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Abstract

Background: Premedical education provides the academic foundation for entry into medical school, yet requirements differ
widely across institutions. Recent MCAT reforms and growing calls for more comprehensive and interdisciplinary premedical
training have triggered curricular changes fragmented throughout the literature. The objective of this systematic review is to
assess how premedical course requirements in American programs worldwide have changed since year 2000 while also
evaluating their motives and outcomes.

Objective: No comprehensive systematic review on how the premedical curriculum has evolved with time exists. Thus, this
systematic review, encompassing all these reforms and changes, will be a unified framework that may help both institutions and
students be aware of the premedical course requirements on a wider scale and determine which reforms are most effective.

Methods: We systematically searched four databases (MEDLINE, Embase, ERIC, and Education Research Complete) up to July
4, 2025. We included studies focusing on American undergraduate premedical curricula and reporting changes to course or
curriculum requirements. Studies discussing non-American programs, medical or post-medical curricula, or requirements beyond
courses were excluded. Two reviewers independently screened articles at title abstract and full text levels, with conflicts resolved
by consensus among all team members. Data extraction was also performed in duplicate. The Mixed Methods Appraisal Tool
(MMAT) was used to assess risk of bias. Because of its heterogeneity, the data was synthesized narratively. The protocol was
registered on the Open Science Framework.

Results: We included 70 articles which ranged between mixed-methods, quantitative, qualitative, and descriptive (not studies)
designs. Three drivers of reform were identified: conforming to MCAT revisions, educating and forming well-prepared aspiring
physicians, and transitioning to competency-based education. Thirty-six studies highlighted adding courses (anatomy,
psychology, sociology, humanities), twenty-five described revising existing courses (mainly science courses), five discussed
course deletions (mainly organic chemistry and calculus), and ten proposed new curricula (programs or majors). Outcomes
prevalently showed improved preparedness for medical school, and positive student feedback and academic performance, though
some results were mixed.

Conclusions: Well established reforms to the premedical curriculum can strengthen student preparedness, satisfaction, and
motivation. However, effects on academic outcomes remain inconsistent. A balanced approach that merges scientific core
courses with social sciences and humanities seems to be the most promising for preparing premedical students for medical
school. Clinical Trial: Open Science Framework https://doi.org/10.17605/OSF.IO/TPSF2
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Abstract 
Background: Premedical education provides the academic foundation for entry into medical school,
yet requirements differ widely across institutions. Recent MCAT reforms and growing calls for more
comprehensive  and  interdisciplinary  premedical  training  have  triggered  curricular  changes
fragmented  throughout  the  literature.  The  objective  of  this  systematic  review  is  to  assess  how
premedical course requirements in American programs worldwide have changed since year 2000
while also evaluating their motives and outcomes.
Objective:  No comprehensive systematic review on how the premedical curriculum has evolved
with time exists. Thus, this systematic review, encompassing all these reforms and changes, will be a
unified framework that may help both institutions and students be aware of the premedical course
requirements on a wider scale and determine which reforms are most effective. 
Methods:  We systematically searched four databases (MEDLINE, Embase, ERIC, and Education
Research Complete) up to July 4, 2025. We included studies focusing on American undergraduate
premedical curricula and reporting changes to course or curriculum requirements. Studies discussing
non-American programs, medical or post-medical curricula, or requirements beyond courses were
excluded. Two reviewers independently screened articles at title abstract and full text levels, with
conflicts resolved by consensus among all team members. Data extraction was also performed in
duplicate. The Mixed Methods Appraisal Tool (MMAT) was used to assess risk of bias. Because of
its  heterogeneity,  the data was synthesized narratively.  The protocol  was registered on the Open
Science Framework.
Results:  We included 70 articles which ranged between mixed-methods, quantitative, qualitative,
and descriptive (not studies) designs. Three drivers of reform were identified: conforming to MCAT
revisions, educating and forming well-prepared aspiring physicians, and transitioning to competency-
based  education.  Thirty-six  studies  highlighted  adding  courses  (anatomy,  psychology,  sociology,
humanities), twenty-five described revising existing courses (mainly science courses), five discussed
course deletions (mainly organic chemistry and calculus), and ten proposed new curricula (programs
or majors). Outcomes prevalently showed improved preparedness for medical school, and positive
student feedback and academic performance, though some results were mixed. 
Conclusions:  Well  established  reforms  to  the  premedical  curriculum  can  strengthen  student
preparedness,  satisfaction,  and  motivation.  However,  effects  on  academic  outcomes  remain
inconsistent.  A balanced  approach  that  merges  scientific  core  courses  with  social  sciences  and
humanities seems to be the most promising for preparing premedical students for medical school. 
Review Registration: Open Science Framework https://doi.org/10.17605/OSF.IO/TPSF2
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Introduction 
Many students aspiring to become doctors choose to follow the American Program whether at an
institution  in  the  United  States  (U.S.)  or  abroad.  This  program is  characterized  by  a  structured
premedical  education  track,  an  academic  foundation  that  ensures  students  enter  medical  school
prepared and ready. The latter includes the completion of an undergraduate degree alongside some
essential premedical course requirements in general biology, chemistry, physics, English, and other
subjects  necessary  to  prepare  students  for  the  MCAT,  the  Medical  College  Admission  Test,  a
standardized multiple-choice exam that assesses the students’ readiness for admission to medical
school.  
Historically, premedical education was shaped by the 1910’s Flexner Report which highlighted the
necessity to establish a premedical curriculum centered on natural sciences like physics, biology, and
chemistry.[1] At that time, these courses were considered tools to “weed out” less prepared medical
school applicants until recent critiques and contemporary reports like the HHMI-AAMC (Howard
Hughes Medical Institute – Association of American Medical Colleges) have emerged and called for
greater emphasis on liberal arts, humanities, and ethics in premedical education.[2] Over the years,
several revisions to the MCAT have been attempted, with the most recent occurring in 2015.[3] 
Indeed, in 2015, the Association of American Medical Colleges (AAMC) revised the MCAT and
included psychology and sociology critical  analysis  sections  shifting  the  premedical  focus  from
natural sciences to broader critical thinking skills.[4] Nevertheless, these changes created some sort of
disconnect between what is tested on the MCAT, what is required for admission by different medical
schools, and what is taught in undergraduate institutions.  
Changes in the MCAT have led institutions, educators, physicians, and even students to question the
content, purpose, and structure of their undergraduate curriculum that differs from one undergraduate
institution to another. The undergraduate curriculum of the American Program must be fixed, and
various  measures  and reforms are taking place in  many universities  around the world.  Growing
critiques are found in the literature since rethinking premedical education might not be evolving in
the  right  direction. The  literature  is  filled  with  articles  discussing  how different  institutions  are
reevaluating their curriculum and changing their premedical requirements. However, the literature
available is fragmented. 
Motivated by the need to understand the nature and impact of recent modifications to premedical
course requirements across the literature, this systematic review may serve as a guide for educators,
curriculum designers, medical schools, and students themselves to identify the best combination of
courses needed to fulfill the academic requirements for medical education. The aim of this systematic
review is to answer the following question: How have premedical course requirements in American
undergraduate programs changed since year 2000, and what are the motives and outcomes associated
with these modifications?  
Through an intricate screening process of the available literature, this systematic review provides an
evidence-based,  unbiased  synthesis  of  the  most  effective  changes  to  the  premedical  curriculum
according  to  their  outcome  and  impact  on  students’ admission  to  medical  school,  and  future
academic performance.  
Methods 
This systematic review critically synthesizes the literature on premedical requirements in American
Programs worldwide. We registered the protocol of this SR on the Open Science Framework (OSF)
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(https://doi.org/10.17605/OSF.IO/TPSF2)  following the  Preferred  Reporting  Items  for  Systematic
reviews and Meta-Analyses (PRISMA) reporting guidelines. 
Search Strategy and Selection Criteria 
We searched the following four electronic databases up till July 4, 2025, without language limitation:
MEDLINE (using Ovid), Embase (using Elsevier), ERIC and Education Research Complete (using
EBSCO). The search strategy included both controlled vocabularies (eg, MeSH and Emtree) and
keywords such as premedical requirements, premedical education, prerequisite course for medical
school,  premedical  students,  school  admission  criteria,  premedical  acceptance,  premedical
curriculum,  premedical  courses,  prerequisite,  precondition,  and  applying  for  medical  school.
The search strategies were developed by the director of evidence synthesis (OZ) at the American
University of Beirut (AUB). The full search strategy of Medline is provided in Appendix 1. As for
grey literature, both backward and forward citation tracking of all relevant studies were performed. 
The articles were selected based on a specific set of inclusion and exclusion criteria shown in Figure
1.  Included  studies  were  those  published  from the  year  2000 and onwards  that  focused on the
American programs worldwide, excluding non-American programs. Publications tackling premedical
curricula were included, thereby excluding those focusing on medical or post-medical education. The
scope was limited to studies analyzing premedical course requirements, whereas those discussing
qualifications beyond courses were excluded (e.g.,  extracurriculars, internships, research, medical
school admission criteria, etc.). Eligible sources included original articles, policy documents, reports,
reviews,  conference  proceedings.  However,  protocols,  editorials,  errata,  essays,  books,
commentaries, and magazine articles were eliminated. 
All  articles  were  imported  to  Covidence,  an  online  software  platform designed  to  improve  the
efficiency and experience of creating and maintaining Systematic Reviews.[5] The platform was also
used to detect and remove duplicates.  
Pairs of researchers (MEC, LIB, and CIZ) independently performed title and abstract and full text
screening in duplicates, and after calibration exercises, until reaching a 95% agreement rate among
reviewers.  We  resolved  disagreements  among  reviewers  by  discussions  among  all  team
members. Duplicate entries were removed manually or by Covidence before screening. The reasons
for excluding the studies at the full text level were documented and shown in PRISMA Flowchart,
Figure 2. 
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Figure 1. Exclusion and inclusion criteria.
Data Analysis and Risk of Bias Assessment 
Pairs of researchers (MEC, LIB, and CIZ) conducted data extraction independently and in duplicates
using a Table developed by the research team. For each study, we abstracted the following variables:
author, year, location, institution, type of change (add/remove/revise), motives, outcome, and theme
of each study which were compiled into an Excel Table. A unified and comprehensive summary
Table  was  synthesized  after  resolving  any  discrepancies  in  the  extracted  information  through
consensus (Table 1). 
The Mixed Methods Appraisal Tool (MMAT) was used for quality and risk of bias assessment. This
method allows appraisal and description of the methodological quality for three domains: mixed,
qualitative  and  quantitative  (partitioned  into  three  sub-domains:  randomized  controlled,  non-
randomized, and descriptive).[6]  The risk of bias assessment was completed and the findings were
compiled in an Excel spreadsheet. 
Due to significant heterogeneity in study designs and the broad range of outcome measures used, a
meta-analysis was not possible. Accordingly, the extracted information from included articles was
organized in an Excel Table, and the evidence was produced in a narrative review. Studies were
grouped according to three key themes related to the addition, removal, or modification of a course.
Outcomes were categorized into four types: positive feedback about the course, positive impact and
improvement for future career development or medical school, mixed outcomes, or new insights
about the course. 

Studies from databases (n = 5383)
MEDLINE (n = 2463)
Embase (n = 1934)
Education research complete EBSCO (n = 612)
ERIC EBSCO (n = 374)

References from citation searching (n = 43)  
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Figure 2. PRISMA flow chart.
Table 2. Summary of the Characteristics of the Studies Included (N=70) in the Review
Characteristics of the studies (N=70)  
Study Criteria Numbers 
Study design:

- Quantitative 
- Qualitative
- Mixed methods 
- Descriptive reports 

15 (21%)
9 (13%)
15 (21%)
31 (45%)

 
Drivers of change1:

- 2015 MCAT Revision 
- Training well-rounded students
- Shift from course-based to competency-based curriculum 

14 (27%)
21 (40%)
17 (33%)

Nature of change2:
- Course addition  
- Course removal
- Course redesign 
- New curriculum proposition 

  

36 (47%)
5 (7%)
25 (33%)
10 (13%)

1 The total number of drivers of change does not equal 70 because certain studies did not identify any
driver within these categories.  
2The total number of types of change exceeds 70 because individual studies could report more than
one type of change.  

Identification

Studies included in review (n = 70)    

Studies excluded (n = 3669)

Studies not retrieved (n = 4)

Studies assessed for eligibility (n = 331)    

Studies sought for retrieval (n = 335)

Studies screened (n = 4004)

Studies excluded (n = 261)  
Reason 1 - Published Pre-2000 (n = 3)
Reason 2 - Not the Document Type of Interest (n = 209)
Reason 3 - Non-American Program (n = 22)
Reason 4 - Medical and Post-Medical Education (n = 11)
Reason 5 - Medical School Admission (n = 16)

References removed (n = 1422)  
Screening

Included

https://preprints.jmir.org/preprint/85002 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chouairy et al

Outcomes3:
- Positive feedback about the course 
- Positive impact and improvement for future career development
- Mixed outcomes 
- New insight about a course 

16 (25%)
25 (38%)
8 (12%)
16 (25%)

3 The total number of outcomes does not equal 70 because some studies did not report outcomes that
fell within the four outcome categories the research team defined.
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Role of the funding source 
There was no funding source for this study. All authors had access to all the data, and all authors
were responsible for the decision to submit the manuscript.
Ethical Considerations 
Ethical approval was not required as this study was a systematic review.
Results 
Study Selection 
The  search  strategy  and  citation  tracking  retrieved  4004  articles  after  duplicate  removal.  We
conducted title and abstract screening, leaving 335 articles for full text screening. We then excluded
265 articles for various reasons, and we included 70 studies in this systematic review (Figure 2). 
Following full-text screening, 261 articles were excluded for not meeting selection criteria defined
by reasons. Three references were excluded under reason 1 (Published pre-2000),  209 references
were excluded under reason 2 (Not the document type of interest), 22 under reason 3 (non-American
program), 11 under reason 4 (Medical and post-medical education), and 16 under reason 5 (Medical
school admission). Four articles lacked accessible full texts and were subsequently excluded at this
stage.  Accordingly,  70 studies were included in data extraction,  analysis, and quality assessment
(Figure 2). 
Data Analysis 
The included studies were published from 2000 onwards, predominantly in the United States, with
occasional exceptions (one in Australia,[7] one in Qatar[8]). Study types comprised: 15 mixed-methods
studies, 15 quantitative studies, 9 qualitative studies, and 31 descriptive reports that were not eligible
for  MMAT risk  of  bias  assessment.  All  institutions  involved  in  these  articles  were  universities
following the American undergraduate premedical track (Figure 1). 
The remaining 39 articles that qualified as quantitative, qualitative, or mixed methods studies were
appraised in Excel using Mixed Methods Appraisal Tool.[6] Following the risk of bias assessment,
three studies that did not effectively explain the relevance of their outcomes to course or curriculum
reforms were excluded.[9],[10],[11] Quality scores ranged from meeting none of the five criteria (zero) to
meeting all five criteria (five).The Table detailing the risk of bias assessment results is provided in
Appendix 2. Each study’s design, outcomes, changes to courses and drivers of change are reported in
Table 1. 

Main Drivers of Change 
Across the 67 remaining studies, three recurring drivers of curriculum reform or course modification
were identified. First, the demand for medical schools to accept well-rounded students (n=21, 40%,
Table 2) drove the integration of courses emphasizing empathy,[12] patient–physician interactions,[13]

and general education such as global health.[14] Second, a shift from course-based to competency-
based education (n=17, 33%) encouraged institutions to implement interdisciplinary classes [15] and
specialized courses focusing on technical[16] and interpersonal skills.[13] Lastly, a significant driver
was the 2015 MCAT revision (n=14, 27%), Table 2, which introduced behavioral and social sciences
as well as critical reasoning sections. This motivated institutional reforms, as every college sought to
prepare  students  to  succeed  in  the  standardized  exam  indispensable  for  continuing  a  career  in
medicine. Universities responded by introducing courses in reflective writing, [17] psychology, [1, 8, 18-20]

sociology,[21-23] and anthropology.[3, 18]  
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Main Natures of Change 
All the reforms resulting from these convergent institutional motives clustered into four categories,
thus characterizing the nature of the changes made. Particularly, thirty-six articles (47%, Table 2)
focused on adding new courses to the premedical curriculum in which most frequent additions were
courses in anatomy,[24-28] psychology,[1,  8, 18-20] statistics,[1, 18] histology,[24, 26] and mathematics.[2, 29] On
the other hand, other studies introduced specialized topics such as neuroimmune pharmacology, [30]

point-of-care  ultrasound,[16] childhood  obesity,[31] microbiology,[32] evolution,[33-35] and  antibiotic
resistance.[36] Simultaneously,  several  articles  also  emphasized  making  humanities-based subjects
such as global health,[18] medical anthropology,[3,  18] and sociology[8,  18,  20,  21] required for premedical
students to better prepare them for medical school (Table 1). 
Twenty-five articles (33%, Table 2) addressed redesigning, revising, or replacing existing courses to
align with the shift toward competencies-based tracks. For example, physics,[1, 37-43] sociology,[8, 20, 22]

biochemistry,[33, 44-46] and biology[18, 33, 46, 47] courses were most often targeted for redesign because their
content  was  perceived  as  diverging  from their  primary  purpose:  ensuring  student  readiness  for
medical school admission. Some institutions proposed redesigning courses by integrating laboratory
components  (cadaver[48] and  dissection  anatomy  and  physiology  labs[49,  50])  or  changing  course
duration (intensive general chemistry in one semester[51]), Table 1. 
Furthermore, ten articles (13%, Table 2) proposed new curricula or competency-based sequences[2, 19,

52,  53] to help students succeed by building interdisciplinary connections and interpersonal skills in
which  these  articles  demonstrated  that  some  students  could  thrive  without  a  traditional  science
background, as seen in programs such as HuMed.[54, 55] Particularly, some institutions also designed
new majors in biology[56,  57] and biochemistry[58] specifically tailored for premedical students and
aspiring physicians.  Essentially,  these programs aimed to achieve a more flexible,  inclusive,  and
comprehensive curriculum that would better fulfill students’ needs and cultivate diverse skills (Table
1). 

Main Outcomes
Finally, it is critical to note that only five out of 67 articles (7%, Table 2) examined removing courses
from  the  undergraduate  premedical  track.  For  instance,  chemistry  (organic[2,  23] and  general
chemistry[51])  and  calculus,[23] traditionally  viewed  as  “weed  out”  courses  by  medical  school
admissions committees, were the main targets. These reports argued that these courses did not benefit
students; instead, they harmed them by adding stress to an already competitive premedical journey
(Table 1). 

Indeed, a significant pattern of outcomes was retrieved across the 67 analyzed articles in which a
large number emphasized the positive impact of these changes on future career development and
medical school preparedness (n=25, 38%, Table 2) by comparing GPA (Grade Point Average), [13, 25]

rate of acceptance,[54] Step 1 scores,[54] as well as future performances in medical school.[24, 25, 55, 59] In
addition, the incorporation of anatomy courses to the premedical curriculum was proven to be a very
good  predictor  of  improvement  at  the  start  of  the  medical  school  journey  (Table  1). [24,  25]

Consequently, well-designed premedical courses can greatly support career development and guide
students towards a successful path. 
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Another  apparent  outcome  encountered  was  essentially  positive  feedback  regarding  the  course
(n=16, 25%, Table 2), especially in studies that underpinned the interdisciplinary approaches and
valued the integration of humanities into the undergraduate premedical years.[17] In fact, students
expressed  that  integrating  different  subjects  such  as  biology  and  math  was  more  interactive. [15]

Moreover,  other  positive  feedback  was  solicited  from  students  who  were  taught  anatomy  and
physiology through active, hands-on approaches (Table 1).[48, 49] In all the aforementioned cases, the
changes served to increase student satisfaction and motivation. 
To continue, several articles proposed new insights into courses and curricula (n=16, 25%, Table 2),
specifically  when  measurable  outcomes  were  limited.  The  perceived  Versus  Actual  Use  of
Mathematics  in  Medicine instigates  a  gap  between  what  students  believed  about  the  utility  of
mathematics  and what  practicing  physicians  actually  reported,  hence  offering  a  completely  new
rationale for curricular reform.[29] Simultaneously, Disciplinary Authenticity: Reforming Introductory
Physics provided valuable lessons about aligning physics curricula with the practices of biomedical
science (Table 1).[47] 
Finally,  it  is  important  to  note that  not all  reported studies only positive outcomes.  Particularly,
mixed findings (n=8, 12%, Table 2) were observed where benefits were achieved in certain contexts
but  no  others.  By  way  of  example,  after  taking  undergraduate  level  anatomy,  undergraduate
premedical students concluded that while students valued anatomy courses, the reform did not lead
to  measurable  quantified  improvements  in  future  academic  performance.[27] Essentially,  while
reforms may fuel  engagement  and self-perceived readiness,  they do not  always yield significant
changes in traditional academic outcomes such as grades or standardized test scores, then ultimately,
medical school preparedness and acceptance (Table 1).[7, 23, 28, 32, 55, 60, 61]
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Discussion 
Principal Findings 
This  systematic  review serves  as  a  synthesis  of  evidence  from 70 articles  published from 2000
onwards that discussed reforms to premedical course requirements in American programs worldwide.
Our designated findings underscore the most common drivers of curricular change pertaining to the
2015 MCAT revision, the increasing importance of preparing well-trained aspiring physicians, as
well  as  the  shift  toward  competency-based  education.  Particularly,  institutions  resorted  to  the
addition of new courses such as but not limited to anatomy,[24-28] psychology,[1, 8, 18-20] statistics,[1, 18] and
humanities,[8,  18,  20,  21] revision  of  traditional  ones  in  order  to  integrate  clinical  or  laboratory
components, and in some cases, diluting some long-standing courses such as organic chemistry[2, 23]

and removal  of others like calculus.[23] Across these interventions,  the prevailing outcome was a
perceived or (sometimes) measurable improvement in student preparedness for medical school.
In fact, the 2015 MCAT revision played a significant role in reshaping the plight of U.S. premedical
requirements  in  terms  of  preparation  for  competencies  in  biochemistry,  behavioral  and  social
sciences,  and  critical  analysis;  thus,  nudging  programs  from  legacy  checklist  models  towards
competency-oriented design. In fact, recent reports framed the exam as both a signal of evolving
expectations wherein institutions could use to justify curricular and advising change. [1, 20, 62] The 2015
MCAT brought about a shift toward evidence-informed, competency-focused preparation, with the
strongest  momentum  coming  from  local  pilots  reporting  concrete  learning  advantages.[40,45,63]

Nonetheless, although the MCAT has endured a broader competency profile, misalignment persists
between  what  is  tested  and  what  is  required.  For  example,  sociology  and  psychology  remain
“recommended”  rather  than  required  courses  at  many  institutions,  hence  leaving  the  option  for
students to discover these expectations later through advising or even peers. [21] To illustrate, recent
U.S. commentaries also note that applicants can be “MCAT-ready but list-deficient” (or the reverse),
depending on the target  school,  which is  essentially  an artifact  of decentralized governance and
historical precedent.[1, 62, 64] The downstream effect is avoidable inequity: students at campuses with
strong pre-health  advising  or  clear  catalogs  are  anticipated  to  front-load  MCAT-tested  domains;
others  may  take  the  exam  without  formal  exposure  to  key  content.[21] Indeed,  evidence  from
redesigned science sequences (e.g., life-science physics; compact general chemistry) suggests that
fit-for-purpose courses can close this gap while preserving rigor, but it is undeniable that adoption
remains uneven.[40, 51, 52, 63]

Our results  are consistent with previous reports  that have questioned the adequacy of traditional
premedical curricula dominated by natural sciences.[21,  24,  34,  64] Essentially,  the pattern of reforms
unraveled  in  this  review  mirrors  broader  shifts  in  medical  education,  shedding  light  on  the
integration of the humanities, ethics, and social sciences to cultivate empathy, cultural competence,
and  thus  critical  reasoning.[17,  31] Meanwhile,  reforms were  aligned  with  physics,  chemistry,  and
biology with biomedical contexts resonating with the literature, stressing the need for disciplinary
authenticity.[15, 16, 36, 59] Consequently, these converging trends substantiate the hypothesis that targeted
course reform can foster not only cognitive readiness but also professional identity formation at the
undergraduate stage.[12, 13, 65] 

Strengths and Limitations
This review has valuable strengths. It is essentially the first to our knowledge to comprehensively
examine course-level reform in premedical education across two and a half decades. The inclusion of
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both  American  and  international  factions  following  the  American  Program  greatly  powers  its
representativeness. Furthermore, the large number of reads that were included combined with the
systematic methodology used to find these articles to provide a strong foundation for synthesizing
fragmented literature. 
However, limitations must be admitted; considerable heterogeneity in study designs, outcomes, and
reporting limited quantitative synthesis. Many studies relied on self-reported student feedback or
descriptive accounts without rigorous statistical evaluation, hence raising concerns of response and
publication bias. [12, 16, 17, 21]

Regardless  of  these  caveats,  the  findings  hold  tangible  implications.  For  students,  greater
transparency in  premedical  requirements  could  reduce  uncertainty and promote earlier  academic
planning.[61, 64] For educators and institutions, adopting changes based on evidence could improve the
quality of education provided to these premedical students.[9, 34, 38] At a policy level, medical schools
and  accrediting  bodies  should  consider  harmonizing  admission  requirements  with  both  MCAT
content  and  undergraduate  course  offerings  to  reduce  misalignment  and  student  burden. [11,  18,  55]

Practically, longitudinal research points towards understanding the essentiality of the link between
undergraduate course exposure to medical school and career outcomes.[24] Essentially, more evidence
is needed in order to implement courses that will  give the student a comprehensive baggage for
medical school. That is why future research should prioritize prospective, longitudinal studies that
measure  both  academic  and  non-academic  outcomes,  including  well-being  and  patient-related
competencies. 
Conclusion
In conclusion, our review accentuates that targeted reforms to premedical course requirements can
enhance preparedness for medical school, but it is critical to note that their impact is uneven and
context dependent. The latter necessitates a rather balanced approach, integrating rigorous scientific
foundations  with  humanities  and  social  sciences,  appears  most  promising  for  shaping  the  next
generation of physicians. Therefore, aligning prerequisites to 2015 MCAT competencies, coupled
with advising clarity and outcome reporting, significantly offers a pathway to equity, efficiency, and
preparedness without sacrificing scientific rigor. 
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