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An oro-antral communication (OAC) is an unnatural opening between the oral cavity and 
maxillary sinus. When it fails to close spontaneously, it remains patent and is epithelialized 
to develop into an oro-antral fistula. These complications occur most commonly during 
extraction of upper molar and premolar teeth (48%).
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Accurately measuring the readability of medical texts 
is the first step toward making them more accessible.



The Gap in Medical Readability Research



1. Past work mainly focuses on general domains (Wikipedia, news, books).
Datasets Data Sources Medical Domain?

MTDE (De Clercq and Hoste, 2016) Wikipedia, BNC, Dutch Parallel Corpus, SoNaR N/A

S1131 (Štajner et al., 2017) Wikipedia, Newsela N/A

CompDS (Brunato et al., 2018) Italian UD TreeBank, WSJ from Penn Treebank N/A

CEFR-SP (Arase et al., 2022) Wikipedia, Newsela N/A

ReadME++ (Naous et al., 2023) 112 sources in 5 languages 80 sentences

The Gap in Medical Readability Research



2. Existing sentence-level readability metrics work poorly in medical domain.

• Traditional metrics: FKGL, ARI, SMOG

• LM-based metrics: RSRS (Martinc et al. 2021)

•                   Pearson correlation with human judgements.0.4 − 0.65
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1. A new Medical Readability Measurement dataset.

• In-house human ratings for 4,520 sentences.

• Fine-grained complex span annotations.

• Covered 15 complex-simple parallel medical resources.
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1. A new Medical Readability Measurement dataset.

• In-house human ratings for 4,520 sentences.

• Fine-grained complex span annotations.

• Covered 15 complex-simple parallel medical resources.

2. State-of-the-art sentence readability metrics in medical domain.
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Our Dataset Covers 15 Medical Resources

Widely used datasets in medical text simplification

• Online reference: medical Wiki, Merek Manual

• Systematic review: Cochrane

• Research papers from venues like PNAS, NIHR, PLOS, covering 12 sub-fields



Our Dataset Covers 15 Medical Resources

Widely used datasets in medical text simplification

• Online reference: medical Wiki, Merek Manual

• Systematic review: Cochrane

• Research papers from venues like PNAS, NIHR, PLOS, covering 12 sub-fields

4,520 Sentences from parallel complex-simple article pairs

• Complex: abstract from original articles.

• Simple: editor-written popular science section.
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Readability Ratings are Annotated Using “Rate-and-Rank”
Rank and Rate Sentences on Readability Signed in as 

Sign out

Batch ID: 

3 Jean Valjean remained silent, motionless, with his back towards the door, seated on the chair from which he had not stirred, and holding his breath in
the dark.

+ Context

These bead-like structures are called nucleosomes, and interactions between histones in different nucleosomes can link one nucleosome to another,
to package the DNA into a very condensed form.

+ Context

In a sketch or outline drawing, lines drawn often follow the contour of the subject, creating depth by looking like shadows cast from a light in the
artist's position.

+ Context

The long-term functional outcomes of early administration of RDI of amino acids and the use of SMOFlipid, including neurodevelopment, body
composition and metabolic health, should be evaluated.

+ Context

All these initiatives take hold as they do, from lead pipes being removed from schools and homes, to new factories being built in communities with a
resurgence of American manufacturing.

+ Context

The illumination of the subject is also a key element in creating an artistic piece, and the interplay of light and shadow is a valuable method in the
artist's toolbox.

Score Description and Examples

1 Can understand very short, simple texts a single phrase at a time, picking up familiar names, words and basic phrases and rereading as required.
Example: For breakfast, I had a pancake and drank a glass of milk.
Example: Well, I'm going to pick up Luz from school.

2 Can understand short, simple texts containing the highest frequency vocabulary, including a proportion of shared international vocabulary items.
Can understand short, simple texts on familiar matters of a concrete type which consist of high frequency everyday or job-related language.
Example: A man is reading the paper as he talks with someone on the phone.
Example: The majority of car trips in the world today are less than five miles.

3 Can read straightforward factual texts on subjects related to his/her field and interest with a satisfactory level of comprehension.
Example: Every attempt should be made to keep all teammates as closely matched as possible, especially in the sports where strength, speed and
size are factors.

4 Can read with a large degree of independence, adapting style and speed of reading to different texts and purposes, and using appropriate
reference sources selectively. Has a broad active reading vocabulary, but may experience some difficulty with low-frequency idioms.
Example: Long-term autoimmunity and variants' interactions are huge questions too.
Example: Our aim is to investigate how predictive processing can aid learning of more effective control policies.

5 Can understand in detail lengthy, complex texts, whether or not they relate to his/her own area of speciality, provided he/she can reread difficult
sections.
Example: A being who could have hovered over Paris that night with the wing of the bat or the owl would have had beneath his eyes a gloomy
spectacles.
Example: There is the Titanism of the Celt, his passionate, turbulent, indomitable reaction against the despotism of fact; and of whom does it
remind us so much as of Byron?

6 Can understand a wide range of long and complex texts, appreciating subtle distinctions of style and implicit as well as explicit meaning. Can
understand and interpret critically virtually all forms of the written language including abstract, structurally complex, or highly colloquial literary and
non-literary writings.
Example: Therefore, he had a repeat colonoscopy on 11-06 which showed expected mucosal signs of moderate ulcerative colitis, no polyps, w/ 8
mm ulcer at junction of distal descending colon and sigmoid colon.

Submit and Continue

3

3-

3+

Step 1: Drag each box to rank sentences.

Step 2: Rate each one from 1-6 based on CEFR scale (Arase et al. 2022, Brunato et al. 2018, etc.).



More reliable compared to rating each sentence individually.
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Medical - Google Hard

Medical - Google Easy

Abbreviations

General Complex Words

Fine-grained Complex Span Annotations

Multi-sense Terms

All jargon and complex terms are NOT equally difficult.



Different BioMedical Data Sources Vary Significantly



Different BioMedical Data Sources Vary Significantly

The simple texts from PNAS are harder than the complex side from medical Wikipedia.



Different BioMedical Data Sources Vary Significantly

Lay readers may not interested in some domains. 



Different BioMedical Data Sources Vary Significantly



Different BioMedical Data Sources Vary Significantly

Concatenating ALL data to train medical simplification models? 

We should be more cautious about data selection!









Visual Aids Ease the Understanding of Jargon

About featured snippets •

Dementia is the loss of cognitive functioning — thinking1
remembering1 and reasoning — to such an extent that it
inte8eres with a person's dail< life and activities. Some people
with dementia cannot control their emotions4 and their
personalities ma5 change. Dec 84 2022

What Is Dementia? Symptoms, Types, and Diagnosis

National Institute on Aging (.gov)
https://www.nia.nih.gov › alzheimers-and-dementia › wh...

Feedback

1 2 3 4 5 6 7 8 9 10 Next

People also ask

What is the life expectanc5 of a person with dementia?

What is the behavior of a person with dementia?

What is the Brst stage of dementia?

What is the best thing to help dementia?

Feedback

Things to know

Warning signs
What are the 10 warning signs of dementia

Main cause
What is the main cause of dementia?

Stages
What are the stages of dementia

Most common age
What age is dementia most common

6 more

Feedback

What is Dementia? Symptoms, Causes &
Treatment

Alzheimer's Association
https://www.alz.org › alzheimers-dementia › what-is-dem...

Dementia is a general term for loss of memory, language, problem-solving
and other thinking abilities that are severe enough to interfere with daily life.
Types of Dementia · Alzheimer's disease · Vascular Dementia · Mixed
Dementia

Dementia - Symptoms and causes

Mayo Clinic
https://www.mayoclinic.org › dementia › syc-20352013

Causes. Dementia is caused by damage to or loss of nerve cells and their connections in the
brain. The symptoms depend on the area of the brain that's damaged.

Dementia

World Health Organization (WHO)
https://www.who.int › news-room › fact-sheets › detail

Mar 15, 2023 — Dementia is currently the seventh leading cause of death and one of the major
causes of disability and dependency among older people globally.

Dementia: Symptoms, Types, Causes, Treatment & Risk ...

Cleveland Clinic
https://my.clevelandclinic.org › diseases › 9170-dementia

Dementia is not a specific disease. It's a group of symptoms that can affect thinking, memory,
reasoning, personality, mood and behavior.

What is dementia? Symptoms, causes and
treatments

Alzheimer's Society
https://www.alzheimers.org.uk › types-dementia › what...

Feb 21, 2023 — Dementia describes a group of symptoms that include
problems with memory, thinking or language, and changes in mood,
emotions, ...

Dementia

Wikipedia
https://en.wikipedia.org › wiki › Dementia

Dementia is a syndrome associated with many neurodegenerative diseases,
characterized by a general decline in cognitive abilities that affects a person's ...
Vascular dementia · Prevention of dementia · Frontotemporal dementia · Caregiving

Videos

What is dementia?

YouTube · National Institute on Aging
Aug 21, 20232:44

What is dementia? Alzheimer's Research UK

YouTube · AlzheimersResearch UK
Oct 13, 20164:05

What is dementia?

YouTube · Alzheimer's Society
Jan 26, 20172:19

Feedback

Dementia Types | Symptoms, Diagnosis, Causes, Treatments

Alzheimer's Association
https://www.alz.org › what-is-dementia › types-of-demen...

Dementia is a general term for loss of memory and other mental abilities severe enough to
interfere with daily life. It is caused by physical changes in the ...
Vascular Dementia · Dementia with Lewy Bodies · Frontotemporal Dementia · Donar

Dementia

MedlinePlus (.gov)
https://medlineplus.gov › dementia

Jun 16, 2021 — What is dementia? Dementia is a loss of mental functions
that is severe enough to affect your daily life and activities.

People also search for

Dementia symptoms

Dementia meaning

Types of dementia

Dementia and Alzheimer's

Dementia treatment

Dementia causes

4 main types of dementia

How to prevent dementia

Dementia

SYMPTOMS TREATMENTS SPECIALISTSOVERVIEW

A group of thinking and social symptoms that
interferes with daily functioning.

Not a specific disease, dementia is a group of
conditions characterized by impairment of at least two
brain functions, such as memory loss and judgment.
Symptoms include forgetfulness, limited social skills,
and thinking abilities so impaired that it interferes with
daily functioning.
Medications and therapies may help manage
symptoms. Some causes are reversible.

Ver5 common
More than 3 million US cases per year

Treatment can help, but this condition can't be
cured

Chronic: can last for years or be lifelong

Requires a medical diagnosis

Lab tests or imaging often required

For informational purposes only. Consult your local medical
authority for advice.
Sources: Mayo Clinic and others. Learn more

RELATED CONDITIONS

Source

Psychosis

A mental disorder characterized
by a disconnection from reality.

Anxiety disorder

A mental health disorder
characterized by feelings of
worry, anxiety, or fear that are
strong enough to interfere with
one's daily activities
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brain functions, such as memory loss and judgment.
Symptoms include forgetfulness, limited social skills,
and thinking abilities so impaired that it interferes with
daily functioning.
Medications and therapies may help manage
symptoms. Some causes are reversible.

Ver5 common
More than 3 million US cases per year

Treatment can help, but this condition can't be
cured

Chronic: can last for years or be lifelong

Requires a medical diagnosis

Lab tests or imaging often required

For informational purposes only. Consult your local medical
authority for advice.
Sources: Mayo Clinic and others. Learn more
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A mental disorder characterized
by a disconnection from reality.

Anxiety disorder

A mental health disorder
characterized by feelings of
worry, anxiety, or fear that are
strong enough to interfere with
one's daily activities
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About featured snippets •

Dementia is the loss of cognitive functioning — thinking1
remembering1 and reasoning — to such an extent that it
inte8eres with a person's dail< life and activities. Some people
with dementia cannot control their emotions4 and their
personalities ma5 change. Dec 84 2022

What Is Dementia? Symptoms, Types, and Diagnosis

National Institute on Aging (.gov)
https://www.nia.nih.gov › alzheimers-and-dementia › wh...
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People also ask

What is the life expectanc5 of a person with dementia?

What is the behavior of a person with dementia?

What is the Brst stage of dementia?

What is the best thing to help dementia?

Feedback

Things to know

Warning signs
What are the 10 warning signs of dementia

Main cause
What is the main cause of dementia?

Stages
What are the stages of dementia

Most common age
What age is dementia most common

6 more
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What is Dementia? Symptoms, Causes &
Treatment

Alzheimer's Association
https://www.alz.org › alzheimers-dementia › what-is-dem...

Dementia is a general term for loss of memory, language, problem-solving
and other thinking abilities that are severe enough to interfere with daily life.
Types of Dementia · Alzheimer's disease · Vascular Dementia · Mixed
Dementia

Dementia - Symptoms and causes

Mayo Clinic
https://www.mayoclinic.org › dementia › syc-20352013

Causes. Dementia is caused by damage to or loss of nerve cells and their connections in the
brain. The symptoms depend on the area of the brain that's damaged.

Dementia

World Health Organization (WHO)
https://www.who.int › news-room › fact-sheets › detail

Mar 15, 2023 — Dementia is currently the seventh leading cause of death and one of the major
causes of disability and dependency among older people globally.

Dementia: Symptoms, Types, Causes, Treatment & Risk ...

Cleveland Clinic
https://my.clevelandclinic.org › diseases › 9170-dementia

Dementia is not a specific disease. It's a group of symptoms that can affect thinking, memory,
reasoning, personality, mood and behavior.

What is dementia? Symptoms, causes and
treatments

Alzheimer's Society
https://www.alzheimers.org.uk › types-dementia › what...

Feb 21, 2023 — Dementia describes a group of symptoms that include
problems with memory, thinking or language, and changes in mood,
emotions, ...

Dementia

Wikipedia
https://en.wikipedia.org › wiki › Dementia

Dementia is a syndrome associated with many neurodegenerative diseases,
characterized by a general decline in cognitive abilities that affects a person's ...
Vascular dementia · Prevention of dementia · Frontotemporal dementia · Caregiving

Videos

What is dementia?

YouTube · National Institute on Aging
Aug 21, 20232:44

What is dementia? Alzheimer's Research UK

YouTube · AlzheimersResearch UK
Oct 13, 20164:05

What is dementia?

YouTube · Alzheimer's Society
Jan 26, 20172:19
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Alzheimer's Association
https://www.alz.org › what-is-dementia › types-of-demen...

Dementia is a general term for loss of memory and other mental abilities severe enough to
interfere with daily life. It is caused by physical changes in the ...
Vascular Dementia · Dementia with Lewy Bodies · Frontotemporal Dementia · Donar

Dementia

MedlinePlus (.gov)
https://medlineplus.gov › dementia

Jun 16, 2021 — What is dementia? Dementia is a loss of mental functions
that is severe enough to affect your daily life and activities.

People also search for

Dementia symptoms

Dementia meaning

Types of dementia

Dementia and Alzheimer's

Dementia treatment

Dementia causes

4 main types of dementia

How to prevent dementia

Dementia

SYMPTOMS TREATMENTS SPECIALISTSOVERVIEW

A group of thinking and social symptoms that
interferes with daily functioning.

Not a specific disease, dementia is a group of
conditions characterized by impairment of at least two
brain functions, such as memory loss and judgment.
Symptoms include forgetfulness, limited social skills,
and thinking abilities so impaired that it interferes with
daily functioning.
Medications and therapies may help manage
symptoms. Some causes are reversible.

Ver5 common
More than 3 million US cases per year

Treatment can help, but this condition can't be
cured

Chronic: can last for years or be lifelong

Requires a medical diagnosis

Lab tests or imaging often required

For informational purposes only. Consult your local medical
authority for advice.
Sources: Mayo Clinic and others. Learn more
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worry, anxiety, or fear that are
strong enough to interfere with
one's daily activities

Feedback

Ohio - From your IP address - Update location

View all

More ToolsAll Images News Videos Shopping Forums Web

dementia



How Professional Editors Handle Medical Jargon?

*Based on manual analysis of 200 medical jargon (100 in each type).
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*Based on manual analysis of 200 medical jargon (100 in each type).

Google-Easy Google-Hard

Copy 22% 13% 7%

Copy + Explain 8% 8%

Delete 56% 52% 4%

Delete + Explain 11% 17% 6%
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Google-Hard medical jargon are explained and rephrased in manual simplification.



Complex Spans Significantly Impact Medical Sentence Readability

• Various complex spans-based features.

• 650 linguistic features extracted using 5 toolkits.



Complex Spans Significantly Impact Medical Sentence Readability

• Various complex spans-based features.

• 650 linguistic features extracted using 5 toolkits.

0.3

0.4

0.5

0.6

0.7

# Complex Spans 
(Ours)

# Unqiue 
Sophisticaed  
Lexical Words

Corrected  
Type-token-ratio 

(CTTR)

# Sylables Max Age-of- 
Acquisition  
of Words

# Unique Words # Words Avg. Char. Corrected  
Noun Vartiation

Max Dependency  
Tree Depth

Cunulative  
Zipf Score



Benchmark and Improve Medical Readability Metrics



Benchmark and Improve Medical Readability Metrics

0.4

0.5

0.6

0.7

0.8

0.9

GPT4 LLama3-8B FKGL ARI SMOG RSRS ReadMe++ CEFR-SP CompDS MedReadMe 
(Ours)

Pearson Correlation w/ Human Ratings for Existing Metrics



Benchmark and Improve Medical Readability Metrics

0.4

0.5

0.6

0.7

0.8

0.9

GPT4 LLama3-8B FKGL ARI SMOG RSRS ReadMe++ CEFR-SP CompDS MedReadMe 
(Ours)

Pearson Correlation w/ Human Ratings for Existing Metrics

Prompting-based 
(5-shot)



Benchmark and Improve Medical Readability Metrics

0.4

0.5

0.6

0.7

0.8

0.9

GPT4 LLama3-8B FKGL ARI SMOG RSRS ReadMe++ CEFR-SP CompDS MedReadMe 
(Ours)

Pearson Correlation w/ Human Ratings for Existing Metrics

Prompting-based 
(5-shot)

Unsupervised



Benchmark and Improve Medical Readability Metrics

0.4

0.5

0.6

0.7

0.8

0.9

GPT4 LLama3-8B FKGL ARI SMOG RSRS ReadMe++ CEFR-SP CompDS MedReadMe 
(Ours)

Pearson Correlation w/ Human Ratings for Existing Metrics

Prompting-based 
(5-shot)

Unsupervised Supervised 
(trained on different datasets)



Benchmark and Improve Medical Readability Metrics

0.4

0.5

0.6

0.7

0.8

0.9

GPT4 LLama3-8B FKGL ARI SMOG RSRS ReadMe++ CEFR-SP CompDS MedReadMe 
(Ours)

Pearson Correlation w/ Human Ratings for Existing Metrics

Prompting-based 
(5-shot)

Unsupervised Supervised 
(trained on different datasets)

Supervised models trained on our corpus outperformed other methods, e.g., prompting GPT-4.
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Summary

1. MedReadMe Dataset: 4,520 human readability ratings + complex span annotation.

2. The number of complex spans is the No.1 factor that impacts readability in specialized domains.

3. Add a “Jargon” term improve readability metrics in medical domain: MedReadMe-Jar
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