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Multiple Linear Regression Models for Individual Study Behaviors and First-Attempt USMLE Step 1 Score, University of Michigan Medical School, 2014 and 2015

	Multiple linear regression models
	Variable
	Coefficient 
(95% CI)a
	Standardized β
	P valueb

	S1: Controls + Early study 
(n = 232)
R = 0.72, adj R2 = 0.50, 
ΔR2 = 0.029, 
F = 47.3, P < .001 
	Female sex
	-1.48 (-4.68, 1.72)
	-0.05
	NS

	
	MCAT score
	1.02 (0.51, 1.54)
	0.20
	< .001

	
	Preclinical score
	1.99 (1.61, 2.37)
	0.50
	< .001

	
	Score goal
	0.29 (0.18, 0.41)
	0.26
	< .001

	
	Early study
	6.81 (3.13, 10.50)
	0.17
	< .001

	S2: Controls + Review book passes (n = 226)
R = 0.72, adj R2 = 0.51, 
ΔR2 = 0.034, 
F = 48.1, P < .001 
	Female sex
	-1.57 (-4.82, 1.68)
	-0.05
	NS

	
	MCAT score
	1.05 (0.53, 1.57)
	0.20
	< .001

	
	Preclinical score
	1.90 (1.52, 2.29)
	0.48
	< .001

	
	Score goal
	0.23 (0.11, 0.36)
	0.20
	< .001

	
	Review book passes
	3.84 (1.92, 5.76)
	0.19
	< .001

	S3: Controls + Unique questions 
(n = 231)
R = 0.74, adj R2 = 0.54, 
ΔR2 = 0.071, 
F = 55.4, P < .001 
	Female sex
	-0.92 (-4.00, 2.16)
	-0.03
	NS

	
	MCAT score
	1.09 (0.59, 1.59)
	0.21
	< .001

	
	Preclinical score
	1.87 (1.51, 2.23)
	0.47
	< .001

	
	Score goal
	0.23 (0.12, 0.35)
	0.20
	< .001

	
	Unique questionsc
	0.45 (0.30, 0.59)
	0.28
	< .001

	S4: Controls + Repeat questions 
(n = 231)
R = 0.71, adj R2 = 0.49, 
ΔR2 = 0.019, 
F = 44.9, P < .001 
	Female sex
	-1.83 (-5.07, 1.41)
	-0.06
	NS

	
	MCAT score
	0.96 (0.44, 1.49)
	0.19
	< .001

	
	Preclinical score
	1.96 (1.57, 2.34)
	0.50
	< .001

	
	Score goal
	0.28 (0.17, 0.40)
	0.25
	< .001

	
	Repeat questionsc
	0.26 (0.08, 0.43)
	0.14
	< .01


Abbreviations: Controls indicates female sex, MCAT score, preclinical score, and score goal; USMLE, United States Medical Licensing Exam; CI, confidence interval; MCAT, Medical College Admission Test; NS, not significant at the α = 0.05 level.
aUnstandardized beta coefficient, with 95% confidence interval.
bP value indicates coefficient significance. 
cQuestion variables are in 100-question units.



Supplemental Digital Table 2
Sensitivity Analysis of Multiple Linear Regression Models for First-Attempt USMLE Step 1 Score With and Without Self-Identified Score Goal, University of Michigan Medical School, 2014 and 2015

	A. Multiple linear regression with score goal
	Variable
	Coefficient 
(95% CI)a
	Standardized β
	P valueb

	Control Model, n = 232
R = 0.70, adj R2 = 0.48, 
P < .001 
	(Constant)
	-41.5 (-80.9, -2.1)
	
	

	
	Female sex
	-1.82 (-5.10, 1.46)
	-0.06
	NS

	
	MCAT score
	0.95 (0.45, 1.51)
	0.19
	< .001

	
	Preclinical score
	1.92 (1.53, 2.31)
	0.49
	< .001

	
	Score goal
	0.31 (0.19, 0.43)
	0.27
	< .001

	Master Model, n = 225
R = 0.76, adj R2 = 0.56, 
ΔR2 = 0.092, P < .001 
	(Constant)
	-39.5 (-76.7, -2.2)
	
	

	
	Female sex
	-0.90 (-4.00, 2.19)
	-0.03
	NS

	
	MCAT score
	1.10 (0.61, 1.60)
	0.21
	< .001

	
	Preclinical score
	1.96 (1.59, 2.33)
	0.49
	< .001

	
	Score goal
	0.18 (0.06, 0.30)
	0.16
	< .001

	
	Early study
	4.23 (0.55, 7.91)
	0.11
	.03

	
	Review book passes
	2.29 (0.32, 4.26)
	0.11
	.02

	
	Unique questionsc
	0.35 (0.18, 0.52)
	0.21
	< .001

	
	Repeat questionsc
	0.01 (-0.17, 0.19)
	0.01
	NS

	B. Multiple linear regression without score goal
	Variable
	Coefficient 
(95% CI)a
	Standardized β
	P valueb

	Control Model, n = 269
R = 0.65, adj R2 = 0.42, 
P < .001
	(Constant)
	1.61 (-33.5, 36.7)
	
	

	
	Female sex
	-3.53 (-6.67, -0.40)
	-0.11
	.03

	
	MCAT score
	1.51 (1.01, 2.01)
	0.29
	< .001

	
	Preclinical score
	2.05 (1.67, 2.42)
	0.51
	< .001

	Master Model, n = 260
R = 0.75, adj R2 = 0.54, 
ΔR2 = 0.12, P < .001
 
	(Constant)
	-12.7 (-44.7, 19.2)
	
	

	
	Female sex
	-1.64 (-4.49, 1.21)
	-0.05
	NS

	
	MCAT score
	1.43 (0.98, 1.88)
	0.28
	< .001

	
	Preclinical score
	2.01 (1.66, 2.36)
	0.50
	< .001

	
	Early study
	4.29 (0.89, 7.68)
	0.11
	.01

	
	Review book passes
	2.76 (0.92, 4.60)
	0.14
	< .01

	
	Unique questionsc
	0.36 (0.20, 0.52)
	0.22
	< .001

	
	Repeat questionsc
	0.02 (-0.16, 0.19)
	0.01
	NS


Abbreviations: USMLE indicates United States Medical Licensing Exam; CI, confidence interval; MCAT, Medical College Admission Test; NS, not significant at the α = 0.05 level.
aUnstandardized beta coefficient, with 95% confidence interval.
bP value indicates coefficient significance.
cQuestion variables are in 100-question units.


Supplemental Digital Appendix 1
United States Medical Licensing Exam (USMLE) Step 1 Study-Behaviors Survey Instrument, University of Michigan Medical School
(The formatting may be unusual due to translating a live survey to a static PDF document.)
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First Aid Q&A for

USMLE Step 1 - M
First Aid Cases for . =
USMLE Step 1

NOT  LIGHT MODERATE HEAVY
used  use use use.

PRACTICE EXAMS & SELF-ASSESSMENTS

HOW MANY EXAMS did WHEN SHOULD FIRST
you complete? HOW USEFUL was it? EXAM BE TAKEN?

None 1 2 3 4+

USMLE World Self-Assessment © i
NBME Comprenensive Basic

Science Self-Assessment © v
(CBSSA)

Free NBME USMLE Practice
Exam (=3 blocks)

Prometric On-Site Practice.
Exam

Other practice exam (specify)
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OTHER RESOURCES

If you used any other resources not listed above, please type the resource name in the spaces provided, and provide your
assessment

What was your PEAK USAGE of WHEN SHOULD USE
‘edon resource? HOWUSEFUL was 7 BEGIN?

NOT LIGHT MODERATE HEAVY
used use  use  use

Resource (specify) .

Resource (specify) .

Resource (specify) .

Resource (specify) .

Resource (specify) .

Resource (specify) .

Resource (specify) .

Please provide any comments regarding types and optimal use of Step 1 study resources.
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FIRST AID
When did you START using First Aid?

© M1 Fallterm
M1 Winter term
Post-M1 summer break
M2 Fall term - August
M2 Fall term - September
M2 Fall term - October
M2 Fall term - November

M2 Fall term - December

M2 winter break
M2 Winter term - January
M2 Winter term - February
M2 Winter term - March
EARLY in my Study Period
MIDDLE of my Study Period
LATE in my Study Period

Do not know / No Answer

Regarding your use of First Aid DURING PRECLINICAL SEQUENCES, please select all that apply

O 1 browsed / skimmed the First Aid chapter corresponding to the sequence | was in

O 1 read carefuly but did not annotate the First Aid chapter corresponding to the sequence.

O 1 read and extensively annotated the First Aid chapter corresponding to the sequence.

) 1 used First Aid to study content not corresponding to the current sequence.

) 1 used First Aid to identify Step 1 content not covered in preciinical sequences.

) 1 used First Aid to identify content in preclinical sequences not covered in First Aid

Approximately how many "complete passes” did you make through First Aid prior to taking Step 1?

<0.5 complete passes through First Aid

0.5 complete passes
1.0 complete passes.
1.5 complete passes.

2.0 complete passes

Please provide any comments you may have regarding optimal use of First Aid for Step 1 preparation.

2.5 complete passes
3.0 complete passes
3.5 complete passes
4.0 or more complete passes.

@ Do not know / No answer
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QUESTION BANKS

Approximately what fraction of the following question banks did you complete prior to taking Step 17

Example: If you completed 25% of the question bank, select 1/4. If you completed all questions and repeated 25%, select 1 +
1/4. Choose the answer choice NEAREST to your actual completion amount

Other (specify)
USMLE World USMLE Rx Kaplan Qbank

None - no questions. ® B B ®
7

172

314

1- all questions once

1+14

1+172

1+34

2- all questions twice

>2

After completing study bank questions, did you review the answer descriptions of your incorrect and/or correct answers?

No -1 did not review the answer descriptions
Yes -1 reviewed incorrect answers only
Yes - | reviewed correct & incorrect answers.

® Other (specify)

How did you review the question bank answer descriptions? (We recognize approaches change throughout the Study Period;
please indicate your primary approach).

‘Skimmed once
Read thoroughly without making notes / without spending additional time learning
Read thoroughly and made notes / spent additional time learning

Other (specify)
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Atter completing a UWorld block of 46 questions from all divisions (ie., random) in non-tutor mode, how much time did you
spend reviewing the answer feedback (including time for notes / further study)?

Did not
complete
ull Nome, 15 30 45 10 15 20 25 30 35 40 45 5+
blocks Unsure Omin min min min hrs hrs hrs hrs hrs  hrs  hrs  hrs  hrs

EARLY in Study Period
MIDDLE of Study Period
LATE in Study Period

When completing a UWorld block of 46 questions from all divisions (i.e. random), what was your typical block score (ie.,
percent correct on a block of random questions)?

(Note: We are asking for your typical block score, not your "cumulative percentage” tracked by UWorld. Also, if you completed
more than one pass of UWorid, please answer with réspect to your first pass.)

Typical block score when you FIRST began UWorld? v
Typical block score just prior to FINISHING your first pass of UWorld? v

Please provide any comments you may have regarding optimal use of question banks for Step 1 preparation

FIRST AID vs. QUESTION BANKS

Although we recognize use of multiple resources, in this question we wish for you to consider ONLY First Aid and Question

Banks ("Qbanks" ke UWorld). Please approximate your RELATIVE USE of these two types of resources throughout the Study
Period

Primarily Qbanks
Entirely First Ad ~ Primarily First Aid  First Aid & Qbanks ~ (some FirstAd  Entirely Qbanks
(lttie Qbank use)  (some Qbank use)  about equally use) (itle First Aid use)

START of my Study Period
MIDDLE of my Study Period
END of my Study Period
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PRACTICE EXAMS & SELF-ASSESSMENTS

Please provide responses for any "practice exams" (NBME Comprehensive Basic Science Self-Assessments (CBSSA) or
UWorld Self-Assessments) you completed. Leave blank any you did not complete.

(Note: Your honest reporting of the score predictions will help us understand the predictive value of these practice exams.
Recall that your responses are confidential, and no name-linked reports will be viewed by the investigators.)

Style / content

Practice exam SIMILARITY of
Score prediciion DIFFICULTY level of practice exam practice exam

compared to your Step exam?

Approximate timing of
practice exam?

(eg. "200")? compared to your
Step exam?

CBSSA B B B

Form 17

CBSSA B B B

Form 16

CBSSA B B B

Form 15

CBSSA B B B

Form 13

CBSSA B B B

Form 12

CBSSA B B B

Form 11

Uworld

Sl v v v

Assessment

Form 1

Uworld

iy v v v

Assessment

Form 2

Please share any comments you have about use of self-assessments / practice exams for Step 1 preparation. If you did not
complete any self-assessments_ please state why
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SECTION 4 OF 9: CURRICULUM

Recognizing our curriculum is Pass/Fail, we would like to know more about how you approached your preclinical coursework
Please select the response that best matches your approach during the M2 year

1 focused exclusively on mastering M2 coursework and quizzes / exams.
I focused primarily on M2 coursework and quizzes / exams, with Step 1 being a secondary concern.
I focused equally on M2 coursework and Step 1

| focused primarily on Step 1, with M2 coursework and quizzes / exams being a secondary concern.
I focused exclusively on Step 1, and only sought to pass M2 quizzes / exams.

Other (specify)
Do not know / No opinion

What approach during the M2 year would you RECOMMEND?

Focus exclusively on mastering M2 coursework and quizzes / exams.
Focus primarily on M2 coursework and quizzes / exams, with Step 1 being a secondary concern.
Focus equally on M2 coursework and Step 1

Focus primarily on Step 1, with M2 coursework and quizzes / exams being a secondary concern.
Focus exclusively on Step 1, and only sought to pass M2 quizzes / exams.

Other (specify)
Do not know / No opinion

Please provide any comments you have regarding how the UMMS curriculum could better prepare you for Step 1
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SECTION 5 OF 9: EXAM SCHEDULING

Did you reschedule (change) your Step 1 exam date?

No - I took the exam on the date | initially selected

® Yes - | rescheduled my exam date

Relative to your initial exam date, how many weeks earlier or later was your rescheduled date?

0.5 Weeks EARLIER

1.0 Weeks EARLIER

1.5 Weeks EARLIER

2.0 Weeks EARLIER

>2 Weeks EARLIER

0.5 Weeks LATER

1.0 Weeks LATER

1.5 Weeks LATER

2.0 Weeks LATER

>2 Weeks LATER

In your opinion, did rescheduling your exam date influence your Step 1 score?

My score was probably NOT AFFECTED because | rescheduled

My score was probably HIGHER because | rescheduled
My score was probably LOWER because | rescheduled

Do not know / No opinion

In your opinion, did rescheduling your exam date influence your anxiety?

My anxiety was UNCHANGED because | rescheduled.
My anxiety was INCREASED because | rescheduled
My anxiety was REDUCED because | rescheduled.

Do not know / No opinion

Please briefly describe why you rescheduled your exam.
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SECTION 6 OF 9: STUDY PLAN

How useful were the following resources in CREATING your Step 1 study plan?

Moderately Extremely
NOT USED  Notatall Useful Slightly Useful Useful Very Useful Useful

‘Sample schedules (Excel format,
emailed to class)

Older students (M3s, Mds,

residents)

Peers (fellow M2s) ®
Friends & family. ®
‘Seminars by class counselors. ®
"USMLE Step 1 Preparation”

presentation by Burk-Rafel and ®
Purkiss.

U-M admin (learning specialist,
counselors, etc )

U-M faculty / instructors. ®
Online resources (specify)

Other resources (specily)

Did you change your study plan during the Study Period?

No, my plan remained consistent through the Study Period
Yes, | eliminated my plan altogether.
® Yes, | changed to a different plan 1 time.

Yes, | changed to a different plan 2 or more times.

WHEN did you FIRST CHANGE your study plan?

EARLY in my Study Period
MIDDLE of my Study Period
LATE in my Study Period
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WHY did you change your plan(s)? Select all that apply.

© My study plan was not working to my satisfaction
© My original plan was too ambitious.

© My original plan was not ambitious enough

0 1 felt anxious or concerned about doing well.

© 1 changed my plan in reaction to practice test outcomes.

) 1 encountered new or diferent study advice (specify source)

) Otner reason (specity)

In your opinion, did changing your study plan influence your Step 1 score?

My score was probably NOT AFFECTED because | changed my study plan
My score was probably HIGHER because | changed my study plan

My score was probably LOWER because | changed my study plan

Do not know / No opinion

Please provide any comments you have about changing your study plan.

Please provide any comments you have about creating and implementing an effective study plan.
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SECTION 7 OF 9: STUDY QUALITY AND WELLNESS DURING THE STUDY PERIOD

During a typical study day in your Study Period, how frequently

Never Infrequently Daily Severaltimesaday  Every hour

Were you distracted from
studying by e g Facebook,
email, phone, or text messaging?

Were you interrupted by friends,
family members, or study
partners?

Did you have trouble focusing
on your planned study material for
the day?

Did you fall asleep while
studying?

Study burnout may be characterized by difficulty concentrating, ongoing fatigue or exhaustion, inability to continue studying, or
apathy toward the subject matter.

During your Study Period, did you experience study burnout?

No, | DID NOT EXPERIENCE study burnout
I experienced MINIMAL study burnout [e.g., feeling frustrated / fatigued but still able to study]
I experienced MODERATE study burnout [e.g.. decreased concentration significantly hindering study]

I experienced SIGNIFICANT study burnout [e.g.. unable to study for long time periods, requiring days off
Do not know / No answer
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During your Study Period, did you experience any of the following? Select all that apply; if none apply, leave blank. (Note: this
survey is confidential; please be as forthright as possible)

Major ilness
Major iliness of a significant other or close family member
Death of a close family member

‘Separated from significant other

Divorce

Marriage

Birth / adoption of a child

Other major life event (please specify)

Did any life events, academic issues, or unexpected problems INFLUENCE your Step 1 PREPARATION or PERFORMANCE?
If you experienced any testing site issues, please note the location and incident here.

No

Yes (please explain)

Please share any comments you may have about

-Study environment or quality of your Step 1 studying
-Burnout (.q. how it affected you, how you addressed i, etc.)
-Strategies to maintain wellness during the Study Period
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SECTION 8 OF 9: EXPECTATIONS AND SELF-ASSESSMENT OF PERFORMANCE

What was your approximate Step 1 score goal?

Score goal at the END of your Study
‘Score goal when you BEGAN your Study Period? Period just prior to your exam?

Do not know / No answer

1did NOT have a score goal

A passing score

>195

>200

>205

>210
5215
>220
>225
>230
>235

>240
5245
250
5255
>260
265
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ENTERING TEST DAY (prior to taking your exam), how prepared did you feel for the.

‘Somewhat Neither Prepared
Very Unprepared  Unprepared Nor Unprepared
Knowledge | facts appearing on
Step 12
Multistep clinical reasoning on
Step 12

Time pressure of Step 1?

Step 1 exam overall (general
preparedness)?

IN HINDSIGHT, now that you've taken the exam, how prepared were you for the.

‘Somewhat Neither Prepared
Very Unprepared  Unprepared Nor Unprepared
Knowledge | facts appearing on
Step 12
Multistep clinical reasoning on
Step 12

Time pressure of Step 1?

Step 1 exam overall (general
preparedness)?

AT THIS TIME, how satisfied are you with your Step 1 score?

Very Dissatisfied
‘Somewhat Dissatisfied

Neither Satisfied nor Dissatisfied
‘Somewhat Satisfied

Very Satisfied

‘Somewhat
Prepared

‘Somewhat
Prepared

Very Prepared

Very Prepared
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SECTION 9 OF 9: YOUR ADVICE AND COMMENTS

We hope you take a few moments to answer one or more of the following prompts ~ perfect spelling / grammar is not necessary. Please share your
thoughts ~ they will be incredibly helpful to future U-M medical students sitting for Step 1.

What is the BEST study advice you received and from whom did you receive it?

Did you receive any UNHELPFUL or MISLEADING advice and from whom did you receive it?

What advice would you give to other students preparing for Step 12

Any additional comments regarding USMLE Step 1 preparation and success?

Did you experience any problems taking this survey? How could we improve this survey in the future?

Thank you once again for completing this survey. Please click the "SUBMIT" button below to log your responses and exit the
survey. You will automatically be enrolled in the lottery for the cash prizes.
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MEDICAL SCHOOL

UNIVERSITY OF MICHIGAN

Dear U-M Medical Students,

This confidential survey seeks to understand USMLE Step 1 preparation and study practices at UMMS. This effort will
help develop and expand test preparation advising at UMMS in an evidence-based fashion

Those who complete the survey will be entered in a raffle for:
« Ten $50 cash prizes (regardless of survey response rate)
« Twelve $50 cash prizes if survey response rate exceeds 80%
« Fourteen $50 cash prizes if survey response rate exceeds 90%

Most importantly, your responses will directly help future UMMS students

The survey has 9 brief sections; the median completion time is 20 minutes (based on n=160 M3 respondents in 2014). Your
responses are confidential. The study team statistician will prepare de-identified data sets for review by the other team
members. No name-linked reports will be prepared, and student investigators will never have access to identifiable or score-
linked reports. Your responses will in no way affect your medical school grading. Please be as honest and truthful as possible.

Finally, the survey is optimized for completion on a computer | tablet rather than a smartphone
THANK YOU for your timel

Jesse Burk-Rafel, MRes (M3)

Joseph Linzey (M2)

Joel Purkiss, PhD (Director of Evaluation and Assessment, Principal Investigator)

Sally Santen, MD, PhD (Assistant Dean for Educational Research and Quality Improvement)

This study received IRB exemption [HUM00090072]. If you have questions or encounter technical problems, please contact
Joel Purkiss (purkissj@med.umich.edu)
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SECTION 1 OF 9: TIMING AND INTENSITY OF YOUR STEP 1 STUDY

« Note: "Study Period" refers to the dedicated Step 1 study period following M2 year.

« Terms such as light," "moderate,"” and "intense" study are relative in meaning; please use your own interpretation and
respond accordingly.

« Default choices (e.g., "None" and "0") have been selected at various points in this survey for your convenience — simply
change the selection where needed.

Outside of regular medical school coursework, how much did you study for Step 1 during the following time periods?
And in retrospect, how much study would you recommend for each time period?

How much did you study for Step How much Step 1 study would you
(@ now recommend?
NONE LIGHT MODERATE INTENSE | NONE LIGHT MODERATE INTENSE

M1 Fall Term ® B

M1 Winter Term ® B

Post-M1 Summer ® B

M2 Fall Term ® B

M2 winter break ® B

M2 Winter Term - o o

Jan

M2 Winter Term - o o

Feb.

M2 Winter Term - o o

Mar.

During the following weeks of the STUDY PERIOD, on a typical study day, how many hours per day did you study?

0 12 34 56 78 910 1112 1314 1516 17+
Week 1 ©
Week 2 ©
Week 3 ©
Week 4 ©
Week 5 ©

Week 6 ©
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In retrospect, during the following weeks of the STUDY PERIOD, how many hours per day studying would you recommend?

0 12 34 56 78 910 1142 13414 1516 17+
Week 1 ©
Week 2 ©
Week 3 ©
Week 4 ©
Week 5 ©
Week 6 ©

During your STUDY PERIOD — between the first day you began studying and your Step 1 exam date - how many total days
did you take off from study (i.e. "break days")?

Please provide any comments you have regarding optimizing the timing, frequency, or intensity of Step 1 study.
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SECTION 2 OF 9: USAGE OF STUDY RESOURCES

Please indicate your usage and advice regarding the following common Step 1 study resources. For convenience, the default
response is "NOT used” — please modify this response as needed.

COMMON STEP 1 RESOURCES

1f you used this If you used this resource,
Whalwas your PEAK USAGE of each resource, HOW WHEN SHOULD USE
USEFUL was it? BEGIN?
NOT  LIGHT MODERATE HEAVY
used use use use
First Ald for USMLE . = =
Step 1
USMILE World = = =
Qbank
USMLE Rx Qbank . . .
Kaplan Qbank . . .
Pathoma . . .
Goljan AUDIO = = =
lectures
Rapid Review
Paihology (Goljan . . .
BOOK)
Picmonic . . .
Firecracker . . .
M1M2 lecture notes | = =
for Step 1 study
Step 1 study with . = =
peers (group study)
USMLE Step 1 = = =
Secrets
Lange
Pharmacology . v .
Flashcards
Microcards = = =
Flashcards
Clinical Micro Made . = =

Ridiculously Simple




