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ABSTRACT

Objective: To describe the literature exploring the use of electronic health record (EHR) systems to support crea-
tion and use of clinical documentation to guide future research.

Materials and Methods: We searched databases including MEDLINE, Scopus, and CINAHL from inception to
April 20, 2018, for studies applying qualitative or mixed-methods examining EHR use to support creation and
use of clinical documentation. A qualitative synthesis of included studies was undertaken.

Results: Twenty-three studies met the inclusion criteria and were reviewed in detail. We briefly reviewed 9 stud-
ies that did not meet the inclusion criteria but provided recommendations for EHR design. We identified 4 key
themes: purposes of electronic clinical notes, clinicians’ reasoning for note-entry and reading/retrieval, clini-
cians’ strategies for note-entry, and clinicians’ strategies for note-retrieval/reading. Five studies investigated
note purposes and found that although patient care is the primary note purpose, non-clinical purposes have be-
come more common. Clinicians’ reasoning studies (n=3) explored clinicians’ judgement about what to docu-
ment and represented clinicians’ thought process in cognitive pathways. Note-entry studies (n=6) revealed
that what clinicians document is affected by EHR interfaces. Lastly, note-retrieval studies (n=12) found that
“assessment and plan” is the most read note section and what clinicians read is affected by external stimuli,
care/information goals, and what they know about the patient.

Conclusion: Despite the widespread adoption of EHRs, their use to support note-entry and reading/retrieval is
still understudied. Further research is needed to investigate approaches to capture and represent clinicians’ rea-
soning and improve note-entry and retrieval/reading.

Key words: electronic health records, documentation/methods, clinical documentation, cognition

BACKGROUND AND SIGNIFICANCE

Health care providers rely on clinical notes such as progress notes,
visit notes, or discharge summaries to facilitate memory and recall
and enable understanding and coordination of patient care.’ Due to
the longitudinal characteristics of patient records, paper-based notes
tend to become cluttered and fragmented, which facilitates their re-
placement with electronic health records (EHRs).> In the United
States, over 90% of hospitals and over 80% office-based physicians

have adopted a certified EHR.> Like paper-based notes, clinical
notes produced with EHRs frequently contain redundant informa-

*5 and may never be read despite containing relevant

tion and errors,
information for patient care.®

The increased adoption of EHRs has also been associated with
the so-called “physician burnout.”” A recent study found that for ev-
ery hour of patient care, physicians spend up to two hours with elec-

tronic documentation.® Clinical notes play an important role in the

©The Author(s) 2018. Published by Oxford University Press on behalf of the American Medical Informatics Association.

All rights reserved. For permissions, please email: journals.permissions@oup.com

172


https://academic.oup.com/
https://academic.oup.com/

Journal of the American Medical Informatics Association, 2019, Vol. 26, No. 2 173

documentation burden, as they contribute to information overload,
especially in the United States, where notes tend to be significantly
longer than similar documentation in other developed countries.” In
addition, EHRs facilitate duplication of data from one location to
another, known as “copy-and-paste,” which has contributed to the
proliferation of bloated notes that prevent clinicians from having a
“big picture” of their patients’ problems.!® As pointed out by
Weed'! in 1968, effective patient records must provide documenta-
tion of what clinicians are thinking about the patients and their
problems; however, several decades later, we still lack an under-
standing of the concepts and relationships of clinical reasoning.'”
Some researchers have called for a fundamental redesign of elec-
tronic clinical notes to increase clinicians’ situational awareness,"> de-
fined as “the perception of the elements in the environment within a
volume of time and space, and the comprehension of their meaning to
provide a basis for action.”'* Such a redesign will have to consider the
cognitive aspects of creation and use of clinical documentation, which
requires an understanding of how EHRs are currently being used to
support clinical reasoning and documentation.

Several studies have explored clinicians’ perceptions and strate-
gies related to adoption and use of EHRs to support creation and
use of clinical documentation, and some of these studies have been
assessed by recent systematic reviews. However, previous reviews
have focused on specific processes such as handoffs,' ™7 on specific
types of notes such as discharge summaries,'® or on the effect of
copy-and-paste.'” In addition to their narrow scope, none of these
reviews has assessed how EHRs are used to support clinicians’ inter-
pretation of their clinical cases and strategies adopted to document
their interpretation in clinical notes. A better understanding of these
factors is necessary to guide researchers to create more effective
EHR systems that can facilitate creation and use of clinical docu-
mentation, improve clinicians’ situational awareness, and decrease
the documentation burden.

OBJECTIVE

The objective of this systematic review is to describe the literature
exploring the use of EHRs to support creation and use of clinical
documentation in order to guide future research.

METHODS

We used PRISMA standards to elaborate, conduct, and report this
systematic review,”” and have registered the study protocol in an in-
ternational database of systematic reviews®' under protocol #
CRD42018094744.

Data sources and search strategy

We developed a strategy to search MEDLINE, CINAHL, and Sco-
pus from their inception to April 20, 2018. We did not specify an
initial search date to allow the broadest sample possible. Articles in
any language were considered. We consulted an experienced re-
search librarian to iteratively develop the search strategy for each
database. Keywords and subject headings included terms for types
of clinical notes, documentation processes, and EHR-related terms.
Examples include medical history taking/methods, visit note, prog-
ress note, note entry, reading, EHRs, and electronic medical records.
The complete search strategy for each database can be found in the
Supplementary Material. We also identified potential studies from
the reference lists of included articles.

Study selection

We defined electronic clinical documentation as any clinical note
such as admission, history and physical, progress, discharge, visit,
summary, or handoff/signout notes created or accessed by a clinician
using an EHR system. We used a broad definition for clinicians that
included attending physicians, medical residents or interns, physi-
cian assistants, nurse practitioners, and nurses. Although the notes
included have varying uses, we did not choose studies of a specific
type of note or population to allow coverage of EHR use across a
large spectrum of note types and users. Study selection was done in
2 phases. The first phase included original research studies applying
qualitative or mixed-methods examining electronic clinical docu-
mentation as previously defined. Studies applying only quantitative
methods were excluded because this review aimed at understanding
how EHRs are used to support creation and use of clinical documen-
tation and not the frequency or other quantitative assessments of
EHR use. As we focused on EHR use, we excluded studies assessing
only paper-based notes. We also excluded studies assessing patients’
perceptions of their clinicians’ notes because we considered them to
be an indirect and potentially misleading interpretation of clinicians’
perspectives.

The second phase included studies that did not meet the inclu-
sion criteria above but provided recommendations to inform the de-
velopment and design of EHR functionality to support creation and
use of clinical documentation. A brief sub-analysis of these studies
was performed to extract recommendations relevant for developing
EHR functionality to support note creation and use.

The 2 authors independently reviewed the title and abstract of
all retrieved citations and then reviewed the full text of potentially
relevant citations to select the final list of studies for inclusion in the
review. Conflicts were resolved by consensus with studies reassessed
as needed.

Data extraction and bias assessment

Using an iteratively designed structured form, 1 of the authors
(TKC) abstracted information about the following: study design,
data collection method, location, clinical setting (hospital or ambu-
latory), study setting (clinical or simulated), sample size, and a de-
scriptive summary of findings. The second author (JJC) was
consulted for parallel data extraction as needed, and conflicts were
resolved via consensus. Due to the subjective nature of qualitative
research, we conducted a critical analysis of included studies using
the Critical Appraisal Skills Program (CASP) checklist.”> We specifi-
cally assessed whether the data collection method(s) used was ade-
quate for analyzing the outcome(s) reported by the included studies,
and we assessed the studies for the use of methodological triangula-
tion as previously recommended.”?

Data synthesis

The 2 authors conducted a qualitative synthesis in which studies
were read and re-read iteratively to identify key recurring themes
emerging from the studies’ outcomes (eg, studies assessing use of
templates for note-entry were classified as “clinicians’ strategies for
note-entry”). The key themes were used to classify the studies and
integrate their findings into descriptive summaries. This approach
has been used in systematic reviews of qualitative research in other

2425 a5 well as in informatics.>® The qualitative

health care domains,
nature of methods and outcomes of included studies prevented syn-

thesis using meta-analysis.
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Figure 1. Trial flow diagram.

RESULTS

The search strategies identified 1267 potentially eligible articles.
Database searches yielded 1260 studies with 7 additional studies
added from reference review. Of these 1267 articles, 128 were se-
lected for full-text review (raw inter-rater agreement 93%; kappa
0.6). Twenty-three of these met the inclusion criteria (raw agree-
ment 91%; kappa 0.8) and were reviewed in detail (see Figure 1). In-
cluded studies were conducted in the United States (n=20),
Australia (n=2), and Canada (n=1), in hospital (n=12), ambula-
tory (n=10), and mixed (n= 1) settings. The most common types of
notes explored were visit notes (n=38) and discharge summaries
(n=4). Four key themes were identified and are described in detail
below. Table 1 summarizes the studies reviewed in detail.

Our bias assessment revealed 7 studies that did not use more
than 1 method of data collection.?”~3* All articles were included, as
they provided valuable insights to inform the use of EHRs to sup-
port creation and use of clinical documentation. Table 2 summarizes
the bias assessment of studies reviewed in detailed.

Nine studies that did not meet the inclusion criteria but provided
relevant information to improve EHR design were included in a sub-
analysis and were briefly reviewed (see Table 3).

Purposes of electronic clinical notes

Five studies explored EHR use to support specific note purposes
mostly through semi-structured interviews and focus groups. Four
studies explored the purposes of notes created in ambulatory set-
27,28,34,35 All ambulatory-based

tings and 1 in hospital settings.”’

studies reported supporting recall and memory for clinical care as
the primary driver for creating clinical notes. Two studies”®3*
reported visit note purposes that provide little or no support for di-
rect patient care including billing, legal, quality improvement and
compliance, research, and education. Combined, these studies de-
scribe interviews with over 60 primary care providers who fre-
quently reported frustration with the need to use visit notes for non-
clinical purposes, which contributes to information overload. One
study?” explored the purposes of signout notes created during inpa-
tient handoffs by qualitatively assessing note content. Signout notes
are primarily created to support patient care and care team coordi-

nation.

Clinicians’ reasoning for note-entry and reading/
retrieval

We found only 3 studies that directly assessed how clinicians inter-
pret clinical cases and/or document their reasoning in the EHR. All
studies assessed visit notes in a simulated ambulatory setting.

1.*7 interviewed 38 allied health professionals following

Tuepker et a
review of a visit note of a post-traumatic stress disorder (PTSD) pa-
tient. They found that providers tend to decide when to include sen-
sitive information in their patients’ notes. Information deemed to
present a risk to a patient’s access to care is frequently left out of the
record (eg, sexuality or non-military trauma). Farri et al.>® used a
think-aloud (TA) protocol to observe 6 primary care physicians
reviewing multiple clinical cases using a prototype EHR, and devel-
oped a cognitive pathway describing how clinicians perform note-

reading/retrieval to formulate their assessment and plan (A/P). The
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pathway is divided into 5 steps: (1) clinicians start by reviewing pre-
senting complaints/symptoms to generate disease hypotheses; (2)
this is followed by a review of previous diagnoses and medical/fam-
ily history to support initial hypotheses; (3) clinicians then review
previous treatments to (4) determine the correlation between past
and present complaints; and (5) create a mental model summarizing
the clinical case narrowing the range of diagnoses and interventions.
In a follow-up study,®® Farri and colleagues used similar methods to
verify whether exposure to time constraints impact clinicians’
thought process. They observed a difference in initial steps of clini-
cians’ reasoning between untimed and timed scenarios. In the
untimed simulations, clinicians focused on (1) determining time on-
set and duration of current problems, and on (2) treatment length of
time; whereas in the timed simulations, clinicians (1) synthesized
test results to determine the progress of patient problems and (2)
searched for links between test results and treatment effectiveness.
After these initial steps, clinicians in both scenarios followed a simi-
lar path (3) establishing possible connections between problems and
prescribed treatment, and (4) reassessed treatment effectiveness.

Clinicians’ strategies for note-entry
We found 6 studies that assessed note-entry strategies. Three studies
were conducted in hospital settings,>”**** 2 in ambulatory set-
tings,"** and 1 in mixed settings.*! Intensive care unit (ICU) physi-
cians tend to create progress notes based on data gathered from
group discussions during medical rounds and patients’ previous
notes.>® Two studies assessing use of templates for note-entry found
different physicians’ perspectives. While ICU physicians tend to
avoid the use of templates for progress notes,”® internal medicine
physicians ubiquitously used templates for history and physical
(H&P) notes, progress notes, and discharge summaries with several
different template styles.*

One study assessed the most common sequence of note sections
*0 H&P notes more frequently started with A/P
(9/32, 28%), followed by 4 different completion patterns; progress
notes more frequently started with either A/P (40/73, 55%) or the
subjective (33/73, 45%) section, followed by 5 different completion
patterns; and all discharge summaries observed started with either
hospital course by problem (22/38, 59%) or discharge diagnosis
(16/38, 42%), followed by Sdifferent completion patterns.

Three studies explored what clinicians communicate in their clin-

used by clinicians.

ical notes. Patel et al.>* compared handwritten visit notes with EHR
notes in an endocrinology clinic and found that EHR notes contain
significantly more information about chief complaints and signifi-
cantly less information about review of systems. Robelia et al.>! sur-
veyed 474 primary care providers and found that information more
frequently reported in the discharge summaries received from hospi-
tals include list of diagnoses (64%), followed by narrative summary
(56%), and treatment provided (42%). Medication list with changes
was the most important information for 94% of respondents; how-
ever, only 40% of them find this information in their discharge sum-
maries. Cao et al.*! used a database search algorithm to assess the
content of 383 500 notes including discharge summaries, signout
notes, and outpatient notes and found that less than 1% of these
notes communicate medical errors.

Clinicians’ strategies for note-retrieval/reading

Twelve studies assessed note-retrieval/reading strategies, 9 in hospi-

32,33,40,42-47

tal settings and 3 in ambulatory settings.’****’ Most

studies involved observations of clinicians performing note-retrieval/

reading in preparation for clinical tasks such as patient admission or

pre-visit summary review. These studies reported 4 main outcomes:

323080424799 yote/patient  records  content

d 33,40,44-47

navigation patterns,

. 43:44,:47,48 32,42,47
>

rea time reading, and stimuli to rea
Horsky and Ramelson*’ combined multiple methods to describe the
sequence of information retrieved by primary care physicians in
preparation for a visit, and analyzed their EHR navigation patterns.
The retrieval/reading process is conducted in 3 stages: (1) clinicians
review last visit’s A/P; (2) they look for changes since last visit on
clinical notes, discharge summaries, and test results; and (3) they
search for information about the patient’s current state reviewing vi-
tals and labs. Brown et al.*” observed 10 hospitalists in a simulated
hospital environment to analyze what they read and ignore, and
found that when clinicians are reviewing progress notes, they fre-
quently skim through the note or ignore some sections other than A/
P. They also found that 67% of the reading time was dedicated to
the A/P section, followed by labs (8%) and medications (7%).
Length of time reading a note section is not associated with the
volume of data on that section.

Some studies reported that both the navigation pattern and the
content read by clinicians seem to be affected by the stimuli to read.
Rizvi et al.** observed 12 physicians performing note-retrieval/
reading at a large academic medical center and found that the se-
quence of note sections read is related to the stimulus or task to be
performed. For example, when writing a second note, clinicians fre-
quently start by reading the previous note from A/P, whereas when
prepping for rounds, they start from the subjective section. Wright

etal.*®

used an eye-tracker device to observe 20 ICU physicians and
nurses performing chart review and found that what they read
depends on specific goals and on what they already know about the
patient. For example, when their goal is to review the status of a
known patient, what to read depends on factors such as patient sta-

bility, familiarity with the patient, and planned interventions.

Recommendations for EHR design to support clinical
note-entry and reading/retrieval

Nine studies that did not meet the inclusion criteria but provided rel-
evant information about EHR design were briefly reviewed. %7
These studies provide information relevant for both developing
EHR functionality and relevant information that should be captured
by such functionality. Miles*® described a paper-based progress note
that uses a set of non-standardized visual symbols. Although non-
standard, the symbols proposed can be used for representing clini-
cians’ reasoning and would be useful for designing future clinical
documentation systems that can capture what clinicians are think-
ing. For example, the use of a blank triangle indicates that a treat-
ment change is being considered by the attending provider, and a
black triangle indicates that the practitioner disagrees with current

.51 interviewed over 500 ICU resi-

treatment. Mukhopadhyay et a
dents and nurses following a patient handoff and identified that the
most relevant information for donor (ie, the provider handing a pa-
tient over) nurses was the complexity of the cases, while donor resi-
dents were more concerned about the overall management plans.
On the recipient side, nurses found past medical history including al-
lergies the most useful information, and doctors found the manage-

ment plan over the next 48 hours most useful.

DISCUSSION

In the present systematic review, we investigated the literature
exploring how EHRs are being used to support creation and use
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Table 4. Key findings and implications for future research

Key theme

Finding

Suggestion for future research

Note purposes

Clinicians’ reasoning

Note-entry strategies

Note-retrieval/reading strategies

Clinical care is the primary purpose for creating
clinical notes in both ambulatory and hospital
settings®®>’

Non-clinical purposes are common and a source of

frustration*

Clinicians tend to judge the clinical relevance of in-
formation they communicate in their clinical notes>”
Clinicians’ thought process for note-retrieval/read-
ing can be represented in cognitive pathways>®
Cognitive pathways are affected by time
restrictions®”

The use of templates varies within and between
physicians and across specialties>**

What clinicians communicate can be affected by the
data entry structure of EHR systems>”

Discharge summaries frequently miss information
considered to be relevant for follow-up care®!
What content and in what order clinicians read are
factors influenced by external stimuli, care goals,
and what they already know about the
patient?340:45

A/P is the first and most read section of both ambu-

Investigate the impact of billing and other adminis-
trative requirements on note-entry and develop solu-
tions to alleviate the documentation burden
Investigate how billing and other compliance
requirements (eg quality improvement, accredita-
tion) contribute to non-clinical note purposes
Investigate what information clinicians find relevant
to communicate (or not) and why

Investigate how EHRs could capture and represent
what clinicians are thinking about the patients and
their problems, and the impact of such a representa-
tion on clinicians’ situational awareness

Investigate how EHRs can seamlessly support note-
entry without forcing specific content to be added or
removed

Investigate information needs of clinicians and de-
velop solutions to capture data needed to create
more informative notes

Investigate how EHRs can seamlessly support note-
retrieval/reading with stimulus- or goal-based user
interfaces that allow a holistic view of the patient
and flexible navigation across different parts of the
record

latory and hospital notes>**7+*8

Abbreviations: EHR: electronic health records; A/P: assessment and plan.

of clinical documentation. The 4 key themes identified include
EHR use to support specific note purposes, how clinicians inter-
pret their clinical cases and document their interpretation, and
common strategies for note-entry and retrieval/reading. Table 4
lists the key findings. In summary, although it seems obvious
that clinical notes are primarily created to support patient care,
billing and other administrative drivers have become more com-
mon and are a source of frustration among clinicians.** Studies
assessing clinicians’ interpretation of clinical cases were less com-
mon and have mostly focused on understanding how clinicians
synthesize data from the EHR to formulate their assessment and
plan.?® Such a thought process seems to be affected by time con-
straints common to fast-paced clinical settings.>® The use of tem-

3840 and what clinicians

plates for note-entry varies substantially,
communicate in their clinical notes can be influenced by the
structured nature of EHRs.>” What clinicians read can be influ-
enced by external stimuli, care/information goals, and familiarity
with the patient.’>*%** Lastly, A/P seems to be the most relevant
and most read note section in both ambulatory (eg, visit notes)
and hospital (eg, progress notes) notes.

Our sub-analysis of studies that provided recommendations
for EHR design revealed that visual cues that include use of sym-
bols, colors, and syntaxes to represent note content are fre-
quently recommended as optimal tools to facilitate clinicians’
interpretation of clinical notes. Although some recommendations
were derived from assessments of paper-based records, they ad-
dress an important aspect of creation and use of clinical docu-
mentation, which is the representation of what clinicians are
thinking.’® In addition, some studies recommended optimal con-
tent and presentation format of specific types of clinical notes

5

such as patient summaries,’> signout notes,”” and progress

notes,’” which are of paramount importance for developing
more effective clinical documentation tools.

Strengths and limitations

As with all reviews, our findings are limited by the quantity, quality,
and research focus of published work. Since EHR interfaces and
functionality for note-entry and retrieval/reading evolve, our conclu-
sions may also be limited by publication date, as the findings and
recommendations extracted from the studies reviewed may not
stand the test of time. Although we identified 33 original research
studies that assessed clinical documentation processes, only 23
assessed how EHRs are being used to support creation and use of
clinical documentation, and the distribution of these studies across
the key themes identified was disproportional. While 12 studies
assessed note-retrieval/reading strategies, only 3 studies assessed
EHR use to support clinicians’ reasoning. Likely due to the often vo-
luminous and rich collection of qualitative data, most studies apply-
ing qualitative methods such as TA protocols, interviews, and
observations had moderate to small sample sizes—except for studies
applying focus groups or descriptive surveys—and were often con-
ducted in simulated environments, which compromises their gener-
alizability. Although the subjective nature of qualitative methods
may hamper the generalizability of our findings, the key themes
identified allowed detailed descriptions of EHR use to support crea-
tion and use of clinical documentation as reflected in studies previ-
ously published.

Strengths of our systematic review include a rigorous search
strategy of multiple databases from their inception conducted in
conjunction with an expert research librarian, duplicate review at all
stages of inclusion with acceptable agreement, prospective
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registration of the review in an international database of systematic
reviews, and involvement of experts in the field.

Integration with prior work
The increasing adoption of EHR systems has contributed to the re-
use of clinical documents for purposes other than patient care.>*®
The need to reuse data from clinical notes coupled with an increas-
ing complexity of billing requirements has contributed not only to
the proliferation of bloated notes, but also to physician burnout and
frustration.” The studies included in the present review confirm
these findings, as they revealed clinicians’ frustration with the fact
that most note purposes provide little or no contribution to direct
patient care. The complexity and documentation burden imposed by
billing and other medicolegal requirements has been so intense that
in a recent national survey of U.S. pediatricians, over two-thirds of
respondents indicated the necessity of including billing/coding in the
medical curriculum.””

Previous systematic reviews assessing the methodological nature,
and effectiveness of electronic tools and interventions to support pa-
tient handoffs,>~”

and lack of appropriate outcomes of the studies reviewed. The stud-

shared concerns about weak research designs

ies included in the present review suffer from similar limitations.
One-third of the studies included did not attempt to use multiple
data collection methods, and we found no study exploring how
EHRs are used to capture and represent what clinicians are thinking
about the patients and their problems. A formal representation of
concepts and relationships that can be used by EHRs to communi-
cate clinicians’ reasoning has the potential not only to develop more
effective clinical documentation systems,'>'? but to decrease the
overzealous alerts and reminders frequently ignored by clinicians.®
Clinical notes are a natural source of information about a patient’s
“situation,” as they contain clinicians’ assessment of the clinical
case and their plan for future interventions, and could be used to for-
mally represent how symptoms, findings, plans, problems, therapies,
and goals relate to each other.'* Investigations of how EHRs can be
used to capture and represent clinicians’ reasoning are needed for
developing more effective clinical documentation systems that can
represent information about the patient and the situation that clini-
cians know but is not being captured by the EHR, and therefore can-
not be communicated to other clinicians.

Implications for future research and EHR design

Clinical notes are often used for multiple purposes, which worsens
the documentation burden.”* Decreasing such a burden will de-
mand a combination of more effective EHR systems to support
note-entry and a decreased complexity—or increased automation—
of billing and other medicolegal requirements. To facilitate data col-
lection, functionality for data entry must take advantage of the digi-
tal infrastructure available today and demand less typing. Some
researchers have proposed the use of conversational speech recogni-
tion (CSR) technology as a potential solution.®' Such an approach
seems to be closer to fruition with some CSR solutions achieving hu-
man parity in regard to transcription error rate.®* However, simply
capturing and transcribing the conversation between clinician and
patient may not suffice. As demonstrated by our findings, clinicians’
may make conscious decisions about what information to communi-
cate in their notes. Future research should focus on understanding
what information clinicians document (or not) in their clinical notes
and what information they do not communicate verbally to the pa-
tient but document in their clinical notes (eg, sensitive data such as a

suspected but not confirmed tumor), so that the application of CSR
could be properly adapted to handle such situations.

We found that the use of templates for note-entry is not univer-
sally accepted and varies substantially, indicating that an under-
standing of their impact and effectiveness is suboptimal. We also
found that the structured nature of EHR interfaces seems to influ-
ence the content of clinical notes, which creates a “tension” between
the need for the narrative and richer data preferred by clinicians and
the need for collecting structured data for secondary uses imposed
by the EHRs.%?

Further research is needed to develop clinical documentation sys-
tems to support note-entry that captures clinicians’ reasoning and
note-retrieval/reading interfaces guided by stimulus or information-
seeking goals to allow a holistic view of the patient and more flexi-
ble navigation across different parts of the record.

CONCLUSIONS

Despite the widespread adoption of EHRs, their use to support
note-entry and reading/retrieval is still understudied. Available evi-
dence confirms their potential to improve creation and use of clini-
cal documentation and to increase clinicians’ situational awareness,
but further research is needed to investigate approaches to capture
and represent clinicians’ reasoning and improve note-entry and re-
trieval/reading with more effective electronic clinical systems.
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