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Purpose: The National Board of Medical Examiners® (NBME) Comprehensive Basic Science 

Exam (CBSE) is a subject exam offered to US medical schools, where it has been used for 

external validation of student preparedness for the United States Medical Licensing Examina-

tion® (USMLE) Step 1 in new schools and schools undergoing curricular reform. Information 

regarding the actual use of the NBME CBSE is limited. Therefore, the aim of the survey was to 

determine the scope and utilization of the NBME CBSE by US medical schools.

Methods: A survey was sent in May 2016 to curriculum leadership of the 139 US medical schools 

listed on the Liaison Committee on Medical Education (LCME®) website with provisional or full 

accreditation as of February 29, 2016. Responses were received from 53 schools (38% response 

rate). A series of different follow-up questions were asked if respondents stated “yes” or “no” to the 

initial question “Does your institution administer the NBME CBSE prior to the USMLE Step 1?”.

Results: A total of 37 schools (70%) administered the NBME CBSE. In all, 36 of the 37 schools 

responded to follow-up questions. Of 36 schools, 13 schools (36%) used the NBME CBSE for 

curriculum modification. Six schools (17%) used the NBME CBSE for formative assessment 

for a course, and five schools (14%) used the NBME CBSE for summative assessment for a 

course. A total of 28 schools (78%) used the NBME CBSE for identifying students performing 

below expectations and providing targeted intervention strategies. In all, 24 schools (67%) of 

the 36 responding schools administering the NBME CBSE administered the test once prior to 

the administration of the USMLE Step 1, whereas 10 (28%) schools administered the NBME 

CBSE two or more times prior to the administration of the USMLE Step 1.

Conclusion: Our data suggest that the NBME CBSE is administered by many US medical schools. 

However, the objective, timing, and number of exams administered vary greatly among schools.

Keywords: NBME, CBSE, survey, assessment

Introduction
US medical schools vary greatly with respect to curriculum design and assessment 

methods, yet every student must complete the United States Medical Licensing Exami-

nation® (USMLE). This examination process assesses the readiness of an individual 

to become a licensed physician. The USMLE is a three-step examination; this article 

focuses on Step 1, which is “designed to measure basic science knowledge”.1 Regard-

less of structure or pedagogical approach, a medical school curricula must ensure that 

a medical student is prepared for the USMLE Step 1 as this exam is considered as one 

of the top factors in selecting applicants to interview and in ranking applicants for 

the National Resident Match Program®2 and is a requirement for medical licensure by 

most state authorities in the US.3
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An externally validated measure of performance is one 

method schools use to determine the preparedness of each 

student for the USMLE Step 1. The National Board of 

Medical Examiners® (NBME) offers a subject examination 

program that provides validated assessment tools for medi-

cal education. One such subject exam is the Comprehensive 

Basic Science Exam (CBSE). The NBME CBSE is strongly 

correlated with USMLE Step 1 performance4–7 and has been 

shown to identify students “at increased risk for poor perfor-

mance on the USMLE Step 1”.7 The NBME CBSE has also 

been used to provide external validation of internal assess-

ments within new US medical schools5,8 and effectiveness of 

revised medical education curricula at an established medical 

school.9 Although there have been reports of how the NBME 

CBSE has been used at individual medical schools,4–6,8,9 its 

utilization across US medical schools, to our knowledge, has 

not been reported.

The aim of the current study was to determine 1) the 

extent to which US medical schools use the NBME CBSE; 

2) how many times a school uses the NBME CBSE prior to 

students taking the USMLE Step 1; and 3) whether schools 

administer the NBME CBSE for curriculum change and/or 

identification of students performing below expectations.

Methods
Survey methods
A list of schools was obtained from the Liaison Committee 

on Medical Education (LCME®) website for accredited MD 

programs in the US. There were 145 schools listed on the 

LCME website as of February 29, 2016, with preliminary 

(six schools), provisional (four schools), or full (135 schools) 

accreditation. The Associate Dean for Curriculum, or equiva-

lent, was determined by review of each school’s website for 

those schools with provisional or full accreditation (n = 139). 

An email message was sent along with the link to the anony-

mous survey to the curriculum leader identified at each of 

these schools with provisional or full LCME accreditation as 

of February 29, 2016, for a total of 139 schools. This was a vol-

untary survey which was hosted at SurveyMonkey®. An initial 

email request to complete the survey was sent on May 3, 2016. 

A follow-up reminder email to all potential respondents was 

sent on May 10, 2016. The survey closed on May 16, 2016. 

The survey asked the initial question “Does your institution 

administer the NBME CBSE prior to the USMLE Step 1?”. 

Respondents were asked to complete a series of follow-up 

questions that were different if the answer to the initial ques-

tion was “yes” or “no”. A review by the institutional review 

board of University of South Carolina was conducted, and 

it was determined that this was not human subject research.

Statistics
Data were expressed as mean (standard deviation of the mean). 

Mann–Whitney test was performed with GraphPad InStat 

 version 3.10 software (GraphPad Software, Inc., San Diego, 

CA, USA), using a criterion of p < 0.05 as statistically signifi-

cant. Percentages were rounded to the nearest whole number.

Ethical approval
A review by the institutional review board of the University 

of South Carolina was conducted, and it was determined that 

this was not human subject research and therefore approval 

was not required.

Results
There were 53 responses (38% response rate) to the first ques-

tion in the survey regarding the use of the NBME CBSE with 

the number of responses to follow-up questions slightly lower. 

The NBME CBSE was administered by 37 of the schools 

(70%) responding, while 16 schools (30%) did not administer 

the NBME CBSE. Of the schools that responded “yes” to 

administering the NBME CBSE, all except one reported that 

the exam was paid for by the institution (n = 36, 97%) and 

the other school did not respond.

Among the schools responding to the question “Which of 

the following are used for the basic science courses at your 

institution?” (n = 48), 34 (71%) used pass/fail or pass/fail/

honors for grading basic science courses, while 14 (29%) 

used a letter grade. There were five schools that did not 

respond to the question. The percentage of schools using 

each grading method for basic sciences courses was different 

than those reported on the LCME Annual Medical School 

Questionnaire Part II, 2012–2013 through 2015–2016.10 

Figure 1 presents the grading methods used by schools that 

administered the NBME CBSE for basic science courses.

Purposes and timing of administration of 
the NBME CBSE
Data presented cover only schools that administered the 

NBME CBSE. In all, 28 schools (78%) out of 36 respon-

dents (one school did not respond) that administered the 

NBME CBSE prior to the USMLE Step 1 identified stu-

dents performing below expectations and provided targeted 

intervention strategies. Forms of intervention provided were 

online coursework (n = 3, 11%), strategies for studying and/

or test taking (n = 26, 93%), additional coursework provided 

by faculty (n = 3, 11%), exam preparation course (n = 11, 

39%), and others (n = 11, 39%). Percentages did not equal 

100% as respondents could select as many intervention 

strategies as appropriate. Table 1A provides a breakdown of 
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the combination of intervention strategies used by schools, 

while Table 1B provides intervention strategies schools listed 

as other.

In all, 13 schools (36%) out of 36 respondents (one school 

did not respond) used the data from the NBME CBSE to 

make changes to the curriculum. Six schools (17%) used the 

exam as part of the formative assessment for a course, while 

five schools (14%) used the exam as part of the summative 

assessment for a course.

Eight schools (23%) out of 35 respondents (two schools 

did not respond) reported that students are required to make 

a minimum score (as determined by the institution) on the 

NBME CBSE prior to attempting the USMLE Step 1. Schools 

that require a minimum score on the NBME® CBSE trend 

higher (P=0.1189; although not statistically significant) on the 

number of exams administered (2.00±1.3) compared to the 

number of exams administered (1.37±0.84) for schools that do 

not require students to make a minimum score on the exam.

Seven schools (20%) out of 35 respondents (two schools 

did not respond) reported that students are instructed to study 

for the NBME CBSE, while eight schools (23%) reported 

that students are instructed “not” to study for the NBME 

CBSE and 20 schools (57%) reported that they are not 

given instructions with regard to studying. Only four of the 

Table 1 Breakdown of intervention strategies used by schools that utilized the NBME CBSE to identify students performing below 
expectations (A), n = 28, and specific responses provided for the intervention strategy “Other” (B), n = 11

A

Forms of intervention for students identified as performing below expectations on the NBME CBSE
Number of schools 
using strategy(ies)

Strategies for studying and/or test taking only 10
Strategies for studying and/or test taking + exam preparation course 5

Strategies for studying and/or test taking + exam preparation course + online coursework 1

Strategies for studying and/or test taking + exam preparation course + online coursework + additional coursework 
provided by faculty

1

Strategies for studying and/or test taking + exam preparation course + online coursework + additional coursework 
provided by faculty + other

1

Strategies for studying and/or test taking + exam preparation course + additional coursework provided by faculty + other 1

Strategies for studying and/or test taking + exam preparation course + other 2

Strategies for studying and/or test taking + other 5
Other only 2

B

Specific comments provided for response option “other”

Meeting with advisor for medical education to ID challenges and suggest/employ solutions
Counseling and guidance on USMLE preparation
Tutoring by students
Tutoring
Practice tests with a minimum score before they are allowed to take Step 1
Individual student coaches help struggling student devise Step 1 study plan
Practice exams
Students with a USMLE equivalent of 180 on CBSE are not allowed to progress into clinical curriculum. They retake the CBSE after 6 weeks of 
additional study and individualized assistance
Review of current Step 1 study plan and suggested changes based on CBSE performance
Peer-assisted learning
Specific counseling on organization and USMLE World use

Abbreviations: NBME, National Board of Medical Examiners®; CBSE, Comprehensive Basic Science Exam; USMLE, United States Medical Licensing Examination®.

Grading method for basic science courses

N
um

be
r o

f s
ch

oo
ls

0

5

10

15

20

25

Pass/Fail or Pass/Fail/Honors Letter grades

NBME CBSE offered
NBME CBSE not offered

Figure 1 Grading methods for the basic science courses broken down by schools 
that did and did not administer the NBME CBSE (n = 48).
Abbreviations: NBME, National Board of Medical Examiners®; CBSE, Comprehensive 
Basic Science Exam.
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seven schools that instructed students to study for the exam 

provided study time. The amount of study time for students 

varied between schools. For example, one school reported 

that student study time was “3–5 days”, while another school 

stated that “sophomores have most Fridays free to study from 

March through May to study for Step 1 (and the CBSE)”. A 

third school stated that they provided 6 weeks to study with 

no instructions for students.

A total of 24 schools (67%) out of 36 respondents (one 

school did not respond) administered the exam one time, 

while six schools (17%) administered the exam two times. 

Four schools (11%) administered the NBME CBSE four 

times prior to students taking the USMLE Step 1. Two schools 

(6%) administered the NBME CBSE one time with additional 

exams being administered based on student performance. 

Percentages did not equal 100% due to rounding.

Timing of administrations of exams varied among 

schools. For example, of the schools that administered the 

NBME CBSE one time, four administered the exam once in 

year 2 semester 1, 18 administered the exam once in year 2 

semester 2, one administered the exam “4–5 months prior 

to them taking Step 1”, and one allowed students to choose 

when to take the exam. Table 2 provides timing of the admin-

istration of the NBME CBSE for schools that administered 

the exam two and four times. Only two schools (6%) out 

of 36 respondents (one school did not respond) reported 

administering the NBME CBSE in the first semester of 

year 1, and four schools (11%) reported administering the 

NBME CBSE in the second semester of year 1 (at the end 

of the first year) with the two schools that administered the 

exam in the first semester of year 1 also administering the 

exam in the second semester of year 1. Seven schools (19%) 

administered the NBME CBSE during the third semester of 

school (first semester of year 2) with four of these schools 

administering the exam one time. Five schools (14%) offered 

the exam multiple times in the second semester of year 2 prior 

to administration of the USMLE Step 1 (Table 2).

In all, 38 schools (83%) out of 46 respondents (seven 

schools did not respond) required students to take the 

USMLE Step 1 at the end of the second year, while other 

schools required students to take the USMLE Step 1 midway 

through the second year (n = 3, 7%), during the third year 

(n = 3, 7%), or end of the second year through middle of the 

third year (n = 2, 4%). Percentages do not add up to 100% 

due to rounding.

A total of 17 schools (50%) out of 34 respondents (three 

schools did not respond) had administered the NBME CBSE 

≤5 years, while seven schools (21%) had administered the 

exam between 6 and 10 years. Eight schools (24%) had 

administered the exam >10 years. Figure 2 presents how many 

times a school administered the NBME CBSE grouped by the 

number of years a school had administered the NBME CBSE.

In all, 13 schools (59%) out of 22 respondents (four 

schools did not respond) that offered the NBME CBSE 

Table 2 Semester of Administration of the NBME CBSE for 
schools that administer the exam two and four times

Timing of NBME CBSE administration for schools that offered 
the exam two times (n = 6)

Year 1 Year 2

August–
December

January–
June

August–
December

January–
June
2
2
2

1 1
1 1

1#

Timing of NBME CBSE administration for schools that offered 
the exam four times (n = 4)

Year 1 Year 2

August–
December

January–
June

August–
December

January–
June

4
1 3

1 1 1 1
1 1 1 1

Notes: n, number of respondents to question. #Reported only one time for NBME 
CBSE administration although stated administering NBME CBSE two times.
Abbreviation: NBME, National Board of Medical Examiners®; CBSE, Comprehensive 
Basic Science Exam.
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Figure 2 Number of times the NBME CBSE is administered to an entering class 
broken down by the number of years a school has been administering the NBME 
CBSE (n = 36).
Note: “Other” = depends on student performance on first administration.
Abbreviations: NBME, National Board of Medical Examiners®; CBSE, Comprehensive 
Basic Science Exam.
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one time reported a graduating class size of ≤120 stu-

dents, two schools (9%) reported a graduating class size of 

121–160  students, five schools (23%) reported a graduating 

class size of 161–200 students, two schools (9%) reported 

a graduating class size of >200 students, and four of the 

26 schools declined to answer. Figure 3 presents how many 

times a school administered the NBME CBSE compared to 

the number of students who graduated in each class.

Schools that do not administer the 
NBME CBSE
Data presented cover only schools that did not administer 

the NBME CBSE. Of the 16 schools that did not administer 

the NBME CBSE, four schools (25%) did administer the 

exam in the past, while 10 schools (63%) did not administer 

the exam in the past. Two schools (13%) were unsure if the 

exam was administered in the past. Nine schools (75%) out 

of 12 respondents (four schools did not respond) that did not 

offer the NBME CBSE reported a graduating class size of 

≥121 students (Figure 3).

Of those four schools that administered the exam in the 

past, one school was unsure of the reason for discontinuing 

the exam. A second school felt that the exam did not correlate 

with the curriculum and thought that the questions were of 

“poor quality”. A third school said that the NBME CBSE was 

“not part of promotion”, and therefore, some of the students 

“did not take it seriously”; however, they do require “low 

performers” to take the exam “as part of academic probation.” 

The fourth school that discontinued the NBME CBSE only 

gave the exam one time and did not use the data; however, 

they are reinstituting the exam “as a progress test and plan to 

give it three times to a class prior to Step 1” with the desire 

to “assess students readiness for Step 1 and also as a means 

of evaluating the effectiveness of our curriculum”.

Discussion
To our knowledge, this is the first report describing the scope 

with which US medical schools use the NBME CBSE. In 

addition, we provide timing and rationale for administration 

of the NBME CBSE by US medical schools. Of the schools 

responding to the survey, most schools administered the 

NBME CBSE, and they did so prior to the students taking the 

USMLE Step 1. In addition, most schools that administered 

the NBME CBSE only administered the NBME CBSE one 

time. Some schools administered the NBME CBSE for cur-

riculum improvement or course assessments, but the majority 

of schools administered the NBME CBSE to identify students 

who were performing below expectations.

The finding that schools use the NBME CBSE to identify 

students performing below expectations is not surprising 

given the fact that the NBME CBSE has been reported to 

be a tool capable of identifying “students at risk for fail-

ing the USMLE Step 1” in established medical schools4 

and predicting performance on the USMLE Step 1 in new 

medical schools.5,8 It is interesting that eight schools out of 

the total 36 that administered the NBME CBSE did not use 

this NBME CBSE to identify students performing below 

expectations and provide intervention strategies. It would be 

of value to determine reasons why the NBME CBSE is not 

used to identify such students. It would also be of value to 

determine what, if any, metrics are used to identify students 

performing below expectations in the 16 schools that did not 

administer the NBME CBSE.

We also reported intervention methods, following identi-

fication of students performing below expectations, utilized 

by US medical schools (Table 1). In all, 26 schools (93%) 

that used the NBME CBSE to identify students performing 

below expectations provided strategies for studying and/or 

test taking as an intervention method. However, the effec-

tiveness of this strategy may be limited as it has recently 

been reported that a test-taking strategy course improved 

test anxiety for students preparing to take the USMLE Step 

1 but did not improve performance on the USMLE Step 1.11 

In addition, 11 schools (39%) that used the NBME CBSE to 

identify students performing below expectations provided an 

exam preparation course for students who had been identified 

Number of students graduating in
each class
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Figure 3 Number of times the NBME CBSE is administered broken down by the 
number of students in each graduating class (n = 53).
Note: “Other” = school responded “yes” to administering the NBME CBSE but 
did not provide the number of times the exam is administered or the number of 
students graduating in each class.
Abbreviations: NBME, National Board of Medical Examiners®; CBSE, Comprehensive 
Basic Science Exam.
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as performing below expectations. The effectiveness of an 

exam preparation course intervention strategy also may be 

limited. Werner and Bull12 reported that students taking a live 

commercial coaching course for USMLE Step 1 preparation 

do not show improved scores based on a predicted score 

using the NBME CBSE. Others also reported that coach-

ing courses13,14 or commercially available material14 do not 

improve performance on the USMLE Step 1. Although the 

literature regarding intervention strategies for improvement 

on USMLE Step 1 is variable, the number of days studied 

may be of benefit to students who are performing below 

expectations. Giordano et al6 reported that students who 

did not receive straight A’s during the first year of school 

improved scores with more days studied. Further studies 

on intervention strategies and timing of implementation 

for intervention strategies for students performing below 

expectations are needed as current methods used by many 

schools may not produce the desired outcome of improved 

USMLE Step 1 scores.

An interesting finding is that 13 schools (36%) adminis-

tering the NBME CBSE used the data to make changes to the 

curriculum. Further research into how schools use these data 

for curriculum reform and the limitations with which these 

data can be used for curriculum reform is needed. Our find-

ings show that of the 13 schools that used the NBME CBSE 

to make curricular changes, eight schools (62%) adminis-

tered the exam one time, two schools (15%) administered 

the exam two times, and three schools (23%) administered 

the exam four times. In addition, only 2% of schools that 

administered the NBME CBSE instructed students to study 

for the exam, which could limit interpretation of results. 

The limited interpretation of the NBME CBSE scores is, in 

part, due to a high performance in content that has recently 

been taught.15 It is worth noting that the NBME CBSE is 

designed for students who have completed all basic science 

knowledge required for the USMLE Step 1, which would 

add to the limited utilization of the data from the NBME 

CBSE for schools that administer the exam prior to the end 

of basic science content.

Other reasons for the administration of the NBME CBSE 

are possible. For example, one new school reported using 

the NBME CBSE as a progress test in an effort to provide 

external validation of the internal assessments; however, 

now that validation of the internal measurements has been 

completed, students have recommended reducing the number 

of administrations from five to two.5 There is merit in using 

externally validated exams in all new and existing medical 

schools as it has been reported that internally developed 

examinations are of low quality and the quality of the exam 

can be improved by providing formal training to the writers 

of test items.16

Another reason for administration of the NBME CBSE 

might be to provide progress testing for schools. Progress 

testing has been reported to provide many benefits17 and has 

been used to monitor knowledge development in basic medi-

cal science courses at a medical school in Berlin.18 However, 

most US medical schools responding to the survey do not 

administer the NBME CBSE in a manner consistent with 

progress testing. We found that 8% of all schools respond-

ing to the survey (n = 53) administered the NBME CBSE 

four times and 11% of schools administered the NBME 

CBSE two times; however, the necessity of administering 

the NBME CBSE multiple times is unclear as the timing of 

exam administration for schools administering the NBME 

CBSE varies greatly (Table 2). All but one of the schools 

administering the NBME CBSE multiple times used the 

NBME CBSE to identify students performing below 

expectations. We are a young medical school that recently 

graduated our first class and we have decreased the number 

of NBME CBSE exams from four exams throughout the first 

two years to two exams (mid-M2 year and end-M2 year) for 

this entering class. 

After 2 years, the best predictor of performance on the 

USMLE Step 1 was determined using our end-of-year-1 

NBME CBSE, end-of-year-2 NBME CBSE, and our overall 

academic performance in year 1 and year 2 (R2 = 0.81, stan-

dard error [SE] = 7.84).8 Another new medical school that 

offered the NBME CBSE five times before students took the 

USMLE Step 1 reported that the one score that best correlates 

with USMLE Step 1 performance is from the NBME CBSE 

administered at the end of year 2, following completion of 

basic science content; however, an exam score from a module 

within the first year had almost the same correlation with 

USMLE Step 1 scores as the end-of-year-2 NBME CBSE.5

A strength of this survey is that it is a cost-effective way 

to determine the scope and frequency with which US medi-

cal schools use the NBME CBSE within their curriculum. A 

limitation of this survey are the unknown characteristics of 

the schools that did not respond. A second limitation of the 

survey is that some respondents did not answer follow-up 

questions regarding a lead question. A third limitation is 

that some respondents either did not or were not a part of 

the institution when the NBME CBSE was first administered, 

limiting the knowledge for implementing the exam.
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Conclusion
We report that in US medical schools, 70% of schools 

responding to the survey administered the NBME CBSE 

to medical students. Interestingly, out of the schools that do 

administer the NBME CBSE, only 78% percent used these 

data to identify students performing below expectations 

and provide targeted intervention strategies. In addition, 

for schools that administered the exam, most administered 

the exam one time during the second semester of year 2. 

The effectiveness of the intervention strategies provided 

for schools that administered the NBME CBSE as well 

as intervention strategies and timing of intervention for 

schools that do not administer the NBME CBSE should 

be investigated.
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