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Abstract:
Background/Purpose:  The purpose of this study is to determine subjects and skills that are per-
ceived by practicing physicians as essential for success in medical training and practice.  Previous 
studies suggest that better premedical preparation for a future career as a physician may reduce the 
need for expanded study of non-clinical subjects and skills in the graduate medical curriculum. 
Methods:  The study was performed with a random sample of licensed physicians in Ohio 
(n=2,100), who were queried utilizing a survey instrument of 54 questions including demograph-
ics and perceptions on eight subjects and sixteen skills essential for success in medical school and 
practice.  Completed surveys (n=356) were found to be representative of the national demographics 
of practicing physicians, including similar age, education, gender, type of practice, and specialty.
Results:  Respondents indicated that the subjects of business, communications, and technology 
were rated as most important for physician success, while communications, natural sciences and 
technology were most important for students.  Skills identified as most essential to both training 
and practice included the ability to utilize technology, being honest and truthful, ability to explore, 
self-educate and research, and ability to communicate orally.
Conclusions:  The findings of the study support previous research and indicate that some students 
entering medical school may not have the breadth of study that practitioners identify as best pre-
paring them for success as a student and practitioner.  

Keywords:  Medical education, curriculum

	 In the current medical education environment there is 
strong evidence, both objective and subjective, to suggest 
that an interdisciplinary approach to the training of physi-
cians for the future realities of medicine is warranted.1-6  
In response to this issue, many medical schools have be-
gun to add elective classes in such areas as health finance, 
ethics, legal aspects of practice, and practice manage-
ment.7  Changes in curricula, teaching methodology, and 
content have also altered the graduate medical education 
experience.  Interdisciplinary elective courses are often 
limited in timeframe because of a lack of time free time 
in the curricula. When compared to introductory courses 
taken in undergraduate studies (40-50 contact hours) the 
amount of time given for these courses is insufficient to 
explore these complex subjects.

	 The purpose of this study is to assess physicians’ per-
ceptions of undergraduate premedical subjects and skills 
critical for success in medical training and practice. With 
the increasing role of the physician as manager, educa-

tor, and patient advocate, it is questionable whether the 
predominantly science-focused premedical major (biol-
ogy, chemistry and other premedical courses), that is still 
the norm for the majority of entering medical students, 
is engendering the most necessary subjects and skills for 
future success.  Results of this study were used to create a 
ranking of subjects and skills physicians felt were critical 
to success for medical school and the practice of medi-
cine, in addition to current required premedical course-
work. 

Background

	 Medical education has evolved over centuries.  In 
early, pre-20th century America, medical studies were of-
ten informal and varied greatly in the breadth and depth 
of instruction.  In 1910, Abraham Flexner released his 
benchmark study to the Carnegie Foundation for the 
Advancement of Teaching.  This study examined the ad-
equacy of medical instruction across the United States.  A 
primary recommendation of Flexner was the requirement 



of an undergraduate degree to study medicine.  Since that 
time, with the exception of a very few combined M.D./
B.S. programs, the undergraduate degree has been re-
quired for entrance into medical school.  Over the course 
of the last 75 years, medical education has evolved with 
the addition of such instructional strategies as early clini-
cal contact, case and systems-based study, and care con-
tinuums.  However, premedical undergraduate education 
has not seen similar development and has changed little 
over time.

	 While the literature concerning the undergraduate 
premedical education curriculum is somewhat limited, 
various studies point to some remarkable facts regarding 
the use of a science-based undergraduate experience for 
entrance into medical studies.  Currently, approximately 
65% of students enter medical school with a science-based 
undergraduate degree,8 although research has shown that 
non-science majors are accepted at approximately equal 
rates as their non-science peers.9  Koenig and Wiley,10 
Jones and Seeman,11 and Shen and 
Comrey12 found positive correlations between an un-
dergraduate science-based curriculum and high Medical 
College Admissions Test scores, as well as performance 
in the first and second years of medical school.  Other 
studies however, have questioned whether additional sci-
ence courses in the undergraduate premedical curriculum 
affect performance in the initial pre-clinical years of edu-
cation.  Studies by Hall and Stocks13 and Zeleznick, Hojat 
and Veloski14 indicate that additional undergraduate pre-
medical science courses offer no advantage to students in 
medical board examination scores or successful comple-
tion of medical studies.

	 While these studies are sound research, they do not 
portray the entire picture for medical school matriculants.  
In a study of 1,135 medical school graduates Gough15 
found that science-based and non-science based students 
had no significant difference in performance in the third 
and fourth years of medical school (clinical years), and no 
significant difference in successful completion of medical 
studies.  Other researchers have supported these findings, 
including Smith,16 Koenig,17 Schaad,18 and Herman and 
Veloski.19  Each performed studies comparing success in 
medical studies correlated with undergraduate major, sci-
ence grade point average, and admission scores.  None 
found that a non-science undergraduate degree or low 
grade point average in undergraduate science courses was 
a significant risk factor in a student not completing medi-
cal studies.  In addition, Huff and Fang20 found that inci-
dence of academic difficulty in medical school occurred 
no more often in non-science undergraduate majors.  

Methods

	 Following institutional review board approval at 
Ohio University, the July 2000 list of licensed physicians 
in Ohio was used to identify potential subjects for this 
study.  Surveys were mailed to each survey participant 
via United States Postal Service bulk mail.  Each survey 
included a self-addressed postage paid envelope for re-
turns.

	 The survey instrument was tested for validity by con-
sultation with members of the Ohio University College of 
Osteopathic Medicine.  Basic skill sets were determined 
using alumni questionnaires developed at three Ohio uni-
versities.  The survey consisted of four major sections: 
demographic data, a query regarding medicine as an art 
or science on a nine-point Likert scale, and 24 questions 
regarding skills and subjects necessary for success as a 
medical student and practicing physician on a five-point 
Likert scale. 	

	 Reliability tests were conducted on the pilot test re-
turns (n=77).  Reliability was measured for all items and 
for constructs for skill items.  Alpha levels and split-half 
reliability tests were run as reliability measures.  When 
all 48 subject and skill areas were included, reliability for 
the survey instrument was measured at alpha of 0.9219, 
with a split-half coefficient of 0.8612 for part one and 
0.8786 for part two.  Data were analyzed using the Statis-
tical Package for the Social Sciences (v 10.01, 2000).

Results

	 Demographics of the study respondents indicated 
that the population was relatively similar to the popula-
tion of physicians as a whole in the state of Ohio and 
nationally.24  Survey respondents were described as 1) 
71.5% male, 23.7% female, 4.8% no-response; 2) 84.3% 
allopathic physicians, 15.7% osteopathic physicians; 3) 
49% primary care, 51% specialty care; 4) average years 
since high school = 32.85 (average age = 50.85); 5) aver-
age years since medical school = 24.2; 6) average years 
since last residency  = 19.27; 7) 76.36% of all time spent 
in clinical practice; 8) 72.4% hold a science undergradu-
ate degree; 9) 14.4% hold a masters or doctoral degree.

	 Regarding the question of physicians’ perceptions of 
medicine as an art or science, the mean response on a 
nine-point Likert-type scale was 4.684 (sd=1.4744, vari-
ance=2.1739).  Terms on this query were purposefully 
left undefined to gain insight into basic respondent be-
liefs.  This response may indicate that equal importance 
should likely be placed on training future physicians in 
both scientific and technical subjects and skills, as well as 
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social, personal, and communications subjects and skills. 

	 Study results suggest that natural sciences, a tradi-
tional emphasis for premedical studies, may not be solely 
indicative of success in practice.  Physicians identified 
communications, natural sciences, and technology as the 
three subject areas most important for success in medi-
cal school.  However, natural sciences were perceived 
as less importance for success as a practicing physician.  
The three subjects deemed essential to the successful 
practice of medicine are business, communications, and 
technology.  This follows the trends in additional course-
work currently being included in the medical curriculum 
and reinforces the utility of broadening the undergradu-
ate premedical experience.  Sciences may also be likely 
viewed as lower in importance for premedical training 
due to strong subject area knowledge upon completion of 
medical training.

	 The subject areas of communications and technology 
were perceived as important for success in both the medi-
cal school and the practice environments.  The identifica-
tion of these two subject areas is significant, as many en-
tering medical students may be lacking education in these 
areas, regardless of premedical major.  With the emphasis 
placed on these subjects by practicing physicians, it may 
be appropriate for these courses to be required as prereq-
uisites to medical study, in addition to advanced study in 

these areas during the medical training experience.

	 Skills that are deemed important for success in 
preparation for medical school and success in practice, 
as well as subject areas regarded as critical, share many 
commonalities.  The skill that ranked first in both training 
and practice was the ability to utilize computers/informa-
tion technology.  Skills ranked in the top five positions in 
both medical school and practice were 1) being honest 
and truthful, 2) the ability to explore, self-educate and 
research ideas, and 3) the ability to communicate orally.  
Sensitivity to others was also included in the top five 
skills for success in medical school, while coping with 
complex moral and ethical issues was included in the top 
five for practice.  In general, these skills share much in 
common with the general subject areas judged necessary 
and include skills inherent in a liberal, interdisciplinary 
undergraduate experience. 

	 ANOVA and Tukey’s Post Hoc tests were also per-
formed to identify any significant differences between 
groups based on age and years of practice.  For subjects 
and skills identified as important for medical school, 
natural sciences were perceived to become less important 
as one had greater age and experience, while the educa-
tion subject showed the opposite pattern.  Business was 
perceived to be more important by younger respondents.   
Writing well was perceived as a particularly important 
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skill amongst the respondents with fewer years of prac-
tice experience, while using computer technology, coping 
with moral/ethical issues, sensitivity to others, and par-
ticipating in the community were perceived as higher in 
importance by mid-career practitioners.  Higher scores on 
sensitivity to others were also correlated with increased 
age.
	
	 Differences noted regarding success as a practicing 
physician indicated that business was perceived to have 
increasing importance as years of practice increased, while 
education was perceived as more important for mid-ca-
reer and mid-age physicians.  Allied health was perceived 
as most important for mid-career practitioners. Regarding 
skills necessary for success in practice, respondents indi-
cated that thinking analytically and sensitivity to others 

were deemed less important by mid-career practitioners 
than by early or late career practitioners, while participat-
ing in the community was deemed more important as the 
respondents aged.

Discussion

	 As the medical school curriculum continues to be 
filled with an ever-increasing wealth of medical knowl-
edge, it is appropriate that the skills necessary for suc-
cess in medical school and the practice of medicine be in-
cluded in the undergraduate premedical curriculum.  Stu-
dents and faculty of medical schools have little time for 
exploring non-medical subjects in the depth and breadth 
that is necessary for subject mastery.  Therefore, defining 
premedical studies to meet the demands of the medical 
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environment with sufficient scientific content, as well as 
providing a non-clinical premedical curriculum that will 
engender critical traits serves both the student and the 
profession.
	
	 It is clear that the skills necessary for success as a 
practicing physician and as a medical student differ in 
some aspects.  While the required undergraduate pre-
medical courses in the natural sciences are certainly not 
contraindicated by this study, the general trend of the sci-
ence major and its associated strict curricula and limited 
time for liberal studies is not supported, nor is any major 
that does not afford the student the opportunity to gain an 
interdisciplinary undergraduate experience.  The identi-
fied skills share much in common with the general idea 
of a well-rounded liberal education. This indicates that 
acquired knowledge and skills are vastly more important 
than any particular area of expertise or knowledge.

	 The importance of business, communications and 
technology became very clear and were supported by 
responses in both the subject areas and skills deemed 
important for success.  In addition, coping with ethical 
and moral issues; the ability to explore, self-educate and 
research; the ability to evaluate options and think ana-
lytically; and the ability to communicate orally were con-
sidered of paramount importance for success in practice.  
These areas and skills are certainly appropriate for inclu-
sion in the undergraduate curriculum and may be consis-
tent with some interdisciplinary degree programs.  

	 Further study identifying specific skills and courses 
deemed essential for the practice of medicine should be 
performed and subsequent changes to preferred or recom-
mended undergraduate premedical coursework should be 
developed.  In addition, determining when the subjects 
and skill should be taught must be analyzed to determine 
proper placement in the continuum of medical education. 
All courses and subjects identified may not be necessar-
ily placed in the premedical, but rather in the graduate 
medical environment.  It is inherently important for the 
success of future students as well as the quality of future 
physicians that every opportunity is taken to choose med-
ical school matriculants with skills and subject knowl-
edge that will help to assure their success in training and 
practice.  This study has identified broad skills and sub-
jects that will assist in providing premedical advisors and 
medical school admissions committees with insight into 
choosing and preparing matriculants for the current medi-
cal training and practice environments. 

References

	 1.	 Cohen JJ. Our compact with tomorrow’s doc-
tors. Paper presented at: AAMC 112th An-
nual Meeting; 2001 Nov 2-7; Washington, DC. 

	 2.	 Elder OC Jr, Andrew, ME.  Important curriculum 
content for baccalaureate allied health programs: a 
survey of deans. J Allied Health. 1992; 21: 105-15. 

	 3.	 Graber DR, Bellack JP, Musham C, O’Neil EH. 
Academic deans’ views on curriculum content 
in medical schools.  Acad Med. 1997; 72: 901-7. 

	 4.	 Halpern R, Lee MY, Boulter PR, Phillips, RR. 
A synthesis of nine major reports on physicians’ 
competencies for the emerging practice environ-
ment. Acad Med. 2001; 76: 606-15.

	 5.	 Koenig JA. Comparison of medical school 
performances and career plans of students 
with broad and with science-focused premedi-
cal preparation. Acad Med. 1992; 67: 191-6. 

	 6.	 Marley J, Carman I.  Selecting medi-
cal students: a case report of the need 
for change.  Med Educ. 1999; 33: 455-9. 

	 7.	 Association of American Medical Colleges. Cur-
riculum directory.  Washington, DC: Association 
of American Medical Colleges; 2000.

	 8.	 Association of American Medical Colleges 
[http://www.aamc.org]. Washington, DC: The 
Association; c2000. Characteristics of the 1999 
MCAT Examinees: page 30; available from 
(http://www.aamc.org/students/mcat/examineed-
ata/pubs.htm)

	 9.	 Sorenson, NE, Jackson, JR. Science ma-
jors and non-science majors entering medi-
cal school: acceptance rates and academic 
performance.  NACADA J. 1997; 17: 32-41. 

	 10.	 Wiley A, Koenig, JA. The validity of the Medi-
cal College Admission Test for predicting perfor-
mance in the first two years of medical school.  
Acad Med. 1996; 71(10 suppl): S83-5.

	 11.	 Jones BJ, Seeman RE. How does the new 
MCAT correlate with term I medical school 
performance. Paper presented at 32nd An-
nual Conference on Research in Medical Ed-
ucation. 1993 Nov 5-11; Washington, DC. 

�

Duffrin C, Berryman D, Shu J. Creating a new paradigm for premedi-
cal undergaduate studies: Physicians’ perceptions of subjects and skills 
critical for success in medical school and practice.

Med Educ Online [serial online] 2006;11:24   
Available from http://www.med-ed-online.org



�

	 12.	 Shen S. Comrey AL. Predicting medi-
cal students’academic performance by 
their cognitive abilities and personal-
ity characteristics. Acad Med. 1997; 72: 781-6. 

	 13.	 Hall ML, Stocks MT.  Relationship between 
quantity of undergraduate science prepara-
tion and preclinical performance in medi-
cal school.  Acad Med. 1995; 70:230-5. 

	 14.	 Zeleznick C, Hojat M, Veloski J.  Baccalaureate 
preparation for medical school: does type of degree 
make a difference?  J Med Educ.1983; 58:26-33. 

	 15.	 Gough HG. Some predictive implications of 
premedical scientific competence and     pref-
erences J Med Educ. 1978; 53: 291-300. 

	 16.	 Smith SR. Effect of undergraduate college major 
on performance in medical school.  Acad Med. 
1998; 73: 1006-8.

	 17.	 Koenig, JA.  Comparison of medical school 
performances and career plans of students 
with broad and with science-focused premedi-
cal preparation. Acad Med. 1992; 67; 191-6. 

	 18.	 Schaad DC.  An exploratory investigation 
of the relationships between undergraduate 
coursework distribution and medical school 
performance at the University of Washing-
ton School of Medicine [dissertation]. Se-
attle (WA): University of Washington; 1986.  

	 19.	 Herman MW, Veloski JJ. Premedical training, 
personal characteristics and performance in 
medical school.  Med Educ. 1981; 15: 363-7. 

	 20.	 Huff KL, Fang D. When are students most at 
risk of encountering academic difficulty? A 
study of the 1992 matriculants to U.S. medi-
cal schools. Acad Med. 1999; 74: 454-60. 

	 21.	  McCue JD. Influence of medical and premedi-
cal education on important personal qualities 
of physicians. Am J Med. 1985; 78: 985-91. 

	 22.	 Parsons JA, Warnecke RB, Czaja RF, Barns-
ley J, Kaluzny A.  Factors associated with re-
sponse rates in a national survey of primary 
care physicians.  Eval Rev. 1994; 18: 756-66. 

	 23.	 Sobel J, DeForge BR, Ferentz KS, Munice HL Jr, 
Valente CM, Levine DM.  Physician responses to 
multiple questionnaire mailings. Eval Rev. 1990; 
14; 711-22.

	 24.	 National Center for Health Workforce Analysis 
(http://bhpr.hrsa.gov/healthworkforce).  Wash-
ington, D.C.; U.S. Healthcare Workforce Person-
nel Factbook: tables 200-224: available from: 
http://bhpr.hrsa.gov/healthworkforce/reports/
factbook.htm).

Correspondence

Christopher Duffrin, PhD, CHES, EMT-P
East Carolina University
Science and Technology Building, Suite 100
Greenville, NC 27858

Phone: 252-328-9606
Email: DUFFRINC@ECU.EDU

Duffrin C, Berryman D, Shu J. Creating a new paradigm for premedi-
cal undergaduate studies: Physicians’ perceptions of subjects and skills 
critical for success in medical school and practice.

Med Educ Online [serial online] 2006;11:24   
Available from http://www.med-ed-online.org


