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Background  
Electronic health records (EHRs) serve as a critical tool for clinical documentation, yet 
their complexity has raised concerns about readability and usability for healthcare 
providers and patients. Readability scores, such as the Flesch-Kincaid (FK) Grade Level, 
offer a quantitative method to assess documentation clarity. In this study, the authors 
evaluated the impact of an EHR transition on the readability of clinical notes across 
multiple medical specialties. 

Methods  
All clinical notes recorded between 2016 and 2019 at a large healthcare organization were 
evaluated across specialties. The organization transitioned EHR systems during the study 
period, in May 2018. FK Grade Level scores were calculated for each clinical consultation 
note and stratified by specialty and EHR. 

Results  
Across 10 medical specialties, 630,246 clinical notes were evaluated. The median FK 
grade levels from notes composed in the new EHR were similar to those composed in the 
previous EHR (8.228 vs 8.240; p=0.58). The variation in FK grade level as measured by 
standard deviation was lower in the new EHR compared with the old EHR (1.405 vs 1.764; 
p <0.01). 

Conclusions  
Calculation of FK grade level of clinical notes is a feasible method to assess clinical note 
readability. Study results showed that clinical documentation readability may not be 
strongly associated with underlying EHR. Migrating to a new EHR alone should not be 
expected to improve readability of clinical notes. 

INTRODUCTION 

Electronic health records (EHRs) serve as a unifying source 
of data for clinical care, research, administrative work, 
billing, and compliance. Clinical documentation in the EHR 
has become increasingly complex and challenging to read. 
Recognizing this problem, in 2015 the American College 
of Physicians convened their Medical Informatics Commit-
tee to publish a position paper on the goals of electronic 
health record (EHR) generated documentation. The com-
mittee stated, “The primary goal of EHR-generated docu-
mentation should be concise, history-rich notes that reflect 
the information gathered and are used to develop an im-
pression, a diagnostic and/or treatment plan, and recom-

mended follow-up.”1 However, despite efforts to reinvent 
clinical documentation for the modern era, much remains 
unchanged from the time of paper charts.2 Additionally, the 
digitization of health records has created a tension between 
structured data formats, which are more easily interpreted 
by computers, and flexible documentation formats, which 
may increase readability.3 In this way, digital health records 
can be more difficult for a human to read than the pa-
per charts they replaced. Integrating artificial intelligence 
to augment and support clinical documentation processes 
may relieve some of this burden, but this goal has not yet 
been fully achieved.4 The competing priorities of the EHR 
lead to clinical documentation that is extensive and chal-
lenging for human end users to understand, a phenome-

Challener DW, Wen A, Fan JW, Liu H, O’Horo J, Nyman M. Flesch-Kincaid Grade Level
Readability Scores to Evaluate Readability of Clinical Documentation During an
Electronic Health Record Transition. Adv Health Inf Sci Pract. 1(1):VBWY7913.
doi:10.63116/VBWY7913

https://orcid.org/0000-0002-6964-9639
https://doi.org/10.63116/VBWY7913
https://doi.org/10.63116/VBWY7913


non known as “note bloat.”5 In attempting to serve many 
roles, clinical documentation often ends up serving none 
optimally. 

For physicians, the record must document the patient’s 
presenting signs and symptoms along with diagnostic test 
results and clinical reasoning, ultimately leading to a di-
agnosis. For administrators, the clinical record must ad-
equately document the level of patient care provided, to 
allow for appropriate financial reimbursement and compli-
ance. As patient access to EHR portals has become more 
common (and even, in some cases, mandated by legisla-
tion), it has become increasingly important that personal 
medical records become more accessible, comprehensible, 
and portable, so that patients can effectively understand 
and coordinate their healthcare across multiple providers.6 

Metrics for evaluating how well clinical documentation can 
be understood by these stakeholders are lacking. Often, 
note length is used as a surrogate to detect “note bloat,” but 
the limitations of this as a single measure are self-evident. 

An additional method of comprehension evaluation is a 
readability score; these scores evaluate texts to estimate 
the ease with which they can be understood by a reader. 
Readability can be assessed using multiple scales. A popu-
lar scale is the Flesch-Kincaid (FK) grade level, which was 
developed for the United States Armed Forces in the 1970s 
and has been used to judge the readability of many docu-
ments.7,8 The FK grade level is calculated based on and is 
directly proportional to the ratio of total words to total sen-
tences and the ratio of total syllables to total words; the re-
sult is a number indicating the grade level that would be re-
quired for a reader to understand the content. Therefore, a 
document with longer sentences comprised of words with 
more syllables will have a higher grade level score com-
pared with a document with short sentences of monosyl-
labic words. A FK grade level of 8 or below is generally 
considered to be best practice for communication to the 
general public. In medicine, the FK grade level has been 
used to grade patient educational handouts and websites, 
dismissal summaries, questionnaires, and patient consent 
forms.9‑16 However, there has been little research into the 
readability of clinical documentation. 

While not sparking a revolution in concise, easily read-
able, clinical documentation, the EHR can easily facilitate 
evaluation of clinical notes and related quality improve-
ment initiatives. For example, in one study, clinical alerts 
were shown to improve compliance of anesthesia documen-
tation.17 Another study evaluated the “attractiveness” of 
clinical notes in an EHR.18 Additionally, quality of clinical 
documentation was evaluated in one study using a stan-
dardized scale, the Physician Documentation Quality In-
strument (PDQI).19 Previous assessments of note quality 
largely required human adjudication. In this study, we eval-
uated the feasibility and utility of using the FK score as an 
automated tool for assessing clinical documentation qual-
ity and its association with the underlying electronic health 
record (EHR) software. 

METHODS 

All clinical notes recorded between 2016 and 2019 at a large 
healthcare organization were evaluated across specialties. 
In May 2018, the organization transitioned from a highly-
customized, “homegrown” EHR to a widely-used, commer-
cial EHR. Notes were classified as either being created in 
the old or the new EHR. To limit variability, only labeled 
clinical consultation notes were included in the analysis; 
this note type was consistent between the two EHR sys-
tems. A custom model was used to tokenize and perform 
sentence splitting on each input document, yielding num-
ber of sentences and words per document.20 Syllables in 
each word were calculated using a custom Python script 
that splits along vowels with special handling for multi-
vowel syllables.21 FK grade level was calculated7 for every 
clinical note and summarized by author specialty. Summary 
statistics including minimum, maximum, 25th percentile, 
median, and 75th percentile were calculated. A paired T-
test was performed to assess the relationship of each spe-
cialty’s notes before and after the EHR transition. A two-
way analysis of variance (ANOVA) statistical test was 
performed to assess the relationship between author spe-
cialty and timing of authorship with median FK grade level. 
Two additional readability scores were calculated for com-
parison (Gunning Fog Index,22 Dale-Chall readability23) 
and reported in the supplementary materials. 

RESULTS 

A total of 630,246 clinical notes were evaluated across 10 
medical specialties including anesthesiology, cardiology, 
family medicine, gastroenterology, general internal medi-
cine, neurology, obstetrics-gynecology, pediatrics, psychia-
try, and pulmonology (Table 1). The evaluated notes mostly 
came from cardiology (177,256; 28.1%), neurology 
(159,702; 25.3%), and gastroenterology practices (96,448; 
15.3%). Anesthesia had the fewest notes evaluated (1,588; 
0.3%). Note volume was relatively evenly split between the 
old EHR (294,625; 46.7%) and the new EHR (335,621; 
53.2%). 

Overall, general internal medicine consultation notes 
had the highest median FK grade level (8.62) over the four-
year study period. This was followed by the other specialties 
with median FK grade levels varying from 8.55 (psychiatry) 
to 7.72 (family medicine). Several specialties had a decrease 
in median FK grade levels following the EHR transition 
(anesthesiology, obstetrics and gynecology, pediatrics, pul-
monology), though overall readability remained fairly sta-
ble. Figure 1 illustrates the changes in median, 25th, and 
75th percentile FK grade level by specialty over the study 
period stratified by EHR. 

In matched analysis by specialty, notes written in the 
new EHR had FK grade levels that were not statistically dif-
ferent those in the previous EHR (p=0.93). Matched by spe-
cialty, the standard deviation of the FK grade levels of the 
notes significantly decreased from the previous EHR to the 
new EHR (mean difference in standard deviation of 0.29, 
p<0.01). All specialties except family medicine had a de-
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Table 1. Summary of Clinical Note Evaluation.      

Old EHR New EHR 

Specialty Total Notes 
(n = 294625) 

Median 
FK Grade 
Level 

Standard 
Deviation of FK 
Grade Level 

Total Notes 
(n = 335621) 

Median 
FK Grade 
Level 

Standard 
Deviation of FK 
Grade Level 

Anesthesia 465 9.02 1.44 1123 8.24 1.32 

Cardiology 84758 8.20 1.71 92498 8.24 1.54 

Family Medicine 1664 7.07 1.31 6437 7.89 1.50 

Gastroenterology 50918 7.93 1.80 45530 8.18 1.35 

General Internal 
Medicine 

3328 7.66 1.74 13855 8.85 1.26 

Neurology 72875 8.32 1.72 86827 8.41 1.43 

Obstetrics/
Gynecology 

3529 9.09 1.93 12919 7.95 1.47 

Pediatrics 37350 7.82 1.85 37132 7.74 1.34 

Psychiatry 25787 8.52 1.62 20741 8.59 1.46 

Pulmonology 13951 8.53 1.86 18559 8.27 1.41 

FK=Flesch-Kincaid 

Figure 1. Flesch-Kincaid Grade Level of Consultation Notes by Specialty and Electronic Health Record (EHR).              
ANES (Anesthesiology), CVD (Cardiology), FAM (Family Medicine), GI (Gastroenterology), GIM (General Internal Medicine), NEU (Neurology), OBG (Obstetrics and Gynecology), PED 
(Pediatrics), PSY (Psychiatry), PULM (Pulmonology) 

crease in the standard deviation of their FK grade level note 
scores. 

DISCUSSION 

In this study, the readability of notes written by physicians 
performing consultations before and after an EHR transi-
tion were not significantly affected by the underlying EHR 
system. There was similar distribution of FK grade level 
readability scores for clinical notes across specialties on 

both the old and new EHRs. This finding should be reassur-
ing and suggests that physicians will continue to write sim-
ilarly readable notes regardless of the tool used for writing. 

While the FK scores of consultation notes remained sta-
ble during the transition time, the variability of the scores 
decreased overall. This suggests that notes in the new EHR 
were generally more uniform in readability, possibly related 
to new note composition tools, as the new EHR included 
improved templating tools and provided easier access to 
copying components of previously written notes. Both fea-
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tures could have contributed to the decrease in variability 
of FK scores following the EHR transition. 

Some worry that increased use of note templating tools 
worsens the readability of clinical documents.24 Our results 
showed that despite significant use of these features in the 
new EHR, readability scores overall were stable. While the 
stability of results can be considered comforting, a more 
desirable outcome would have been improved readability 
scores with the new EHR. 

There are many potential strategies to improve readabil-
ity of health documentation. Readability may be improved 
by decreasing stringent requirements, particularly for in-
cluding structured data that is readily accessible in other 
areas of the EHR. Documenting vital signs, past medical 
history, medications administered makes it more challeng-
ing for a reader to find key information. Templates should 
be evaluated for readability principles before deployment. 
Adopting formal structures and vocabularies focused on 
describing the rationale behind a patient’s care improves 
note quality and discourages the use of copy and paste.25,

26 Some have proposed allowing physicians to simply an-
notate the record rather than repeatedly documenting the 
same findings.27 

LIMITATIONS 

This study had several limitations. It did not include human 
assessment of FK score readability of clinical documenta-
tion. There is also some missing data in early 2016 due to a 
data platform change. Only clinical notes for consultations 
were considered in this study, which may not have provided 
a complete evaluation of the medical record. Additionally, 
the entire text of the clinical notes was evaluated. Limit-
ing the evaluation to just the non-collapsed sections of the 

notes may have improved readability scores and more accu-
rately assessed the most-read sections of the note. 

CONCLUSIONS 

Results from this study of clinical note readability scores 
pre- and post-EHR transition showed that clinical docu-
mentation readability remained stable and therefore may 
not be strongly associated with underlying EHR. Migrating 
to a new EHR alone should not be expected to improve 
readability of clinical notes. Our study results also sug-
gested that FK grade level or other readability scores may 
be reliably used in the future evaluations of clinical doc-
umentation. The scores can easily be applied in an auto-
mated way across an entire health system’s EHR. These 
evaluations could be used to identify individuals or spe-
cialties whose clinical notes are significantly different than 
others. Further work is needed to clarify the relationship 
between readability and documentation quality. 
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