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TAGEDPABSTRACT
OBJECTIVE: To create and validate a checklist for high-quality
documentation and pilot a multi-modal, immersive educational
module across multiple institutions. We hypothesized that this
module would improve knowledge, skills, and attitudes in
medical documentation.
METHODS: Module design was grounded in an established
curriculum design framework. We conducted the study across
12 pediatric critical care fellowship programs between September 2017 and January 2018. Workshops were allotted 90
minutes for completion. We utilized a pre-/post- study design
to determine the workshop’s impact. Changes in knowledge
were assessed through pre and post testing. Changes in skills
were evaluated with a validated checklist for inclusion of key
documentation elements. Changes in attitudes were determined through learner self-assessment

RESULTS: 83 of 138 eligible fellows (60%) started the module
and 62 of 83 (75%) completed data sets for analysis. Immediate post-testing demonstrated modest statistically significant
improvement in knowledge, skills, and attitudes. The workshop was easily disseminated and deployed
CONCLUSIONS: This study demonstrates that a multi-modal
educational intervention can lead to improvement in medical
documentation knowledge, skills, and attitudes in a cohort of
PCCM fellows and be easily disseminated for use by other specialties and types of clinicians.
TAGEDPKEYWORDS: communication skills; curriculum development;
medical documentation
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TAGEDPWHAT’S NEW

quality clinical documentation a particularly imperative
skill to be taught, evaluated, and monitored.
While accurate, informative, and timely documentation
is expected of all clinicians, formal training methodologies
in medical documentation are not well established.4,7,8 The
Education in Pediatric Intensive Care (EPIC) Investigators,
in collaboration with colleagues from institutional legal
and risk management departments, created a multimodal
interactive curricular module using didactic, immersive,
and peer-facilitated techniques to improve learners’ knowledge of essential elements for medical documentation. We
hypothesized that pediatric critical care medicine (PCCM)
fellows who participated in this module would demonstrate
improved knowledge, skills, and attitudes/behaviors in documentation of clinically significant events and discussions

A 90-minute workshop using a validated documentation checklist increased pediatric critical care fellow
knowledge, attitudes and skill in documenting unexpected events and family meetings. This workshop is
now available for adaptation to other specialties for
trainee education in this neglected area.

TAGEDPHIGH-QUALITY

DOCUMENTATION IS of critical importance to patient care, multidisciplinary communication,
and financial reimbursement; it also has implications for
individual provider and institutional medico-legal risk.1−5
The 21st Century Cures Act6 gives patients the right to
immediate access to their electronic notes, making highACADEMIC PEDIATRICS
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of unanticipated adverse clinical events, medical errors,
and goals of care. We piloted this module with the intent
of dissemination to other training programs.

TAGEDH1METHODSTAGEDEN
TAGEDH2CURRICULUM DEVELOPMENT AND ASSESSMENTTAGEDEN
Kern’s 6-step framework for curriculum development9,10
was used to guide curriculum design.
TAGEDH2PROBLEM IDENTIFICATIONTAGEDEN
The EPIC Investigators, an experienced group of educators and researchers in PCCM, identified the need for
improved rigor and processes for teaching medical documentation to trainees. A literature search confirmed the
prevalence and impact of poor documentation across specialties and in a wide range of settings.4,8,11-17 The published studies of educational interventions to improve
documentation18−25 have generally been single-center
studies focused on medical students and residents. This
finding demonstrates a gap in current research in terms of
documentation practices for advanced trainees (ie, fellows) and the need for implementation of a multisite intervention to enhance documentation practices.
T ARGETED
AGEDH2T

NEEDS ASSESSMENTTAGEDEN
PCCM Fellowship Program Directors and Risk Management professionals from 9 institutions participated in
iterative exploratory interviews to broadly identify highpriority documentation needs. There was overall consensus that targeted needs for improved documentation
included 4 key clinical events: 1) disclosure of an unanticipated adverse event; 2) disclosure of a medical error; 3)
an “Event Note” for a significant change in clinical status;
and 4) summation of discussions regarding goals of care.

T URRICULAR
AGEDH2C

GOALS AND OBJECTIVESAGEDNTE
Goal: Through an interactive learning module, PCCM
fellows will understand and apply the elements of highquality clinical and medico-legal documentation.

T EARNER
AGEDH2L

FOCUSED OBJECTIVESAGEDNTE
By the conclusion of the curricular module, learners
would: 1) define the elements of high-quality documentation in the medical record, 2) discuss the importance of
quality documentation and 3) demonstrate application of
these skills to note writing of potentially high impact
records, including clinically significant events and discussions of goals of care, unanticipated adverse clinical
events, and medical errors with families/patients.

T OMPONENT
AGEDH2C

DEVELOPMENTAGEDNTE
Module content was developed by experienced pediatric intensivists in collaboration with institutional legal and
risk management colleagues. The module was designed to
enhance knowledge, skills, and attitudes relevant to medical documentation.
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A checklist was designed to standardize the rating of
clinical documentation for the 4 scenarios identified in
the targeted needs assessment. As suggested by Cook
and Downing, validity evidence for the checklist was
obtained in several areas. Content validity was supported
by the incorporation of evidence for best practice in
medical documentation identified in the literature
search,3,4,12,13,27 as well as the input and iterative revisions provided by experienced educators in pediatric critical care medicine and hospital risk management.
Evidence for response process of the checklist was
improved by pilot testing the use of the checklist with 7
experienced physician educators and 10 trainees and collecting feedback for clarification and improvement of the
checklist items as well as ease of completion. Evidence
supporting acceptable internal structure of the instrument
included calculating Cronbach’s alpha and the assessment
of interrater reliability. Cronbach’s alpha was 0.851, total
scores ranged from 6-13. Interrater reliability for the
checklist tool was assessed by calculation of intraclass
correlation coefficient (ICC). The ICC for the total score
was 0.85, 95% confidence interval (0.59, 0.97) using a
2-way random effects model.
Two written vignettes describing unplanned adverse
events and 2 simulated family meeting videos were created by experienced medical educators and critically
reviewed by all members of the study team. All aspects of
the module were tested and revised, as needed, prior to
implementation. All members of the study team approved
the final version of the curriculum before it was distributed. (Appendix A)
T DUCATIONAL
AGEDH2E

STRATEGIESTAGEDEN
Ericsson’s conceptual framework of deliberate practice26 served as the foundation for the educational intervention. The iterative process of learning, application,
feedback, and refinement fits well with the acquisition and
application of best practices in documentation.
The module was designed as an instructor-facilitated
small-group interactive workshop. Required materials
included laptops or paper/pencil for each learner, the
instructor’s guide, and accompanying didactic slides with
videos embedded.
To start the workshop, learners were given a written
clinical vignette of an unplanned adverse event in the
pediatric intensive care unit (PICU) and composed a clinical note as they normally would within the patient’s chart.
The learners then reviewed their notes with peers using
targeted discussion prompts provided by the facilitator.
A facilitator started the didactic session, which outlined
key principles of high-quality documentation. A second
adverse event written vignette was presented for the learners to document and review with peers using the same discussion prompts. A video-recorded simulated family
meeting was then presented. Learners again wrote notes
and reviewed each one with their peers. Further information specific to documenting family meetings was presented and a second video-recorded simulated family
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meeting was shown. Learners again composed a note and
reviewed with their peers to facilitate skill development
and shared insights and reflections in group feedback.
Workshop Agenda shown in Appendix B.
TAGEDH2PILOTINGTAGEDEN
Individual elements of the curriculum module were
piloted with small cohorts of graduating pediatric critical care fellows who did not contribute to the final data.
The didactic teaching and facilitation of the interactive
portions of the module were piloted with advanced
pediatric educators as a workshop at the Association of
Pediatric Program Directors Annual Spring Meeting in
2015.

TAGEDH2DATA ANALYSISTAGEDEN
All data analysis was conducted with SPSS 27.0 (IBM
SPSS Statistics, Armonk, NY). Descriptive statistics
including medians and counts/frequencies were reported
for the variables of interest. One-way ANNOVA and
paired samples t tests were conducted to measure the
effectiveness of the curriculum in knowledge, attitudes,
and skills. Data are mean (SD) unless otherwise indicated.
AGEDH2IT RB

APPROVALTAGEDEN
IRB approval was obtained at Albert Einstein College
of Medicine for both the module development process
and assessment. Additional IRB approvals for each site
were obtained during the assessment phase.

T ECRUITMENTTAGEDEN
AGEDH2R
Study sites were recruited by emails to program directors participating in the EPIC Investigators collaborative
and through discussion during the group’s twice monthly
conference calls. The program directors agreed to participate by running the module during a regularly scheduled
teaching time in their program and complete IRB approval
as required by their institution.
T VALUATIONTAGEDEN
AGEDH2E
The curriculum was distributed to 12 PCCM training
programs in 2017 to 2018, comprising 18% of PCCM
programs at the time of the study. Ninety-minutes
were allotted for completion of the workshop. Knowledge, skills, and attitudes of participants were assessed
pre- and postmodule. Knowledge of best practices in
medical documentation of the 4 selected scenarios was
evaluated through a 4-item multiple-choice test.
(Appendix C) Participant skills were assessed by an
independent evaluator who reviewed and scored all
submitted notes using the 14-item checklist. (Appendix
D) The evaluator (D.B.) was not a member of the
training programs or project development group. The
evaluator was blinded to whether notes were written in
the pre or post module and any information about the
author of the note. Participant attitudes were evaluated
using a 5-point Likert scale to answer 2 questions
regarding perceived importance and self-assessed skill
in medical documentation.
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TAGEDH1RESULTSTAGEDEN
Eighty-three PCCM fellows out of 138 (60%) across
the 12 sites attended the workshop at their site. Sixty-two
(75%) generated complete data sets for analysis. Seven
individuals either did not consent to participate or did not
provide demographic information and data. Fourteen individuals completed the demographics but not all components of the workshop. Demographics of the participants
who did and did not complete the workshop are shown in
Table 1. The majority (63%) of participants reported no
prior medical documentation training. There were no significant differences in any of the measured outcomes
when evaluated by PGY year.
Documentation knowledge improved from preworkshop to postworkshop. Attitudes regarding the importance
of documentation improved significantly as did selfassessment in skill (Figure).
Participant skill in documentation of an unexpected
adverse event increased from a mean premodule note
score of 8.6/14 § 1.3 to 10/14 § 1.5 conditions t(61), -6.6
P < .001. Participant skills in documentation of a family
meeting also improved (premodule note scores 10.4/13 §
1.0); postmodule note scores 10.8/13 § 1.5; conditions t
(61), -3.1 P < .003) (Figure 1).
With regard to the specific elements of documentation highlighted in the checklist, 4 items improved
markedly and reached statistical significance in the
postmodule notes by all participants, (P < .05). These

Table 1. Demographics (n [%] Unless Otherwise Specified)

Mean Age (SD)
Gender
Primary Residency Type

Year of Training

Prior Documentation Training?

Completed the Workshop (n = 62)

Did Not Complete the Workshop (n = 14)

31.9 (§2.5) years
40 (63%) Female
Pediatrics 57 (92%)
Med Peds 4 (5%)
Anesthesia 2 (3%)
PGY-4 16 (26%)
PGY-5 21 (34%)
PGY-6 17 (27%)
PGY-7 8 (13%)

31.7 (§2.4) years
9 (64%) Female
Pediatrics 13 (93%)
No answer 1 (7%)

Yes 23 (37%)
No 39 (63%)

PGY-4 4 (29%)
PGY-5 2 (14%)
PGY-6 4 (29%)
PGY-7 3 (13%)
No answer 1 (7%)
Yes 5 (36%)
No 9 (64%)
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Figure. Knowledge, attitude and skills pre/post workshop (mean §SD) (A) knowledge and attitudes. (B) skills.

were: time frame of the events described (11%−100%
included), participants identified (21%−100%), key
personnel notified and attending physician named
(4%−100%) and inclusion of a follow up plan
(23%−100%). Other items demonstrating significant
improvement were: patient/family notification (31%
−50%) and patient/family response described (0%
−52%). The remainder of the required elements for key
documentation were present at high levels in the baseline notes. These included: patient status prior to event,
sequence of events, lack of inappropriate notations,
lack of Joint Commission “Do Not Use” and nonstandard abbreviations, use of objective language and interpretations based on fact. One item: “justification/
decision making clearly outlined” declined from the
baseline to the final note (61%−53%) (Table 2).

TAGEDH1DISCUSSIONTAGEDEN
In this multicenter single specialty pilot, we were able to
develop and test a curriculum in medical documentation
that can be readily adapted for other clinical specialties to
teach relevant, high impact high quality documentation.

Building upon prior published work on teaching medical
documentation targeted primarily towards medical students
and residents, this curricular module was able to engage
advanced learners and effect improvement in knowledge,
skills, and attitudes.18-29 Given the vitally important role of
medical documentation to provide safe and effective
patient care and the impact of the 21st Century Cures Act
on real-time documentation access, it is imperative that
clinicians have an understanding of documentation best
practices, including who should document, what should be
documented, and when documentation should occur.28 It is
equally essential to have proven effective methods for
teaching effective documentation. Our project has generated an approach that is widely applicable to graduate medical trainees across many disciplines. While our specific
learner population was pediatric critical care medicine
trainees for this study, we have also piloted the workshop
with general pediatricians at a national meeting and found
it easily adaptable to both high acuity inpatient and lowacuity outpatient settings.
The majority (61%) of participants in this study
reported no prior training in medical documentation
despite their combined years of undergraduate and
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Table 2. Learner Performance

Key Documentation Elements
Event/Meeting Description
 Patient clinical status prior to event
 Sequence of events clear
Interventions/Decision Making
 Time frame of interventions (10
minutes, 1 hour, 6 hours post event)
 Participants
 Justification/Decision making clearly
outlined
Notifications
 Patient/ Family
Includes that patient/family verbalized
understanding of events or decisions
(stating notification only does not count)
or provided informed consent
 Patient/Family affect/emotional
response described
 Notification of key physicians/medical
providers including attending
documented by name
 No inappropriate documentation in
medical record, specifically:
○ Statement of risk management/legal
department notification
○ Assignment of blame
Assessment
 Global assessment of patient’s status
post event and/or interventions
 Follow up plan described
Clarity
 Joint Commission “Do Not Use” and
nonstandard abbreviations avoided
 Objective language used throughout
 Interpretations based on fact as documented in note

Unexpected Adverse
Event (Pre) n = 62

Unexpected Adverse
Event (Post) n = 62

Family Meeting
(Pre) n = 62

Family Meeting
(Post) n = 62

P Value*

Note 1
60 (97%)
60 (97%)

Note 2
62 (100%)
62 (100%)

Note 3
58 (94%)
61 (98%)

Note 4
62 (100%)
61 (98%)

P = .5
P = .5

7 (11%)

25 (40%)

13 (21%)

62 (100%)

P < .001

13 (21%)
61 (98%)

48 (77%)
62 (100%)

60 (97%)
62 (100%)

62 (100%)
53 (85%)

P < .001
P < .05

19 (31%)

13 (21%)

44 (71%)

31 (50%)

P < .001

1 (2%)

31 (50%)

32 (52%)

P < .001

2 (4%)

16 (26%)

10 (16%)

62 (100%)

P < .001

61 (98%)

62 (100%)

61 (98%)

62 (100%)

P = .5

57 (92%)

62 (100%)

N/A

N/A

P = .5†

14 (23%)

52 (84%)

61 (98%)

62 (100%)

P < .001

60 (97%)

62 (100%)

62 (100%)

62 (100%)

P = .5

60 (97%)
60 (97%)

62 (100%)
61 (98%)

62 (100%)
61 (98%)

62 (100%)
62 (100%)

P = .5
P = .5

0

*P value measured between baseline (Note 1) and final (Note 4).
†P value measured between baseline (Note 1) and follow up (Note 2).

prefellowship graduate medical education. This is
reflected in our finding that attitudes, knowledge and
skills were not different based on level of training preintervention. As medical education continues to transition to a competency-based model of training,
identifying the skills essential to unsupervised practice
is a foundational task. Effective medical documentation is a skill that spans all specialties and disciplines.
The Association of American Medical Colleges identifies medical documentation as a core Entrustable Professional Activity (EPA) for students to be skilled at
prior to entering residency training.30 Considering the
EPAs for General Pediatrics, 9 of the 17 EPAs explicitly identify medical documentation and part of their
domains as do 3 of the 7 Pediatric Subspecialty Common EPAs.31,32 These examples highlight the central
role that documentation plays in patient care and as a
professional activity. It is incumbent upon training programs to consider effective methods for teaching documentation skills and our workshop offers one approach

that demonstrates effectiveness in enhancing knowledge, skills, and attitudes/behaviors.
The strengths of this study include: its foundation on
the conceptual framework of deliberate practice with a
higher-order educational outcome (ie, demonstration of
learned skill)33; the development of a broadly applicable assessment checklist to assess documentation quality; innovation in its multifaceted educational approach
for teaching and practicing documentation skills; methodologic grounding in the 6-step framework for curriculum design; and its multicenter pilot. The partnership
between PCCM education experts and legal/risk management experts allowed for the module to be
informed by multiple stakeholders with different perspectives on the issue. Finally, the creation of a full
toolkit that is readily disseminated allows other medical educators a mechanism to address a common deficit in training programs.
Our study had design limitations. We did not include a
long-term follow-up component to determine retention
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and endurance of acquired knowledge and skills. All participants were from the same pediatric subspecialty and
findings may not be fully generalizable to other specialties
and subspecialties. We attempted to mitigate this selection
bias by creating a checklist for essential documentation
elements that was informed by the broader literature and
would span other fields. Further, this checklist was
assessed for content and process validity as well as internal consistency. Additionally, we chose to analyze the
first and fourth note because they represent baseline skill
and skill at the end of the module. This decision is susceptible to confounders because we did not alter the order in
which the types of vignettes are presented and therefore
some changes observed might have been a result of the
different clinical situations presented rather than trainee
skill. This could be mitigated by altering the order in
which the vignettes and videos are presented.
Future work should evaluate the efficacy of this
approach in other learner groups and determine impact on
long-term incorporation of documentation skills, while
also determining if such training enhances medical documentation for actual patient care, with a possible impact
on documentation time burden and provider well-being.

TAGEDH1CONCLUSIONTAGEDEN
A multimodal interactive medical documentation curriculum had an impact in improving knowledge, skills,
and attitudes/behaviors in PCCM fellows that may extend
to other clinicians. This curriculum is now available to
other medical educators.
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