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Abstract

Purpese:To.examine the current state of creswer education in undergraduate medical
education"and interperceived readiness providecrosscover.

Method: An electronic survey was distributed to liB6oming interns irsurgery, nternal
medicine, &mily medicine, and @diatrics residencies at a single academic center.
Informationregardingprior crosscover trainingexperience¢onfiderce, and responses to a

sample crossovercasewere obtained
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Results: Survey esponse rate wa8/126 (69.8%), which included both partial and
complete responseBifty-seven interns out of 85 (674 had naformaltraining and 51
(60.0%) had no experience performicgosscover. They reported feelingnprepared to
takecrosscover, with an average score of 1.8 on@obat Likert scale (1=Not at all
confident;5=Extremely confident). Interhad more confidende performingcrosscover
tasksif they had priodirect cros-cover experience 2001) andvere the least confident
in performing initial evaluation and management of urgent issues (Likert scorg = 1.6
Scores on the sample case were correlatddthe amountof prior patient
experienceR=.06). Only 77% of interns indicated they would notify their senior resident in
two urgentsseenariod.hosethat reported higher confidence in knowing when to ask for
help were more likely tappropriately notify their senior (P=.005).
Conclusions:We identifiedgapsin the crosscover training and preparedness of incoming
interns This has important implications for the first day of residency when internstare of
asked to perform cross-coverage, yet feel unprepareddoaial express the greatest
concernsimargent crossover scenariosAddressing this curricular gap is crucial in

assuring saferosscovercare.
Introduction

Crosscover is the practice of caring for hospitalized patients when the primany tea
is absentriom the hospital (1)Theinitiation of Accreditation Council for Graduate
MedicalFEdueationACGME) restricted duty hours hded toincreasegatienthand-overs
and discontinuity of care for hospitalized patients (23)a result the amount ofitne that
physicians spend providinggosscoverhas increasesignificantly. A common example of
crosscover is when interns working overnight (night shift) care for patients adinytéhe
day team.of.their respective specialiesy.general surgery night intenaring for general
surgery daytime pati¢s).

Providingcrosscover encompassesveral unique challenges (E)rst, internsare
not intimately familiar with the patient’s circumstances aftdn havenot participatd in
developmentiof the care plé®econdinternsmustdetermine the urgency of addressing the
concern (i.e. Wenthey can defer an issue to the primary te@nsus the need to see a

patient immediatelyand when to notify their seniospervisind resident Finally, the
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crosscover mindset is such that “quick fixes” may be considered acceptable given a feeling
of lack of ownership for the patie(tt).

Extensive literaturexistsdescribing end of shift handovers (4,5), however, the
training_thatmedicalstudentgeceive about crossover care (i.e. how thaytilize the
handovekisunknown.Our purpose is to describe the current state of @ogsr education
of interns whaare startingesidency at a single academic institutiomm a broad range of
medical'schoolsThe research questions addressed ar

(1)"Do'students receive crosever trainingand if so, what types of trainiryg

(2) Does previousrosscover experiencduring medical schoompactintern

confidence levels?

(3)'Does crossover training and/or experience during medical schemllt in

greaterknowledge?

Methods

Setting/ An anonymous survey was distributeléctronicallyusing Qualtrics (Provo, UT)
to incoming interns in internal medicine (n=44ternalmedicinepreliminary year €.g.
neurology residentspending their first year in internal medicime=8), medicine-pdiatrics
(n=8); pediatrics (n=24)family medicine (n=11), gneralsurgery(n=7), andgeneral
surgery peliminary year(e.g. urology, orthopedic surgemsidentspending their first
year in general surgerg=24)at a singleacademic tertiary care centar2017during

internorientationprior to patient care responsibilities.

Surveyinstrument. Demographic datevere collectedncluding gender, medical school,
and resideney specialtylhe survey inquired abowrosscoveragdrainingand experience
andperceived readiness to perform crosseraggTable 1)

Internswerealsopresented witla ase ofan 18yearold patient hospitalized with a
severadlcerativecolitis flare. Theywere asked to respond to seweasscoverscenarios
and to choose from the following actions: (1) No acti@pHnter order for diagnostic test
or therapy, (3) Evaluate and/or discuss with patient at bedd)deeer to primary team.
Theinterns were also asked if they would notify their senior resident for eawdrigcel he

survey was reviewed prior to distribution by program leadership in surgehaties,
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internalmedicine, &mily medicine, and medicineegiatrics. Usinghis input, the
physician investigators (LH, SH) assigned pointedch resporesranging from+2 for
most appropriate responte-2 points for potential harm. The survisyublished online

as supporting information (Appendix S1).

Definitions. The fourth year of medical school (M@pasdefined as the final year of
medical'schoolSubinternshipwas defined aa M4 rotation where students take on the
responsibilities of an intern in a supervised settingrfikal training”was definedas
lecturebased or simulated paging scenarios anfbfimal training” as observing others
provide erass-coverage or discussion with faculty member or senior residemt. “L
experiencewas defineab providing crosseverage for 15 or less patis and “high
experience” as 16 or more patierRegarding thecase “urgent” scenariosvere definedas
those that could cause potential patient harm if not addressed proatipithersvere

considered “routine”.

Statistical analysesParticipant demographic information and nominal data are reported as
frequeneyLikert scales and test scores are report as means and standard deviations.
Analysesof variance (ANOVA) were used to analyze the mean differendesefos’
confidence levels by prior training received and by level of experience. ANCASAlso

used to'analyze test scores andstdres by prior training received and by level of
experienceRost hoc differences were determined by TuKegmer HSD (globaP=.05).

All analyses‘'were completed using JMP Pro version 13.1.

The study was determined exempt by the University of Michigan Institutional Review
Board (HUM00131005).

Results

Response rate was 88126 (60.86); 78 completed the entire survey and 10
provided partial responsefesponse rasvaried by department (TabB. Interns

represented 39 medical schools across the United States.
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Prior cross-cover training. Eighty-five respondents answered the question on prior cross-
cover training. Of these, 37 (43.%%ported no prioformal or informaltrainingin cross
coverage. Of the 4interns(55.3%)that received trainindg36 (76.6%) hadinformal
teachingby.resident or faculty member, 36 (& pobserved others providing cross-cover,
18 (38.34) had receivea lecturés), and 18 (38.%) participatedn simulatedpaging
exercises:.

Only“33internsout of 85(38.8%) had provided direct crossver on hospitalized
patientdn medical schoglmost frequently during their subternship (N=24, 72.7%)
(Figure Z) Fwenty-nine of the 33 interns reported the extent of their experience; 17
(58.6%) hadlow experience and 12 (41.4%) had high experience.

Intern confidence. Using the 5point Likert scale (1=Not at all prepared,
5=Extremely prepared), the mean sc@r&D) reportedfor overallpreparedness wds8 (+
0.7). Interns+felt least prepared performing initial evaluation and management of
emergent Situationd..6 +0.7). Confidence in global crossver preparedness was greater
for interns with high experienda medical school compared to those with no experience
(P=.001;sTable3).

Sample crosscover caseThemean percent corre¢tSD) on the practice cross-coverage
case wag5:8% (+ 10.3%). While totalscorestended to improve with greater experience,
there wassngignificant difference amongnterns withno prior experience, low
experience, andigh experience (74.0% vs. 76.8% vs. 82.4%, P=.06).

Interns notified the senioesident77% of the timdor urgent crossover issues
There was. no differendgased orprevious trainingegarding appropriate notification of
their senior residenHowever interrs with increased confidena@ knowing when to ask

for help.were more likely to notify their seniappropriatelyP=.01) (Figure 2).

Discussion

This study highlights several gaps in the perceived and expected training of incoming

internsin regard to crossever careFirst, perience in providing crosssverage varies
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broadly,with mostinterns reportingno experiencer formal training Second, incoming
internsreportlow confidencen many areas of cross coverage regardless of previous
training, with thdowest selfreported confidence itine ability to perform initial evalu@an
and management of urgesdenariosThird, interns vary in their threshotd notify a senior
resident about crossover issues

The ‘majoity of internssurveyedeel urprepared to take cross-coyespecially in
urgent scenarios. Possible explanations includentkedical students are ngiven the
opportunity'td managergent scenarioshey areprotected from taking cross-coverage on
sicker patientsor thatthe acuity of the situation leads to greater anxiety and therefore less
confidenceiFhis represents gap in the perceived and expected requirements of graduated
medical'studentdespite being included as antrustable professional activiby the
Association of American Medical Collegés).

The samplerosscover case revealed tratnost a quarter ohterns would not notify
their senior residen@bout urgentlinical scenariosInternsare often the fronline
physiciansifithey do not identify that a patient has an urgent problenmiiydead to
adverse‘outcomds). Rior survey data from both internal medicine program dire¢®rs
andresidentg9), indicates thaknowing when to seek assistangene of the most
important'skillsfor new internsOur data demonstrates that intenith increased
confidence in asking for help are more likely to do so appropriately. Hence, it may be
worthwhile to assesacoming internsselfperception of performing this task to identify
those that'may need additiomaterventionin this area.

This'study has several limitationswas performed at a single academic institution.
Thesurvey was distributed duringternorientation, @ime that can be anxiefyrovoking.
Lastly, the sample casgas not validated based on training levdle strengths of this
study includaepresentation from a broad range of medical scravalsesidency programs
andahigh surveyresponse rate.

In conelusion, the diversity iorosscovertraining, low confidence of trainees, and
difficulty‘in.kknowing when to ask for help when transitioning into the intern role highlight
gaps in preparation for the first day of internship. Based on this dasaggest that
formal crosscover curricula be implemented in medical schaold intern orientatigrwith

a focus on urgent scenarios as well as guidance on when to ask for help. This could be
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performed through incorporation of supervised cross-cover into sub-internships, or
simulated paging curricula where crass/er decision-making skills can be formally
assesse(ll0). Until this isimplementedhere is a need for increased awareness in graduate
medical education about diversity of crassrer preparednef incoming traineeand a

need to assess whether a trainee will seek assistance when needed.
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Figure 1. Medical School Experience of 84 Incoming Interns Providing C8ms&er by
Rotation-Typ& 2017

Abbreviations: M3 = Third year medical student, M4 = Fourth year medical student

4Percentages do not add up to 100% as interns (n=84) could choose more than one item.

P Other = Preliminary year
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Figure 2: Seventy-One Incoming Interns’ Self-Reported Confidg8oere and
Appropriate Notification of Senior Resident about CrGswer Isues (% Correct), 2017

%Oneway"ANOVA test comparing low confidence (Not at all or somewhat confident),

moderate confidence, and high confidence (Very or extremely confident), p=.01
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Table 1: Cross-Cover Survey Instrument Distributed to Incoming Interns, July 2017

Questions Domain

Sample Item

Response Options / Scoring

Medical School

Training

During medical school, did you receive training and/or

education in the care of cross-cover patients?

Yes / No

What type(s) of training and/or education did you receive
during medical school concerning cross-cover patients?
| attended a formal lecture on cross-cover evaluation
and/or management.
I had informal teaching (i.e., faculty member discussed
with me)
| observed others providing cross-coverage
| participated in standardized patient assessments or
paging exercises
| have not had any training/education

Yes / No

Patient Experience

When were you personally responsible for providing cross;

coverage on hospitalized patients?

a. M3 clerkship

b. M4 sub-internship
c. M4 elective

d. Night float rotation
e. | was not personally

responsible

How many patients have you directly provided cross-cover

for during your medical school training?

a. None

b. 1-15 patients

c. 16-30 patients

d. More than 30 patients

Confidence Level
Entering Internship)

How would you rate your level of confidence for the followi
inpatient cross-cover activities?
Triaging cross-cover issues
Performing initial evaluation and managementmiutine
Cross-cover issues
Performing initial evaluation and management of urgen
emergent Cross-cover issues

Communicating with nurses about cross-cover patients

1 = Not at all confident

2 = Somewhat confident
3 = Moderately confident
4 = Very confident

5 = Extremely confident
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Knowing when to ask for help with cross-cover patientg

Self-Reported

Preparedness

How prepared do you feel to take cross-cover as you start

intern year?

1 = Not at all prepared

2 = Somewhat prepared
3 = Moderately prepared
4 = Very prepared

5 = Extremely prepared

Additional Medical

School Training

Would more education and/or practice opportunities with
cress-cover during medical school have helped you feel m

prepared?

Yes / No

AbbreviationsiM3 = Third year medical student, M4 = Fourth year medical student

Table 2: Demographic Data of 88 Incoming Intern Survey Respondents, 2017

Residency program N=88 % (n)
FamilysMedicine 10.2 (9)
General'Surgery 31.9 (28)

Categorical 8.0 (3)
Preliminary 23.9 (21)
Internal Medicine 38.6 (34)
Categorical 34.1 (30)
Preliminary 4.5 (4)
Medicine=Pediatrics 5.7 (5)
Pediatrics 13.6 (12)

Gender N=87
Female 50.6 (44)
Male 49.4 (43)

Table 3 Self-reported Confidenéef 85 Incoming Interns Performing Cross-Cover by Previous

Experience, 2017

Cross-cover task

No experienc8 Low High
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experience experienc® Test
(Mean = SD) (Mean £ SD) (Mean = SD)

Preparation to take cross

1.6+0.7 2.0+0.6 2.3+0.8 .001 High>No
cover (global)
Triage 1.7+0.7 21+04 24 +0.7 <.001 High>No
Initial evaluation.and
management of urgent o 1.6+0.7 1.6+0.7 1.8+1.0 .82 --
emergent issues
Initial evaluatioprand
management of routine 19+0.8 2.3%0.6 2.7+0.7 .001 High>No
issues
Communication'with _
20+0.1 2.4 +0.2 3.0+£0.2 .002 High>No
nurses
Knowing when'to ask for )
21+0.1 24+0.2 3.0+£0.3 .01 High>No

help

& Confidence level assessed using a 5-point Likert scale: 1=Not at all confident to 5 = Extremely
confident.

P Experience.levels: No experience=no prior direct cross-cover care, Low experience=Prior
experience crossing covering for 1-15 patients, and High experience=Prior experience cross
covering for6 patients.

¢ One-way ANOVA test with post-hoc comparisons using Tukey-Kramer HSD (global p=0.05).

4 Tukey-Kramer HSD post-hoc comparisons (global P=0.05).
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Figure 1
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Figure 2
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