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BACKGROUND

USMLE Step 1 is the first of three physician licensure exams taken by medical students
and covers the basic science material taught during the pre-clinical years of medical education.
It was designed initially to separate those with adequate versus inadequate knowledge as an
indicator for preparedness for clinical training, but it has become a tool used heavily to stratify
applicantsz. A student’s score on this exam is considered by residency program directors to be
the top factor in selecting students for interviews>. On the USMLE® Step 1 exam, it is generally
agreed that a score below 220 will significantly decrease a student’s chance of getting into a top
residency program, as this is often a minimum score required to even apply to many programs,
even in less competitive specialties®. As such, it is important for both students and for medical
schools to do what they can to maximize their scores to optimize their chances of being

considered for top residency programs.

Starting with the admissions process, medical schools use MCAT® scores and
undergraduate GPAs as their top factors in selecting students to interview, with the assumption
that high MCAT® scores and GPAs will predict success in medical school, and specifically success
on the USMLE® Step 1 exam. A number of studies indicate that these pre-admissions data may
be mild predictors of Step 1 scores but are wary of the weight that is applied to these factors in
the admissions process because of high variability in predictive value’. Since these studies all

include only matriculating medical students, it is possible that this factor exhibits a threshold



effect, where after a certain point the predictive value of these data points becomes less
significant. Further large-scale studies are needed to be able to make a more accurate

assessment.

The success of a pre-clinical medical school curriculum is also judged largely by the
performance of students on Step 1, and medical school programs assume that high
performance on internal exams indicate that students are prepared for Step 1. Students at
many campuses, including UT Southwestern, are offered dedicated studying time for Step 1,
and there are dozens of resources available to prepare for the exam, mostly chosen by word-of-
mouth recommendations. All of these factors play into one’s performance on Step 1, and yet
very little has thus far been studied. Only one study at Albert Einstein looked at specific
resources and found that question banks are more predictive than other resources, and that

the amount of time spent studying has no correlation with scores®.

Because of the significant consequences of performance on Step 1, studies show that
this exam is highly related to medical student burnout. Much of this stress arises from programs
teaching information that doesn’t overlap directly with Step 1, with 35% of students reporting
that they shift their study focus away from their schools’ curricula’. It would therefore benefit
programs to better understand how to guide students in preparing for this exam to not only
improve scores on Step 1, but also to improve focus on the school’s unique curriculum. It would
also be useful for programs to be able to accurately identify students who are at risk of poor

performance so that they might be able to provide early intervention. Few studies have looked



into developing a mathematical model, and even fewer have had sufficient predictive success,

with one notable exception at Marshall University in December 2016°. By expanding on those

studies and looking at a wider variety of data, it may be possible to guide other schools on

developing individualized models that effectively flag at-risk students.

Due to the importance of the USMLE Step 1 exam, the project aims include:

1.

2.

To identify early predictors of performance on USMLE Step 1. First, analyzing pre-
matriculation data of undergraduate GPA and MCAT® scores and demographic
factors may indicate good predictors of Step 1 scores. This information would
potentially allow admissions offices to better determine what weight should be
given to these factors in determining which students are offered admission.

To evaluate if success in pre-clinical courses at UT Southwestern correlate to success
on Step 1. Evaluating the relation of overall GPA to exam performance and
determining if specific course or up-trending or down trending scores throughout
the year may serve as predictors for exam scores.

To determine correlations between specific resources or studying strategies and
Step 1 scores to better inform students and the medical school on optimal
preparation for the exam. Students at UT Southwestern have completed two sets of
surveys — one during the dedicated study period to determine interval scores on
practice tests as well as progress through studying materials, and the second after
the exam to retrospectively determine how much time students spent studying and

which resources they used. . Analysis of these surveys will be performed to identify



factors that are associated with higher scores and may provide guidance to future at
risk students; preventing failures or poor scores on USMLE Step 1.

4. To develop a mathematical model that predicts performance on USMLE Step 1 in
order for administrators to be able to identify at-risk students and provide early

intervention.

Using prior studies as a guide, we first hypothesize that pre-admissions data will provide
only mild predictive value of Step 1 scores and should be used cautiously as admissions criteria
and may exhibit a threshold effect. Second, performance in medical school is directly correlated
with Step 1 scores, but decreasing grades as students get closer to the exam date will not
necessarily predict performance on Step 1. Third, students using more active resources and
start studying early will perform better on the exam, but will see diminishing returns after each
week of study with scores maximizing by weeks 5 and 6. Finally, that a predictive model can be

developed to categorize students as low-risk or high-risk.
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Data was collected for the UT Southwestern Medical School Class of 2018 (n=238). An
independent data broker was used to compile a database of student undergraduate GPA,
MCAT® scores, medical school test scores, Comprehensive Basic Science Self-Assessment
(CBSSA) test scores, and demographic information. Demographic information included age, sex,
race, year of undergraduate graduation, prior degrees, concurrent degrees, leaves of absence,
and socioeconomic category on admission.

The data broker also obtained data from 2 surveys that were already being administered
by the UT Southwestern Student Academic Support Services and the Office of Student Affairs
via SurveyMonkey (APPENDIX A and B). The first was a weekly survey during the dedicated 6-
week Step 1 preparation period to determine student’s scores on their practice tests and
students’ progress in their study materials. The second survey was a post-exam survey which
asked students when they started studying, how many weeks they studied, how many days per
week and hours per day they studied, which resources they used, how many practice tests they
took, and how involved they were with extracurricular activities. These surveys had student
identifiers, which the data broker was able to de-identify using the same codes from the
database described in the prior paragraph in order to link the two databases. No students were
excluded from the study, but only students who took Step 1 in Summer 2016 were surveyed.

Students were provided no incentives for survey completion.
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of the adjacent categories beginning 1 year, 6 months, 3 months, or 6 weeks prior to the
exam (Figure 18). Those who started to study 1 year prior to the exam scored on average
254 + 8.5 (95% CI), those who started 6 months prior scored 252 * 6.9 (95% CI), those
who started 3 months prior scored 242 * 3.2 (95% CI), and those who waited until the
dedicated 6-week preparation time scored 237 + 3.6 (95% CI).

When asked how many hours students studied within the 6-week preparation time,
there were no significant differences found in terms of number of weeks spent studying or
total hours studying over the course of the 6 week period (Figures 19 and 20). Statistical
error accounted for differences in every category.

Somewhat surprisingly, extracurricular involvement appears to have no impact on
Step 1 scores (Figure 21). In fact, those who started to study 1 year and 6 months prior to
the exam had higher levels of extracurricular involvement at 7.7 hours and 8.8 hours,
respectively, compared to those who started studying later at 6.0 and 6.3 hours. There was
also no significant difference in the extracurricular involvement and total hours studied
during the dedicated study period.

Students were asked to name the last practice exam they took and the score they
received prior to taking the Step 1 exam. Figure 22 shows that NBME® 18 is an accurate
and precise predictor of one’s final score on Step 1, with an average difference of 0.06
points £2.0. UWorld™ Self Assessment 2 (+2 points £5.0, 95% CI) and NBME® 15 (-2.5
points, +7.2) are accurate but less precise. NBME® 13 (+5.5 points, +4.8, 95% CI) and
NBME® 17 (-4.5 points, +3.4, 95% CI) are less accurate predictors, and also not as precise.
NBME® 14 (+1 point, £13, 95% CI) is imprecise. NBME® 16 (+3 points, 2.9, 95% CI) is less

precise and accurate than NBME® 18, but is otherwise a good predictor.
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Step 1 Score vs Change in Q3 to Q4 Grades
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Practice Exam Scores vs Progress Through Q-bank
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Average A in Practice Scores Between Weeks
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Scores of Users vs Non-Users of Resources
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Figure 16. Average scores of users versus non-users of each resource. Only Sketchy Pharm
had p<0.05. Asterisks indicate fewer than 10 users of a resource. Kaplan Q-bank,
Firecracker, and USMLE Rx are question banks. NBME and UWorld Self Assessments are
practice exams. DIT, Sketchy Micro, and Sketchy Pharm are video-based resources. Rapid
Review and BRS are texts.

Step Score vs # of Q-Bank Questions Answered
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Figure 17. Average Step 1 score broken down by number of Q-bank questions answered.
The full UWorld Q bank, the most commonly used resource, is roughly 2350 questions.
1700 then indicates less than 50% of the Q-bank and 4000 indicates 150%.
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APPENDIX A — WEEKLY STUDENT ACADEMIC SUPPORT SERVICES SURVEY



Step-1 Support Survey: Week One Page 1 of 2

Step-1 Support Survey: Week One

Our weekly survey is to gather preparation data for the Step-1 success of current and
future students. Thanks so much for your participation!

* 1. Please select your name from the drop-down list.

i
i

L )

* 2. What is your goal Step-1 score?

3. Did you take a practice test this week? If not scheduled, skip to question 4...

Yes, and my
predicted Step J
SCore was _ |

No, because

* 4. Please indicate progress in your g-bank (by percentage complete)

* 5. Please indicate your cumulative % correct in the g-bank:
| ;

| |

* 6. What % of First Aid have you completed? (eg: halfway through 2nd pass =
150%)

7. Do you have any questions for us?

https://www.surveymonkey.com/t/Step-1Survey 4/29/2016



Step-1 Support Survey: Week One Page 2 of 2

We are here o support yvour success!

If you would like to speak with Dr. Arlene Sachs or Ms. Carol Wortham in Student Academic
Support Services about your progress, please call 214/648-9590 to set up a phone or on-campus

consultation.

If you would like to speak with someone in Student Wellness & Counseling about maintaining
wellness, please call 214/645-8680 to set up an appointment.

Done

Powered by

& SurveyMonkeys

See how easy it is to create a survey.

https://www.surveymonkey.com/r/Step-1Survey 4/29/2016



APPENDIX B — POST-EXAM 1 STUDENT AFFAIRS SURVEY



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 154 PM

1. Step 1 Preparation

Thank you so much for participating in this survey. Your participation will really help future
students. We are asking for your name in order to link these responses to other data including
the weekly surveys you filled out during the dedicated study period. Per IRB protocol, only
Carol Wortham will be able to link a person to a survey response and will remove all identifiers
before providing the research team with a completely de-identified data set. If you prefer not to
have your survey responses linked to other de-identified information, you can skip question
one. You also donOt have to answer any question with which you feel uncomfortable.

Thanks again for your time!

1. Please select your name from the drop-down list.

2. Which USMLE Step 1 materials/courses did you use?
First Aid for Step 1
USMLE World
Kaplan Q Bank
NBME Comprehensive Basic Science Self Assessments (CBSSA)
UWorld Self Assessments
Doctors in Training Course

Pathoma

I 1 L .

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEngPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 1 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 :54 PM

Firecracker

Rapid Review Pathology by Goljan
SketchyMicro

SketchyPharm

Med Bullets

Online MedEd

BRS Physiology

Osmosis

Other (please specify)

3. How did you decide what resources to use?

4. How many Kaplan Qbank or USMLE World questions did you complete? (UWorld has
2350 questions. You can estimate if unsure.)

5. When in the MS2 year did you start serious (weekly) review/study for Step 1?
1st Semester
January
Spring Break

After Second Year

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEgPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 2 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 154 PM

6. How many weeks did you study full-time for this exam, after MS2 classes ended?

7. When studying full-time, on average how many days per week did you study?

8. When studying full-time, on average how many hours per day did you study?

9. How many passes through First Aid did you make? (Enter O if you did not use.)

10. Did you find the NBME Comprehensive Basic Science Self Assessment (CBSSA)
given after spring break helpful?

Yes

No

Why, or why not?

11. How many practice exams did you take in addition to the one the school provided?

12. What was the FINAL practice exam that you took? (NBME #, UWorld Self
Assessment #)

13. Did your practice test over- or underestimate your score?

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEgPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 3 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 154 PM

Underestimated
Accurate estimate

Overestimated

By how many points?

14. How many days before your actual test date did you take your last practice exam?

15. Did you end up moving your USMLE Step 1 exam date?
Yes, | moved it earlier.
Yes, | moved it later by a few days.
Yes, | moved it later by a week or so.
Yes, | moved it later by a month.

No

If yes, do you regret this decision?

16. How much money did you spend on Step 1 preparation materials/courses? (not
including exam administration cost)

17. If finances influenced your choice of materials, please comment.

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEgPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 4 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 154 PM

18. Please indicate your level of agreement with the following:

| felt very prepared for the USMLE Step 1 based on the curriculum at UT Southwestern.
Strongly Agree
Agree
Undecided
Disagree
Strongly Disagree

Please add comments if your agreement or disagreement has a caveat.

19. Please indicate your level of agreement with the following:
UT Southwestern provided me with enough dedicated study time to prepare for USMLE
Step 1.

Strongly Agree

Agree

Undecided

Disagree

Strongly Disagree

Comments

20. Compared to your peers, how involved are you in extracurriculars, volunteering,
and/or research?

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEgPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 5 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 154 PM

Significantly less involved
Somewhat less involved
Average

Somewhat more involved

Significantly more involved

21. On an average school week, how many hours did you spend on extracurriculars,
volunteering, and/or research?

22. Performance on USMLE Step 1 would be improved by placing a larger emphasis on
the following topics in the MS1 MS2 curriculum. (Please list specific things)

23. My best piece of GENERAL advice for Step 1 preparation is:

24. Please rate your level of agreement with the following statement as it applies to each
service you used.

| found this service beneficial to my preparation for Step 1.
(SASS= Student Academic Support Services)

Strongly Strongly
Agree Agree Undecided Disagree Disagree Not Utilized

Results of this
Survey from the
Prior Class

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEgPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 6 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey

AOA Step-up to
Step 1 review
sessions

AOA/SASS Panel
Discussion on Step
1 Preparation

Library Simulated
Practice Exams

SASS Step 1
Resource Fair and
Packet

SASS Calendar
Clinic
Personal Consults

in SASS

SASS Step 1
Preparation Course

SASS reaching out
to me during the
preparation period

Comments

25. Please rate your level of agreement with the following statement as it applies to each

resource you used.

| found this resource beneficial to my preparation for Step 1.

Strongly

Agree

First Aid for Step 1

USMLE World

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEngPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC

Undecided

5/2/16, 9 154 PM

Not
Applicable

Page 7 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9154 PM

Kaplan Qbank
NBME CBSSA

U World Self
Assessments

Doctors in Training
course

Pathoma
Picmonic

Flashcard
programs/ Anki

Firecracker

Rapid Review
Pathology by
Goljan

Sketchy Micro
Sketchy Pharm
Med Bullets
Online MedEd
BRS Physiology

Osmosis

26. If applicable, please provide your feedback/comments on First Aid for Step 1.

27. If applicable, please provide your feedback/comments on USMLE World.

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfa..gPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 8 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9:54 PM

28. If applicable, please provide your feedback/comments on Kaplan Qbank.

29. If applicable, please provide your feedback/comments on NBME Comprehensive
Basic Science Self Assessments.

30. If applicable, please provide your feedback/comments on U World Self
Assessments.

31. If applicable, please provide your feedback/comments on the Doctors in Training
course.

32. If applicable, please provide your feedback/comments on Pathoma.

33. If applicable, please provide your feedback/comments on Picmonic.

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfa..gPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 9 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9 154 PM

34. If applicable, please provide your feedback/comments on Flashcard programs/ Anki

35. If applicable, please provide your feedback/comments on Firecracker.

36. If applicable, please provide your feedback/comments on Rapid Review Pathology
by Goljan.

37. If applicable, please provide your feedback/comments on SketchyMicro.

38. If applicable, please provide your feedback/comments on SketchyPharm.

39. If applicable, please provide your feedback/comments on Med Bullets.

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfaEgPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 10 of 12



[SURVEY PREVIEW MODE] Step 1 Preparation 2016 Survey 5/2/16, 9:54 PM

40. If applicable, please provide your feedback/comments on Online MedEd.

41. If applicable, please provide your feedback/comments on Osmosis.

42. If applicable, please provide your comments on other resources you used to prepare
for Step 1.

43. Before starting the dedicated study period, what was your initial goal for Step 1.

44. In order to evaluate effectiveness of preparation strategies to benefit future
students, please indicate your actual score on Step 1.

Thank you very much for your time. The MS2s will be quite grateful as are we.

https://www.surveymonkey.com/r/Preview/?sm=WX8nu_2FGtw2v2ITfa..gPSRUCRFUZYyi104jb4DqlthKzf_2B5ndVsIVd3jve_2FT21aCo0sNUYHJOC Page 11 of 12



APPENDIX C— RULES FOR CALCULATING SOCIOECONOMIC CATEGORY
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