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 The purpose of this retrospective study was to examine the relationship 

between demographic and educational variables and student perfor-

mance on an internal medicine (IM) clerkship in order to target areas 

for educational intervention and potential early remediation. This study 

examined data associated with third-year medical student performance 

(N = 505) during the IM clerkship at Baylor Scott & White, Temple/Texas 

A&M Health Science Center College of Medicine from 2005 to 2011. 

Multiple regression analysis (N = 341) showed that a model containing 

the following variables was significantly associated with scores on the 

National Board of Medical Examiners (NBME) subject exam, accounting 

for 46.5% of the variance: Objective Structured Clinical Exam (OSCE), 

Medical College Admissions Test (MCAT), US Medical Licensing Exam 

(USMLE) Step 1, second-year grade point average (GPA), and clini-

cal evaluation. A model containing USMLE Step 1, clinical evaluation, 

and NBME was significantly associated with OSCE score, accounting 

for 30% of the variance. Additionally, a model containing age, MCAT 

score, undergraduate GPA, NBME subject exam score, and OSCE was 

significantly associated with clinical evaluation score, accounting for 

22% of score variance. Age accounted for the most unique variance 

in clinical evaluation score. Gender and IM interest group were not 

significantly associated with any outcome variable. In conclusion, in 

contrast to previous studies in the field, we did not find a significant 

association between undergraduate GPA and NBME score. Our findings 

supply further evidence that the OSCE, typically believed to be a clinical 

performance exam, actually assesses a broader set of domains. Interest 

group membership did not confer any academic benefit to medical 

students in IM clerkships in our study.     

 T
he association between medical student academic vari-
ables and academic performance on clerkships has been 
examined in previous studies ( 1–4 ). Studies have also ex-
amined nonacademic variables, including demographic 

and internal variables (e.g., intrinsic motivation), as contribu-
tors to clerkship performance ( 5–10 ).Th e purpose of this study 
was to examine both types of variables in relation to internal 
medicine (IM) clerkship performance, with a goal of continuous 
program improvement. Th is appears to be the fi rst time inter-
est group membership was examined in a study of academic 
performance on the IM clerkship. 
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  METHODS 
 Th is single-site, retrospective study examined academic and 

nonacademic data associated with student performance on the 
IM clerkship at Baylor Scott & White, Temple/Texas A&M 
Health Science Center College of Medicine (BSW-Temple/
A&M) from 2005 to 2011. As the IM clerkship was not off ered 
at all campuses during the study’s time frame, we utilized data 
from the Temple campus only to ensure an adequate sample 
size and identical educational experiences. At the time of the 
study, the 12-week IM clerkship at BSW-Temple/A&M in-
cluded 8 weeks of inpatient and 4 weeks of outpatient experi-
ences. Th e IM clerkship grade on all campus sites comprises 
the following: Objective Structured Clinical Exam (OSCE) 
score (20%), National Board of Medical Examiners (NBME) 
subject exam score (30%), and clinical evaluation score (50%). 

 Th e IM interest group at BSW-Temple/A&M is open to 
students interested in IM. Th e group, with approximately 
20 members per year, provides peer support and access to phy-
sician mentors and sponsors activities focused on careers in IM. 
Meeting topics include academic expectations during the third 
year, preparation for residency, career options, work-life balance 
issues, selection of faculty advisors, and residency interviews. 
Most members enter careers in IM. 

 Th e study was approved by the institutional review board 
(IRB) at Texas A&M University. Scott & White Healthcare’s 
IRB granted oversight to the Texas A&M IRB. 

 Data were collected from educational records of 505 third-
year medical students who participated in the IM clerkship at 
BSW-Temple/A&M between June 2005 and June 2011. Data 
sources included academic and demographic data from the IM 
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Clerkship Offi  ce in Temple, Texas, and Student Aff airs Offi  ce 
and Registrar’s Offi  ce from Texas A&M. Formal data collection 
did not end until summer 2012. 

 Th e following data were collected for each subject: name, 
age (in years), gender, undergraduate major, IM interest group 
membership, undergraduate GPA, overall IM clerkship grade, 
OSCE scores, clinical evaluation scores from attendings, 
NBME subject exam scores (raw and converted), MCAT score, 
USMLE Step 1 and 2 scores, and GPA for the fi rst, second, and 
third years of medical school. Names were initially linked to de-
mographic and academic data, but all data utilized for analysis 
and reporting were deidentifi ed. Data diagnostics were run to 
ensure that normality assumptions were met. NBME converted 
scores (grades) were utilized, as both raw and converted scores 
had similar ranges and standard deviations and met normality 
assumptions. Descriptive statistics (SPSS Version 16.0) were 
used to characterize the sample. Pearson product-moment cor-
relation coeffi  cients were generated to examine relationships 
among variables. Multiple regression analyses were run to ad-
dress research questions. Squared partial correlations allowed 
us to examine the unique variance contributed by predictor 
variables once shared variance was removed ( 11 ). Th e signifi -
cance threshold was set at  P  < 0.05. Missing values were not 
replaced prior to analyses.  

  RESULTS 
 Student ages ranged from 24 to 57 (M = 29.75; SD = 4.09), 

and females (N = 251) comprised 49.7% of the sample. Of the 
505 students, 108 (21.4%) were members of the IM interest 
group. Most students in the sample (387, 76.6%) were science 
majors as undergraduates. Means and ranges for the academic 
variables are listed in the  Table.  

 A multiple regression analysis (N = 341) was run to deter-
mine the strength of relationships between predictor variables 
and NBME as the outcome variable. As fi rst- and third-year 
GPA were found to be highly correlated with second-year GPA, 
they could not be entered into the regression model as predictor 
variables due to multicollinearity issues ( 12 ). A model contain-
ing the following predictors was signifi cantly associated with 
NBME subject exam score: OSCE score, MCAT, USMLE Step 
1, second-year GPA, and clinical evaluation score. Th e model 
provided a good fi t to the data—F ( 9 , 331) = 33.891,  P  < 0.001, 

R 2  = 0.480, adjusted R 2  = 0.465—accounting for 46.5% of the 
variance in NBME score. Gender, age, interest group member-
ship, and undergraduate GPA were not signifi cantly associated 
with NBME score. USMLE Step 1 accounted for the most 
unique variance, followed by OSCE score, based upon squared 
partial correlations.  

 A multiple regression analysis (N = 341) was run to deter-
mine the strength of relationships between predictor variables 
and OSCE score as the outcome variable. A model containing 
the following predictors was signifi cantly associated with OSCE 
score: USMLE Step 1, clinical evaluation, and NBME score. 
Th e model was found to provide a good fi t to the data—F ( 9 , 
331) = 17.183,  P  < 0.001, R 2  = 0.318, adjusted R 2  = 0.300—
accounting for 30% of the variance in OSCE score. Gender, 
age, IM interest group membership, MCAT score, second-year 
GPA, and undergraduate GPA were not signifi cantly associated 
with OSCE score. NBME score accounted for the most unique 
variance based upon squared partial correlations. 

 A multiple regression analysis (N = 341) was run to deter-
mine the strength of relationships between predictor variables 
and clinical evaluation score. A model containing the following 
predictors was signifi cantly associated with clinical evaluation 
score: age, MCAT score, NBME score, undergraduate GPA, and 
OSCE score. Th e model provided a good fi t to the data—F ( 9 , 
331) = 11.647,  P  < 0.001, R 2  = 0.241, adjusted R 2  = 0.220—
accounting for 22% of the variance in clinical evaluation score. 
Gender, IM interest group, USMLE Step 1, and second-year 
GPA were not signifi cantly associated with clinical evaluation 
score in this model. Age accounted for more unique variance 
in clinical evaluation score than other predictors based upon 
squared partial correlations. A low to moderate positive cor-
relation between age and clinical evaluation score was found 
 (r  = 0.203;  P  < 0.001).  

  DISCUSSION 
 Th is study found that clinical evaluation and OSCE scores 

were signifi cantly and positively associated with NBME sub-
ject exam scores, supplying further evidence that the OSCE, 
considered to be a clinical exam, assesses a broader range of 
clinical performance domains, including some that under-
lie performance on the NBME exam ( 12 ). USMLE Step 1, 
MCAT, and second-year GPA were also signifi cantly associated 
with NBME subject exam scores ( 1, 2, 13 ). In contrast to 
previous research, we did not fi nd a signifi cant association be-
tween USMLE Step 1 and clinical evaluation score ( 14 ) or be-
tween undergraduate GPA and NBME score. Additionally, as 
USMLE Step 1 was signifi cantly associated with NBME score 
in the regression analysis, an association between USMLE 
Step 1 and clinical evaluation score may have been expected, 
but was not found. In examining variables associated with 
OSCE performance, we found that NBME score accounted 
for more unique variance than other variables. Th e OSCE in 
the IM clerkship utilizes standardized patients for a majority 
of the stations. We assumed that the clinical evaluation score 
would therefore account for more unique variance than the 
NBME score. 

 Table.      Academic variable means and ranges  

Variable N Mean ± SD Range 

MCAT score 432 28.08 ± 3.44 15–39 

USMLE Step 1 420 217.96 ± 19.10 101–262 

NBME IMED 504 85.64 ± 6.73 61–100 

Undergraduate GPA 502 3.68 ± 0.26 2.35–4.00 

Second-year GPA 486 3.12 ± 0.59 1.21–4.00 

   GPA indicates grade-point average; IMED, internal medicine subject exam; MCAT, Medi-

cal College Admissions Test; NBME, National Board of Medical Examiners; USMLE, US 

Medical Licensing Exam.   
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 Our study showed that age was signifi cantly and positively 
associated with clinical evaluation score. Th is fi nding contrasts 
with other studies, wherein older age was associated with lower 
clerkship grades and risk for academic diffi  culties ( 5, 7 ). Gender 
was not signifi cantly associated with academic variables in this 
study, which also contrasts with prior research ( 4, 5, 10, 15, 
16 ). No association was found between interest group member-
ship and academic performance, which is a new fi nding. We 
hypothesized there would be a positive association between 
interest in IM, a proxy for intrinsic motivation, and clerkship 
academic performance, based upon other fi ndings in the lit-
erature ( 4, 17–19 ). 

 Th is was a single-site study, and fi ndings may not generalize 
to other academic settings. As with other retrospective studies, 
the fi ndings can speak to associations among variables, but not 
causality. We were limited to the data already existing within stu-
dents’ academic records. Th e retrospective nature of this study 
prevented us from determining whether age represented a set 
of attributes not measured, such as better study skills among 
older students. Strengths of the study included adequate sample 
size, variables examined, and analysis methods. It was beyond 
the scope of this study to examine the infl uence of clerkship 
curricular requirements, such as patient loads, on academic 
performance.     

 ACKNOWLEDGMENTS 
 We would like to thank Glen Cryer, former publications 

manager for Baylor Scott & White Healthcare, Temple, for 
his  assistance with this paper.     

  1.        Zahn   CM    ,     Saguil   A    ,     Artino   AR    ,     Dong   T    ,     Ming   G    ,     Servey   JT    ,     Balog   E    , 
    Goldenberg   M    ,     Durning   SJ    .   Correlation of National Board of Medical 
Examiners scores with United States Medical Licensing Examination Step 
1 and Step 2 scores .    Acad Med   2012  ;  87  (  10  )  :  1348  –  1354   .  

  2.        Denton   GD    ,     Durning   SJ    ,     Wimmer   AP    ,     Pangaro   LN    ,     Hemmer   PA    .   Is a 
faculty developed pretest equivalent to pre-third year GPA or USMLE 
step 1 as a predictor of third-year internal medicine clerkship outcomes?    
 Teach Learn Med   2004  ;  16  (  4  )  :  329  –  332   .  

  3.        Berg   K    ,     Winward   M    ,     Clauser   BE    ,     Veloski   JA    ,     Berg   D    ,     Dillon   GF    ,     Veloski  
 JJ    .   Th e relationship between performance on a medical school’s clinical 
skills assessment and USMLE Step 2 CS .    Acad Med   2008  ;  83  (  10 Suppl  )  : 
  S37  –  S40   .  

  4.        Ogunyemi   D    ,     De Taylor-Harris   S    .   NBME obstetrics and gynecology 
clerkship fi nal examination scores: predictive value of standardized tests 
and demographic factors .    J Reprod Med   2004  ;  49  (  14  )  :  978  –  982   .  

  5.        Lee   KB    ,     Vaishnavi   SN    ,     Lau   SKM    ,     Andriole   DA    ,     Jeff e   DB    .   “Making the 
grade”: noncognitive predictors of medical students’ clinical clerkship 
grades .    J Natl Med Assoc   2007  ;  99  (  10  )  :  1138  –  1150   .  

  6.        Haist   SA    ,     Wilson   JF    ,     Elam   CL    ,     Blue   AV    .   Th e eff ect of gender and age on 
medical school performance: an important interaction .    Adv Health Sci 
Educ Th eory Pract   2000  ;  5  (  3  )  :  197  –  205   .  

  7.         Hesser   A    ,     Lewis   L    .   Prematriculation program grades as predictors of black 
and other nontraditional students’ fi rst-year academic performances .    Acad 
Med   1992  ;  67  (  9  )  :  605  –  607   .  

  8.        Ramsbottom-Lucier   M    ,     Johnson   MM    ,     Elam   CL    .   Age and gender diff er-
ences in students’ preadmission qualifi cations and medical school perfor-
mances .    Acad Med   1995  ;  70  (  3  )  :  236  –  239   .  

  9.        Cuddy   MM    ,     Swanson   DB    ,     Clauser   BE    .   A multilevel analysis of examinee 
gender and USMLE step 1 performance .    Acad Med   2008  ;  83  (  10 Suppl  )  : 
  S58  –  S62   .  

  10.        Cuddy   MM    ,     Swygert   KA    ,     Swanson   DB    ,     Jobe   AC    .   A multilevel analysis of 
examinee gender, standardized patient gender, and United States Medical 
Licensing Examination Step 2 clinical skills, communication and inter-
personal skills scores .    Acad Med   2011  ;  86  (  10 Suppl  )  :  S17  –  S20   .  

  11.        Pedhazur   EJ.     Multiple Regression in Behavioral Research: Explanation and 
Prediction ,    3rd   ed. Orlando, FL  : Holt, Rinehart and Winston, 1997   .  

  12.        Pedhazur   EJ    ,     Schmelkin   LP    .   Measurement, Design and Analysis: An Inte-
grated Approach .    Hillsdale, NJ:   Lawrence Erlbaum Associates, 1991   .  

  13.      Lee   M    ,     Wimmers   PF    .   Clinical competence understood through the 
construct validity of three clerkship assessments .    Med Educ   2011  ;  45  (  8  )  : 
  849  –  857   .  

  14.        Kies   SM    ,     Roth   V    ,     Rowland   M    .   Association of third-year medical students’ 
fi rst clerkship with overall clerkship performance and examination scores .   
 JAMA   2010  ;  304  (  11  )  :  1220  –  1226   .  

  15.        Myles   T    ,     Galvez-Myles   R    .   USMLE Step 1 and 2 scores correlate with 
family medicine clinical and examination scores .    Fam Med   2003  ;  35  (  7  )  : 
  510  –  513   .  

  16.        Swygert   KA    ,     Cuddy   MM    ,     van Zanten   M    ,     Haist   SA    ,     Jobe   AC    .   Gender 
diff erences in examinee performance on the Step 2 clinical skills data 
gathering (DG) and patient note (PN) components .    Adv Health Sci Educ 
Th eory Pract   2012  ;  17  (  4  )  :  557  –  571   .  

  17.        Craig   LB    ,     Smith   C    ,     Crow   SM    ,     Driver   W    ,     Wallace   M    ,     Th ompson   BM    .  
 Obstetrics and gynecology clerkship for males and females: similar cur-
riculum, diff erent outcomes?     Med Educ Online   2013  ;  18  :  21506   .  

  18.        Kusurkar   R    ,     Croiset   G    ,     Kruitwagen   C    ,     ten Cate   O    .   Validity evidence for 
the measurement of the strength of motivation for medical school .    Adv 
Health Sci Educ Th eory Pract   2011  ;  16  (  2  )  :  183  –  195   .  

  19.        Zimmerman   BJ.     Investigating self-regulation and motivation: historical 
background, methodological developments and future prospects .    Am Educ 
Res J   2008  ;  45  (  1  )  :  166  –  183   .    


