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ABSTRACT 

PURPOSE:  Concern about the decline in physician sci-
entists has generated interest in promoting research  
participation among medical students. This study aimed 
to examine perceptions of research and research-oriented 
careers among college-level baccalaureate-MD (BA/MD) 
students at one institution in the United States.

METHODS:  A cross-sectional survey was distributed to a  
sample of 241 BA/MD students. Descriptive statistics were  
used to examine research perceptions of participants. 

RESULTS:  The response rate was 52% (126/241). Most 
respondents conducted scientific research in high school 
and were interested in research-oriented careers. Most 
students participated in a research program (research 
course, faculty mentorship, or research grant), dissemi-
nated their research, and believed that research programs 
would be helpful for their research participation. The 
most common perceived barriers were a lack of time,  
interest, and prior research experience. 

CONCLUSIONS:  College-level BA/MD students had pos-
itive perception of research-oriented careers and found 
student research programs helpful. However, addressing 
key barriers such as lack of time, interest and experience 
will help expand BA/MD student engagement in research. 

KEYWORDS:  survey, research perceptions,  
BA/MD students   

INTRODUCTION

The United States physician scientist workforce has declined 
and aged in recent years.1 Policymakers and scientists have 
been increasingly raising concerns about the decline in phy-
sician-scientists.1-4 Studies have largely focused on medical 
students and residents as target populations for exposure to 
research supporting programs as ways to grow the pipeline 
of future academic physicians.5 However, a large proportion 
of medical students do not participate or have little interest 
in participating in research.6,7 

It has been proposed that future physicians should be  
exposed to research earlier, making college students 
enrolled in US institutions with baccalaureate-MD (BA/MD)  

programs a prime target population for research supporting 
programs.8,9 Furthermore, as college undergraduates, BA/MD 
students may not face the same time constraints as their 
medical school counterparts.10 However, there is a dearth 
of studies on the research perceptions and the scientific  
experience of college students in BA/MD programs. 

Herein, we surveyed college students in one BA/MD  
program to better understand their perceptions of research 
and research-oriented careers, including perceived barriers 
and solutions to increasing their participation in research.

METHODS

The Brown University Institutional Review Board deter-
mined this study did not meet the definition of human par-
ticipants research and did not require formal review. 

We administered an anonymous cross-sectional online 
survey to the 241 college students enrolled in the Brown Uni-
versity Program in Liberal Medical Education (PLME) during 
the 2020-2021 academic year to evaluate their research inter-
est and practices.11 Survey questions were adapted from pre-
vious studies assessing research perceptions among medical 
students,6,7,12 and the survey instrument was designed using 
Qualtrics (Provo, UT).13 A survey methodologist (MAC), 
university dean (JYI), and a group of three college students 
critically reviewed the survey instrument, which was then 
revised based on their feedback. The survey was emailed to 
the PLME listserv provided by the program dean (JYI) and 
distributed in the PLME Facebook groups. 

The survey included questions in eight areas: research 
exposure, research program support, potential research pro-
gram helpfulness, research engagement, research barriers, 
research output, interest in a research-oriented career, and 
demographics. Research programs were defined as a special-
ized research course (providing course credit for independent 
research), faculty mentorship program (matching students 
with research faculty), or a student research grant (financial 
support for research). The survey instrument can be found 
here: https://doi.org/10.26300/dhss-8670

Statistical analyses were conducted using Stata (StataCorp, 
College Station, Texas).14 Descriptive statistics were used 
to characterize the research perceptions of PLME students. 
Research participation of PLME students were compared 
by class level using descriptive statistics and2 tests. Signifi-
cance levels were set at p < 0.05.
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RESULTS

The overall response rate was 52% (126/241). 
Respondent characteristics are shown in Table 
1. Most respondents were male (55%; 69/126), 
graduates of public high schools (65%; 82/126), 
and graduates of high schools located in the US 
(85%; 107/126). 

Demographics Respondents (n = 126)

Gender, n (%)
   Male
   Female
   Non-binary
   Refused to answer

69 (55)
39 (31)
1 (1)

17 (13)

Race, n (%)
   Non-URM
   URM
   Refused to answer

82 (65)
24 (19)
20 (16)

Class year, mean (SD)
   First year, n (%)
   Second year
   Third year
   Fourth year or more
   Refused to answer

1.37 (1.26)
44 (35)
12 (10)
25 (20)
30 (24)
15 (12)

High school status, n (%)
   Public
   Private
   Refused to answer

82 (65)
29 (23)
15 (12)

High school location, n (%)
   United States
   International
   Refused to answer

107 (85)
4 (3)

15 (12)

Table 1. Demographic characteristics of respondents.

SD: standard deviation; URM: underrepresented minority.

Topic (n = 126) Respondents, n (%)

Scientific research experiences in high school
   No
   Yes

56 (44)
70 (56)

Research experiences as an undergraduate student
   No
   Yes

61 (48)
65 (52)

Personal barriers at Brown to participating in researcha

   Lack of interest
   Lack of time
   Lack of opportunities
   Lack of prior research experience
   Lack of scientific background
   Lack of funding
   Lack of faculty support
   Other (“Remote”, “COVID-19”)

53 (42)
72 (57)
34 (27)
45 (36)
44 (35)
26 (21)
16 (13)
10 (8)

Programs that could facilitate participation in researcha

   A specialized course for research (i.e., CURE or independent study)
   A faculty mentorship program (i.e., Medicine in Action)
   A research funding program (i.e., UTRA, SRA)
   Other (“External research funding and opportunities”)

84 (67)
95 (75)
89 (71)
2 (2)

Plans to participate in research during your medical career
   No
   Yes
   Don’t know
   Refused to answer

4 (3)
84 (67)
0 (0)

38 (30)

Table 2: Student perceptions of research.

CURE: Course-Based Undergraduate Research Experience; SRA: Summer Research Assistantship; UTRA: 
Undergraduate Teaching and Research Award.
aStudents were asked to “Mark all that apply” for this question.

Topic (n = 65) Respondents, n (%)

Research experiencea

   Supervised by a faculty mentor
   Based in a laboratory setting
   Based in a clinical care setting
   Based in other settings
   None of the above

46 (71)
28 (43)
17 (26)
8 (12)
0 (0)

Scholarly outputa

   Abstract
   Poster presentation
   Oral presentation
   Published paper
   Other (“Video presentation”)

13 (20)
17 (26)
19 (29)
15 (23)
3 (5)

Desired goal of researcha

   Knowledge
   Abstract/Presentation
   Publication
   Qualifications for Residency
   Long-term Career Goals
   Other

33 (51)
14 (22)
22 (34)
22 (34)
26 (40)
0 (0)

Programs that facilitated participation in researcha

   A specialized course for research (i.e., CURE or independent study)
   A faculty mentorship program (i.e., Medicine in Action)
   A research funding program (i.e., UTRA, SRA)
   Other (“More funding”, “guidance”)

17 (26)
7 (11)
26 (40)
4 (6)

Table 3. Experiences and perceptions of students participating in undergraduate research.

CURE: Course-Based Undergraduate Research Experience; SRA: Summer Research Assistantship; 
UTRA: Undergraduate Teaching and Research Award.
aStudents were asked to “Mark all that apply” for this question.

Respondent perceptions of research are 
shown in Table 2. Most respondents conducted 
scientific research in high school (56%; 70/126) 
or in college (52%; 65/126). First-year student 
respondents were less likely to participate in 
undergraduate research than those in higher 
class levels (14% [6/44] vs 72% [48/67]; p < 0.001)  
but both groups had similar rates of partici- 
pation in high school research (57% [25/44] vs 
55% [37/67]; p = 0.869). 

The majority of respondents were interested 
in a research-oriented career (64%; 84/126). 
Most respondents perceived a faculty mentor-
ship program (72%; 95/126), research grant pro-
gram (67%; 89/126), or research course (64%; 
84/126) as helpful for participating in research. 
The most common barriers to research partic-
ipation were lack of time (55%; 72/126), inter-
est (42%; 53/126), or prior research experience 
(36%; 45/126). When queried for other research 
barriers not listed in the survey, seven students 
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(5%) responded that “COVID-19” or “remote studying” were  
significant barriers. 

Research perceptions among the 65/126 (52%) respon-
dents with undergraduate research experience are shown in 
Table 3. The most cited motivation for research participa-
tion was an interest in obtaining knowledge (51%; 33/65). 
Most respondents reported receiving faculty mentorship 
(71%; 46/65) and participation in a research program (51%; 
33/65). The majority of respondents disseminated their re- 
search (62%; 40/65), most commonly though presentations  
or papers. 

DISCUSSION

This survey suggests that most BA/MD students had posi-
tive perceptions of research and research-oriented careers. 
The majority of respondents believed that a faculty men-
torship program, research course, or research grant would 
assist them in participating in research. The most common 
barriers to research were lack of time, interest, and research 
experience. Most respondents disseminated their research 
through presentations or papers. 

The importance of faculty mentorship is supported by the 
literature on medical student research.15-18 As a result of par-
ticipating in faculty mentorship programs, medical students 
had more interest in research-oriented careers, increased 
research productivity, and stronger research skills.15-17 Fac-
ulty mentorship can also address barriers to research partici-
pation such as lack of research experience and subject matter 
knowledge.17 Studies suggest finding research mentors is a 
significant challenge for medical students.6,7 To help address 
this barrier, Brown University PLME students have access to 
resources such as an annual PLME-compiled research proj-
ect list and the Medicine in Action program, which helps to 
match students with academic physicians.19,20 

Medical students who complete specialized research 
courses become more interested in conducting research and 
acquiring scientific knowledge.21-23 Research courses also 
provide protected time and exposure to research method-
ology, addressing student barriers such as lack of time and 
experience.22 Independent study courses, preclinical elec-
tives, and Course-Based Undergraduate Research Experience 
(CURE) classes are options available to Brown University 
PLME students.24-26

Student research grants provide exposure to research and 
generate interest in research.27 Approximately 45 percent 
of Brown University college students receive need-based 
financial aid28 and are eligible to participate in work-study 
programs to pay for educational expenses.29 Research grants 
offer an alternative to employment and may support living 
and educational expenses. Studies suggest that inadequate 
funding is an important barrier for medical students.6,7 How-
ever, few respondents in our survey reported this as a bar-
rier. The availability of targeted research grants for PLME 

students such as the Summer Research Assistantships, 
Undergraduate Teaching and Research Awards, and Summer/
Semester Projects for Research, Internships, and Teaching  
may be a factor.19,30,31 

Most respondents who conducted scientific research pre-
sented or published their findings. An important reason may 
be the longitudinal nature of undergraduate research expe-
riences, which have significantly higher publication rates 
than shorter research experiences,32 due to extended support 
from research grants and faculty mentorship programs.33

Another barrier to research participation was the corona-
virus disease 2019 (COVID-19) pandemic. At Brown Univer-
sity, first-year and other remote students were not allowed 
on campus during the fall semester and had no access to 
laboratory-based research.34 Not surprisingly, we found first-
year student respondents had significantly less undergrad-
uate but similar high school research experience compared 
to upper-year students. The pandemic has underscored the 
need to develop viable remote alternatives for BA/MD stu-
dents to engage in research.35 However, another possible 
reason for the lower research participation among first-year 
students is that PLME faculty advisors often encourage first-
year students to explore new fields in their first semester 
prior to committing to research experiences.

This study has several limitations. First, our survey relied 
on self-reported research participation, which may be subject 
to response bias given the potential for inaccurate report-
ing.36 Second, this survey was distributed near the conclu-
sion of the 2020–2021 academic year – two weeks prior to 
final exams – which may have affected response rates. Third, 
the PLME provides many research programs and substantial 
academic flexibility that other BA/MD programs may not 
offer, which may limit the generalizability of this study.10 
Fourth, there may have been response bias in the survey, 
although our response rate was higher than comparable 
medical student surveys (37–47%).6,37

In sum, this survey suggests that faculty mentorship, 
research courses, and research funding programs are import-
ant to encourage BA/MD students to acquire research expe-
rience. Larger studies with BA/MD programs from multiple 
institutions are needed to comprehensively assess student 
research perceptions and inform programs that will help  
create a pipeline of future clinician-scientists. 

References
1. National Institutes of Health. Physician-Scientist Workforce 

(PSW) Report 2014: Executive Summary. Washington, D.C. 2014.
2. Daye D, Patel CB, Ahn J, Nguyen FT. Challenges and opportu-

nities for reinvigorating the physician-scientist pipeline. J Clin 
Invest. 2015;125(3):883-7.

3. Milewicz DM, Lorenz RG, Dermody TS, Brass LF, National 
Association of MD-PhD Programs Executive Committee. Res-
cuing the physician-scientist workforce: the time for action is 
now. J Clin Invest. 2015 Oct;125(10):3742-7.

4. Schafer AI. The vanishing physician-scientist? Transl Res. 2010 
Jan;155(1):1-2.

CONTRIBUTION

57S E P T E M B E R  2 0 2 1   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  S E P T E M B E R  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-09.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS–Pulmonary
	CONTENTS–Contributions
	CONTENTS–Features
	CONTENTS–News, People/Places
	PULMONARY–Simmons
	PULMONARY–Singh
	PULMONARY–Smith
	PULMONARY–Boyd
	PULMONARY–Munchel
	PULMONARY–Singh
	PULMONARY–Dustin
	CASE–Olvieri
	CASE–Soares
	CONTRIBUTION–Kantor
	CONTRIBUTION–Lin
	CONTRIBUTION–Wilson
	HEALTH–Karayeva
	HEALTH–Vital Statistics
	ESSAY–Mylonakis
	COMMENTARY–Freeburg
	PERSPECTIVE–Korrs
	RIMS NEWS
	NEWS
	PEOPLE/PLACES
	OBITUARIES

