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This study investigates terminological asymmetry in institutional consumer 
health question-answer discourse through a quantitative corpus-based 
analysis of MedQuAD. Grounded in Register Theory, it tests how medical 
terminology differs between two linked parts of the same communicative unit: 
the consumer-oriented question and the institutional answer. The full 
MedQuAD XML collection was downloaded, and the final analytic corpus 
contained 16,359 non-empty, non-duplicate question-answer pairs. Medical 
terminology was identified through longest-match-first lexical matching 
against Medical Subject Headings (MeSH), yielding 609,813 term matches. The 
study measured term density, term retention, answer-introduced terminology, 
question-only terminology, terminological expansion, explanation-marker 
proximity, and source-group variation. Results showed that answers contained 
far more medical terms in absolute counts than questions, but they did not 
show significantly higher normalised term density: question density was 
188.42 terms per 1,000 tokens and answer density was 187.83. Answers 
retained 15,891 terms from questions, introduced 334,852 terms, and left 
5,727 question terms unrepeated. Introduced terms strongly outnumbered 
retained and question-only terms. Contrary to expectation, introduced terms 
were not more strongly linked to surface explanation markers than retained 
terms; retained terms had the higher marker rate. Source groups differed 
significantly for all tested variables. The findings show that register contrast in 
paired medical Q&A discourse is expressed through textual expansion, term 
retention, term introduction, and source-specific variation, rather than 
increased normalised terminological density alone.
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1. INTRODUCTION
Medical terminology is an integral to public health in-

formation. It gives precision to diagnosis, treatment, risk, 
prevention, and prognosis, yet specialist vocabulary may 
also make health texts harder for lay readers to process. 
This tension is central to consumer health question-answer 
(Q&A) discourse, since a user’s health concern receives an 
institutional response from a health-information source. In 

such texts, the question and the answer form a paired unit: 
the question presents an information need, and the answer 
supplies an authoritative medical response. The linguistic 
relation between these two parts remains under-described 
in quantitative corpus research.

Research on consumer health vocabulary has long 
documented a mismatch between lay health language and 
professional medical terminology. Foundational studies 

showed that consumer expressions do not map neatly onto 
professional vocabularies such as UMLS, MeSH, or 
SNOMED CT, and that lay health wording requires sys-
tematic attention in medical information systems (Kesel-
man et al., 2008; Zeng & Tse, 2006; Zeng-Treitler et al., 
2006). Research on health literacy and jargon has also 
shown that technical medical wording can reduce patient 
comprehension (Allen et al., 2023; Castro et al., 2007). 
Recent work has kept this problem current in consumer 
health question answering and summarisation, where pa-
tient-facing questions and institutional answers remain 
central resources for medical NLP and health communica-
tion (Ben Abacha et al., 2021; Savery et al., 2020).

Corpus linguistics offers a solid way to measure such 
differences at scale. Register Theory is especially relevant 
here. In register research, linguistic features vary accord-
ing to situation, purpose, participant relation, and text type 
(Biber, 1988; Biber & Conrad, 2009; Halliday, 1978). Re-
cent corpus studies of illness and healthcare communica-
tion confirm the value of quantitative textual evidence for 
studying medical discourse (Semino et al., 2025), and re-
cent work on medical academic discourse shows that med-
ical language differs among text types even inside the same 
professional field (Mbodj & Cortes, 2025). This theoretical 
basis supports the present comparison of consumer health 
questions and institutional answers as two linked registers 
in the same question-answer unit.

The research problem addressed in this article is the 
lack of a reproducible quantitative account of terminolo-
gical asymmetry in paired consumer health Q&A dis-
course. Available studies have compared lay vocabulary 
with professional vocabularies or assessed patient compre-
hension of medical jargon (Allen et al., 2023; Castro et al., 
2007; Keselman et al., 2008; Tse & Soergel, 2003; Zeng & 
Tse, 2006). Far less work has measured what happens 
when a lay-oriented question receives an institutional an-
swer: whether medical terms are repeated, added, omitted, 
or placed near explicit explanatory wording. This gap is 
both linguistic and methodological, since paired question-
answer data allow term transfer and term expansion to be 
measured at the level of each question-answer pair.

This article uses MedQuAD, a corpus of medical ques-
tion-answer pairs (Ben Abacha & Demner-Fushman, 
2019). Medical terminology is defined for measurement as 
lexical matches to Medical Subject Headings. The study is 
fully quantitative and reproduci-ble. It measures medical-
term density, term retention, answer-introduced terms, 
question-only terms, terminological expansion, and sur-
face explanation markers. No manual coding or semantic 
paraphrase classification is added.

The aim of the article is to quantify terminological 
asymmetry in MedQuAD question-answer pairs and to 
determine whether institutional answers retain, add, or 
explicitly frame medical terminology in systematic ways.

The study asks four research questions:
1. Do MedQuAD answers contain higher medical-ter-

minology density than their corresponding questions?
2. What proportion of medical terms in answers are 

retained from the question, introduced in the answer, or 
absent from the answer despite appearing in the question?

3. Are answer-introduced medical terms more com-
monly placed near explicit explanation markers than re-
tained terms?

4. Does terminological asymmetry differ among Med-
QuAD source groups?

The answers to these questions provide a reproducible 
corpus-based account of how authoritative consumer 
health answers relate terminologically to the questions 
they answer. The study offers a measurable basis for re-
search on medical register, consumer health vocabulary, 
and patient-facing medical text design.

 
2. THEORETICAL BACKGROUND
2.1. Register theory and corpus linguistics
Register Theory provides the theoretical basis for the 

present study. In Halliday’s (1978) social-semiotic account 
of language, language use varies according to social situ-
ation, communicative purpose, and relation between parti-
cipants. Biber’s (1988, 2012) corpus-based register re-
search later gave this principle a quantitative foundation 
by showing that linguistic features differ systematically 
among speech, writing, academic prose, fiction, conversa-
tion, and other text types. Biber and Conrad (2009) fur-
ther distinguish register from genre and style: register ana-
lysis concerns pervasive linguistic features that recur in re-
lation to communicative situation, while genre analysis 
concerns the textual organisation of complete texts. This 
distinction is important for consumer health Q&A dis-
course because questions and answers can be studied as 
paired text parts with different communicative purposes.

From a register-theoretical view (Grishechko, 2024; 
Kononova, 2025; Vrubel et al., 2025), a health question 
and a medical answer are expected to differ linguistically 
because they serve different purposes. The question 
presents a request for information, usually from a lay or 
consumer-oriented position. The answer presents medical 
information through institutional authority. The two texts 
belong to the same question-answer pair, yet their commu-
nicative tasks differ. This makes them suitable for quantit-
ative register analysis: each pair permits a direct comparis-
on of lexical and terminological choices under the same 
topic.

Corpus linguistics supplies the method for testing such 
register claims. In corpus-based register analysis, linguistic 
categories are counted, normalised, compared, and tested 
statistically (Grishechko, 2026). Biber (2012) argues that 
register is a strong predictor of linguistic variation because 
communicative setting and purpose affect the probability 
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of particular linguistic features. For the present study, 
medical terminology is the feature of interest. If answers 
contain more medical terms than questions, if they add 
terms absent from questions, or if they place terms near ex-
planation markers, these patterns can be described as re-
gister-sensitive differences between the question part and 
the answer part.

Recent health-related corpus work supports this ap-
proach. Semino et al. (2025) show that corpus linguistics 
can produce evidence about illness and healthcare commu-
nication from large sets of real texts. In medical academic 
writing, Mbodj and Cortes (2025) show that different 
medical text types display different lexical-bundle pat-
terns, even when they come from the same professional 
field. These studies strengthen the rationale for studying 
consumer health questions and institutional answers as 
distinct but connected text types.

 
2.2. Medical terminology as LSP
Medical terminology belongs to LSP because it sup-

ports precision, classification, and expert communication. 
Terms such as hypertension, myocardial infarction, contrain-
dication, and renal insufficiency condense medical know-
ledge into conventional forms. Terminology research has 
long shown that specialist terms are tied to professional 
communication, knowledge organisation, and institutional 
practice (Bowker & Pearson, 2002; Cabré, 1999; 
Grigoryeva & Zakirova, 2022; McGee, 2018; Sager, 1990). 
In medical discourse, a term locates the text in a profes-
sional knowledge system in addition to naming a condition 
or procedure (Mohammed, 2022).

At the same time, medical terms vary. Specialist com-
munication contains synonymy, abbreviation, acronym 
use, compounding, nominalisation, and morpho-syntactic 
variation. Jacquemin (2001) showed that term variation is 
a central problem for automatic term recognition. Spasić et 
al. (2013) address this problem in FlexiTerm, a method cre-
ated to identify flexible term variants in specialised cor-
pora. Their work shows that exact term matching gives 
only a partial account of medical terminology. Neverthe-
less, exact matching against a controlled terminology re-
mains useful when the research goal is reproducible meas-
urement.

Medical terminology is also linked to institutional au-
thority. Controlled vocabularies such as MeSH and UMLS 
classify biomedical knowledge and support retrieval, in-
dexing, and medical information systems. Such resources 
help make terminology measurable in corpus research, 
since they supply an external list of terms against which 
texts can be searched. In this study, MeSH-matched terms 
are used as a reproducible proxy for medical terminology. 
This choice does not exhaust the full range of medical 
wording, but it gives the analysis a transparent and repeat-
able basis.

2.3. Consumer health vocabulary
The consumer health vocabulary literature directly 

addresses the difference between lay health wording and 
professional medical terminology. Zeng and Tse (2006) ar-
gue that consumer health vocabularies are needed because 
consumers use words and phrases that differ from profes-
sional medical terms in everyday communication. Their 
work on consumer health vocabulary development treats 
this mismatch as a practical problem for health information 
seeking, patient comprehension, and medical informatics. 
Zeng-Treitler et al. (2008) further show that term famili-
arity can be estimated from corpus context, making vocab-
ulary difficulty a measurable property in health-related 
texts.

Tse and Soergel (2003) provide early corpus evidence 
for this mismatch. They compared medical expressions 
from consumer discussion forums and health media with 
professional vocabularies such as UMLS, MeSH, and 
SNOMED. Their study found substantial overlap at the 
level of medical meaning, but many differences in lexical 
form. Consumers used abbreviations, misspellings, collo-
quial wording, descriptive phrases, and general-language 
expressions. This is central to the present study because it 
suggests that lay-oriented questions may refer to medical 
matters without using the same terms as institutional an-
swers.

Keselman et al. (2008) add a further point: some con-
sumer health terms cannot be mapped neatly to UMLS. 
Their study found that non-mapping terms were a minor-
ity, but still important for consumer health vocabulary de-
velopment. This perspective matters because a question 
may contain a health concern that cannot be detected 
through a professional term list. The present study there-
fore avoids claiming complete coverage of lay medical 
meaning. It measures only the terms that can be found 
through MeSH matching, then compares their distribution 
in questions and answers.

More recent work continues this research path 
through computational methods. Studies using embeddings 
and consumer-generated health text have sought to en-
large consumer health vocabularies and identify lay terms 
automatically (Amith et al., 2019; Ibrahim et al., 2020; 
Kloehn et al., 2018).

Consumer health question-answering research also 
shows the continuing need to process patient-facing ques-
tions accurately. Demner-Fushman et al. (2020) describe 
consumer health question answering as a task in which 
users seek direct answers from reliable health sources. 
Savery et al. (2020) introduce question-driven summarisa-
tion of answers to consumer health questions, while Ben 
Abacha et al. (2021) present medical summarisation tasks 
that include consumer health questions. These studies 
show that consumer health questions remain a major text 
type for health communication and medical NLP.

2.4. Patient-facing communication
Research on medical jargon gives the health-commu-

nication reason for measuring term introduction and ex-
planation markers. Castro et al. (2007) found that physi-
cians used unclarified jargon with diabetes patients with 
limited health literacy, and that patient comprehension of 
diabetes-related jargon was low. This study is foundational 
because it connects specialist vocabulary with communica-
tion problems in clinical interaction.

Later work confirms that jargon remains a current is-
sue. Allen et al. (2023) found that most surveyed adults 
preferred doctors who communicated without medical jar-
gon. Participants viewed the jargon-free version of the 
medical explanation more positively than the jargon-
heavy version. Research on inpatient rounds and primary 
care has also reported regular use of jargon in clinical set-
tings (Charpentier et al., 2021; Miller et al., 2022). Such 
findings show that medical terminology can affect how pa-
tients understand and evaluate health information.

For written consumer health information, the issue is 
slightly different. Institutional answers may need to use 
medical terms because they give accurate medical explana-
tions. The question is whether those terms are repeated 
from the question, added by the answer, or placed near 
wording that marks explanation. Surface markers such as 
also called, known as, means, refers to, and parenthetical ex-
pansion are linguistically relevant because they indicate 
explicit metalinguistic framing. They do not prove reader 
comprehension, but they show that the text marks a term 
as requiring explanation.

This point justifies the present focus on measurable 
textual features. A fully semantic account of paraphrase 
would require extra annotation or semantic mapping. The 
present study instead counts term density, term retention, 
answer-introduced terms, question-only terms, and ex-
planation markers. These variables are suitable for a repro-
ducible quantitative study and remain directly connected 
to the problem of medical terminology in patient-facing 
communication.

 
2.5. Biomedical and health corpora
Biomedical and health corpora have been used extens-

ively for terminology extraction, information retrieval, 
medical NLP, and discourse analysis. Lippincott et al. 
(2011) show that biomedical language differs among medic-
al research areas, with variation in lexical, syntactic, se-
mantic, and discourse features. Their work is important 
because it rejects the idea that biomedical English is a 
single uniform variety. Instead, medical language differs 
according to text type, research area, and communicative 
task.

Corpus studies of pharmaceutical and medical dis-
course reach similar conclusions. Grabowski (2013) com-
pared patient information leaflets and summaries of 

product characteristics, showing that pharmaceutical text 
types differ in keywords, lexical bundles, and phrase 
frames. Grabowski (2015) further reports that pharma-
ceutical discourse is linguistically varied, with different 
text types using different phraseological patterns. These 
studies show that patient-facing and professional-facing 
medical texts cannot be reduced to a single medical 
register.

Recent corpus work in medical academic writing adds 
further support. Mbodj and Cortes (2025) compare lexical 
bundles in medical research articles and medical case re-
ports and argue that different medical registers have differ-
ent formulaic patterns. Other recent work on IMRD-struc-
tured medical research articles also reports variation 
among article sections (Gong et al., 2025). Such studies 
show that corpus-based medical discourse research bene-
fits from precise text-type comparison.

The present study belongs to this corpus tradition, but 
its unit of analysis is different. It studies paired question-
answer units in MedQuAD. This permits direct measure-
ment of term retention and term addition between a ques-
tion and its answer. Existing biomedical corpus studies 
have shown that medical text types differ; consumer 
health vocabulary studies have shown that lay and profes-
sional vocabularies differ; jargon studies have shown that 
technical wording affects patient-facing communication. 
What remains underdeveloped is a fully reproducible 
quantitative account of term transfer, retention, and ex-
pansion in paired medical Q&A units. That is the specific 
niche addressed by this article.

 
3. METHODOLOGY
3.1. Research design
The study used a quantitative corpus-based design. 

The aim was to measure terminological asymmetry 
between consumer health questions and institutional med-
ical answers. The unit of analysis was one question-answer 
pair. All variables were calculated automatically from text, 
using a fixed preprocessing pipeline, an external termino-
logy resource, and reproducible statistical scripts. No 
manual coding, qualitative selection, or semantic para-
phrase classification was used.

 
3.2. Corpus
The corpus was MedQuAD, a publicly accessible col-

lection of medical question-answer pairs (Ben Abacha & 
Demner-Fushman, 2019). The MedQuAD documentation 
reports 47,457 question-answer pairs from 12 NIH-related 
sources, including Cancer.gov, MedlinePlus, Genetics 
Home Reference, GARD, NIDDK, and other institutional 
health-information resources. The same documentation 
states that answers were removed from three Medline-
Plus-related subsets to comply with MedlinePlus copy-
right requirements: A.D.A.M. Medical Encyclopedia, 
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of particular linguistic features. For the present study, 
medical terminology is the feature of interest. If answers 
contain more medical terms than questions, if they add 
terms absent from questions, or if they place terms near ex-
planation markers, these patterns can be described as re-
gister-sensitive differences between the question part and 
the answer part.

Recent health-related corpus work supports this ap-
proach. Semino et al. (2025) show that corpus linguistics 
can produce evidence about illness and healthcare commu-
nication from large sets of real texts. In medical academic 
writing, Mbodj and Cortes (2025) show that different 
medical text types display different lexical-bundle pat-
terns, even when they come from the same professional 
field. These studies strengthen the rationale for studying 
consumer health questions and institutional answers as 
distinct but connected text types.

 
2.2. Medical terminology as LSP
Medical terminology belongs to LSP because it sup-

ports precision, classification, and expert communication. 
Terms such as hypertension, myocardial infarction, contrain-
dication, and renal insufficiency condense medical know-
ledge into conventional forms. Terminology research has 
long shown that specialist terms are tied to professional 
communication, knowledge organisation, and institutional 
practice (Bowker & Pearson, 2002; Cabré, 1999; 
Grigoryeva & Zakirova, 2022; McGee, 2018; Sager, 1990). 
In medical discourse, a term locates the text in a profes-
sional knowledge system in addition to naming a condition 
or procedure (Mohammed, 2022).

At the same time, medical terms vary. Specialist com-
munication contains synonymy, abbreviation, acronym 
use, compounding, nominalisation, and morpho-syntactic 
variation. Jacquemin (2001) showed that term variation is 
a central problem for automatic term recognition. Spasić et 
al. (2013) address this problem in FlexiTerm, a method cre-
ated to identify flexible term variants in specialised cor-
pora. Their work shows that exact term matching gives 
only a partial account of medical terminology. Neverthe-
less, exact matching against a controlled terminology re-
mains useful when the research goal is reproducible meas-
urement.

Medical terminology is also linked to institutional au-
thority. Controlled vocabularies such as MeSH and UMLS 
classify biomedical knowledge and support retrieval, in-
dexing, and medical information systems. Such resources 
help make terminology measurable in corpus research, 
since they supply an external list of terms against which 
texts can be searched. In this study, MeSH-matched terms 
are used as a reproducible proxy for medical terminology. 
This choice does not exhaust the full range of medical 
wording, but it gives the analysis a transparent and repeat-
able basis.

2.3. Consumer health vocabulary
The consumer health vocabulary literature directly 

addresses the difference between lay health wording and 
professional medical terminology. Zeng and Tse (2006) ar-
gue that consumer health vocabularies are needed because 
consumers use words and phrases that differ from profes-
sional medical terms in everyday communication. Their 
work on consumer health vocabulary development treats 
this mismatch as a practical problem for health information 
seeking, patient comprehension, and medical informatics. 
Zeng-Treitler et al. (2008) further show that term famili-
arity can be estimated from corpus context, making vocab-
ulary difficulty a measurable property in health-related 
texts.

Tse and Soergel (2003) provide early corpus evidence 
for this mismatch. They compared medical expressions 
from consumer discussion forums and health media with 
professional vocabularies such as UMLS, MeSH, and 
SNOMED. Their study found substantial overlap at the 
level of medical meaning, but many differences in lexical 
form. Consumers used abbreviations, misspellings, collo-
quial wording, descriptive phrases, and general-language 
expressions. This is central to the present study because it 
suggests that lay-oriented questions may refer to medical 
matters without using the same terms as institutional an-
swers.

Keselman et al. (2008) add a further point: some con-
sumer health terms cannot be mapped neatly to UMLS. 
Their study found that non-mapping terms were a minor-
ity, but still important for consumer health vocabulary de-
velopment. This perspective matters because a question 
may contain a health concern that cannot be detected 
through a professional term list. The present study there-
fore avoids claiming complete coverage of lay medical 
meaning. It measures only the terms that can be found 
through MeSH matching, then compares their distribution 
in questions and answers.

More recent work continues this research path 
through computational methods. Studies using embeddings 
and consumer-generated health text have sought to en-
large consumer health vocabularies and identify lay terms 
automatically (Amith et al., 2019; Ibrahim et al., 2020; 
Kloehn et al., 2018).

Consumer health question-answering research also 
shows the continuing need to process patient-facing ques-
tions accurately. Demner-Fushman et al. (2020) describe 
consumer health question answering as a task in which 
users seek direct answers from reliable health sources. 
Savery et al. (2020) introduce question-driven summarisa-
tion of answers to consumer health questions, while Ben 
Abacha et al. (2021) present medical summarisation tasks 
that include consumer health questions. These studies 
show that consumer health questions remain a major text 
type for health communication and medical NLP.

2.4. Patient-facing communication
Research on medical jargon gives the health-commu-

nication reason for measuring term introduction and ex-
planation markers. Castro et al. (2007) found that physi-
cians used unclarified jargon with diabetes patients with 
limited health literacy, and that patient comprehension of 
diabetes-related jargon was low. This study is foundational 
because it connects specialist vocabulary with communica-
tion problems in clinical interaction.

Later work confirms that jargon remains a current is-
sue. Allen et al. (2023) found that most surveyed adults 
preferred doctors who communicated without medical jar-
gon. Participants viewed the jargon-free version of the 
medical explanation more positively than the jargon-
heavy version. Research on inpatient rounds and primary 
care has also reported regular use of jargon in clinical set-
tings (Charpentier et al., 2021; Miller et al., 2022). Such 
findings show that medical terminology can affect how pa-
tients understand and evaluate health information.

For written consumer health information, the issue is 
slightly different. Institutional answers may need to use 
medical terms because they give accurate medical explana-
tions. The question is whether those terms are repeated 
from the question, added by the answer, or placed near 
wording that marks explanation. Surface markers such as 
also called, known as, means, refers to, and parenthetical ex-
pansion are linguistically relevant because they indicate 
explicit metalinguistic framing. They do not prove reader 
comprehension, but they show that the text marks a term 
as requiring explanation.

This point justifies the present focus on measurable 
textual features. A fully semantic account of paraphrase 
would require extra annotation or semantic mapping. The 
present study instead counts term density, term retention, 
answer-introduced terms, question-only terms, and ex-
planation markers. These variables are suitable for a repro-
ducible quantitative study and remain directly connected 
to the problem of medical terminology in patient-facing 
communication.

 
2.5. Biomedical and health corpora
Biomedical and health corpora have been used extens-

ively for terminology extraction, information retrieval, 
medical NLP, and discourse analysis. Lippincott et al. 
(2011) show that biomedical language differs among medic-
al research areas, with variation in lexical, syntactic, se-
mantic, and discourse features. Their work is important 
because it rejects the idea that biomedical English is a 
single uniform variety. Instead, medical language differs 
according to text type, research area, and communicative 
task.

Corpus studies of pharmaceutical and medical dis-
course reach similar conclusions. Grabowski (2013) com-
pared patient information leaflets and summaries of 

product characteristics, showing that pharmaceutical text 
types differ in keywords, lexical bundles, and phrase 
frames. Grabowski (2015) further reports that pharma-
ceutical discourse is linguistically varied, with different 
text types using different phraseological patterns. These 
studies show that patient-facing and professional-facing 
medical texts cannot be reduced to a single medical 
register.

Recent corpus work in medical academic writing adds 
further support. Mbodj and Cortes (2025) compare lexical 
bundles in medical research articles and medical case re-
ports and argue that different medical registers have differ-
ent formulaic patterns. Other recent work on IMRD-struc-
tured medical research articles also reports variation 
among article sections (Gong et al., 2025). Such studies 
show that corpus-based medical discourse research bene-
fits from precise text-type comparison.

The present study belongs to this corpus tradition, but 
its unit of analysis is different. It studies paired question-
answer units in MedQuAD. This permits direct measure-
ment of term retention and term addition between a ques-
tion and its answer. Existing biomedical corpus studies 
have shown that medical text types differ; consumer 
health vocabulary studies have shown that lay and profes-
sional vocabularies differ; jargon studies have shown that 
technical wording affects patient-facing communication. 
What remains underdeveloped is a fully reproducible 
quantitative account of term transfer, retention, and ex-
pansion in paired medical Q&A units. That is the specific 
niche addressed by this article.

 
3. METHODOLOGY
3.1. Research design
The study used a quantitative corpus-based design. 

The aim was to measure terminological asymmetry 
between consumer health questions and institutional med-
ical answers. The unit of analysis was one question-answer 
pair. All variables were calculated automatically from text, 
using a fixed preprocessing pipeline, an external termino-
logy resource, and reproducible statistical scripts. No 
manual coding, qualitative selection, or semantic para-
phrase classification was used.

 
3.2. Corpus
The corpus was MedQuAD, a publicly accessible col-

lection of medical question-answer pairs (Ben Abacha & 
Demner-Fushman, 2019). The MedQuAD documentation 
reports 47,457 question-answer pairs from 12 NIH-related 
sources, including Cancer.gov, MedlinePlus, Genetics 
Home Reference, GARD, NIDDK, and other institutional 
health-information resources. The same documentation 
states that answers were removed from three Medline-
Plus-related subsets to comply with MedlinePlus copy-
right requirements: A.D.A.M. Medical Encyclopedia, 
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MedlinePlus Drug information, and MedlinePlus Herbal 
Medicine and Supplements. The full MedQuAD XML col-
lection was downloaded, but the present analysis used only 
records containing both question text and answer text. 
MedQuAD is distributed through GitHub under a Creat-
ive Commons Attribution 4.0 International license.

Each XML file was parsed as one source document. 
For every question-answer item, the following fields were 
extracted when present: question text, answer text, source 
folder, topic or document title, and URL. Each extracted 
record received a stable pair identifier. The pair identifier 
was created from the source folder name, file name, and in-
ternal question number so that every record could be 
traced back to the original XML file.

In the downloaded XML version used for this study, 
the parser identified 47,441 QAPair elements. After re-
cords with empty answer fields, zero-token texts, mal-
formed records, and exact duplicates were excluded, the fi-
nal analytic corpus contained 16,359 non-empty, non-du-
plicate question-answer pairs. This final count is the basis 
for all pair-level metrics, statistical tests, tables, and figures 
reported in the study.

 
3.3. Terminological resource
Medical terminology was identified using Medical 

Subject Headings (MeSH) (National Library of Medicine, 
2026). MeSH was selected because it is downloadable, 
hierarchically organised, publicly documented, and widely 
used for indexing biomedical and health-related informa-
tion. The terminology list consisted of descriptor names, 
descriptor entry terms, supplementary concept names, and 
supplementary concept synonyms where present in the 
downloaded MeSH XML files.

In this study, a medical term means a lexical item or 
multiword expression in the corpus that matches a normal-
ised MeSH term. This definition does not imply that all 
medically relevant wording in MedQuAD is identified, 
and it does not include semantic paraphrases that do not 
share lexical form with MeSH entries.

 
3.4. Preprocessing
The preprocessing pipeline was applied identically to 

MedQuAD texts and MeSH terms.
First, all MedQuAD XML files were parsed. Records 

were excluded if the question text was missing, the answer 
text was missing, either text contained zero tokens after 
preprocessing, or the XML structure could not be read as a 
valid question-answer record. Exact duplicate records 
were removed using the normalised question text and nor-
malised answer text as the duplicate key. This exclusion 
procedure was necessary because three MedQuAD subsets 
contain question metadata but no answer text. The exclu-
sion criteria were applied before term matching and before 
the calculation of pair-level variables.

Second, text was normalised. Unicode strings were 
converted to Unicode normalisation form NFKC. All al-
phabetic characters were lowercased. Curly quotation 
marks and apostrophes were replaced with straight equi-
valents. Hyphens and slashes inside medical expressions 
were converted to spaces to permit matching of variants 
such as non-Hodgkin and non Hodgkin. All remaining punc-
tuation was separated from adjacent word characters be-
fore tokenisation. Multiple spaces were reduced to one 
space.

Third, tokenisation was performed using a fixed 
regex-based tokenizer. The tokenizer extracted alphabetic 
strings, numeric strings, and alphanumeric strings. The 
same tokenizer was used for question text, answer text, 
and MeSH terms. No stemming, lemmatisation, part-of-
speech tagging, or language-model processing was used.

Fourth, MeSH terms were parsed and normalised 
with the same procedure. Terms with fewer than two al-
phabetic characters were removed. Terms consisting only 
of stop words, single letters, or numeric strings were ex-
cluded. Duplicate normalised MeSH terms were collapsed 
into one record while preserving their MeSH source field, 
such as descriptor name, descriptor entry term, supple-
mentary concept name, or supplementary concept syn-
onym.

 
3.5. Term matching
Medical terms were identified using longest-match-

first token-sequence matching. The normalised MeSH 
term list was converted into a lookup table indexed by first 
token and term length. For each question and answer, the 
script scanned tokens from left to right. At each token pos-
ition, it first tested the longest possible MeSH term begin-
ning at that position, then progressively shorter terms. 
When a match was found, the term span was stored and 
the scanner advanced to the token after the matched span. 
This procedure prevented shorter terms from being coun-
ted inside longer terms. For example, if breast cancer was 
matched, cancer was not additionally counted at the same 
token span.

Every term match was stored in a term-level output 
table with the following fields: pair ID, source folder, file 
name, text role (‘question’ or ‘answer’), matched term 
string, normalised term string, start token index, end 
token index, match length in tokens, and MeSH source 
field. This term-level table was retained as an auditable in-
termediate output.

 
3.6. Explanation markers
The study measured surface explanation markers 

around medical terms. The marker list consisted of the fol-
lowing fixed strings and patterns: also called, known as, 
called, means, refers to, defined as, is a, is an, and parenthetic-
al term patterns.

A marker was counted as proximal to a medical term 
if it occurred in the same sentence or inside a fixed token 
window of 10 tokens before or after the term. Sentences 
were segmented with a rule-based splitter using full stops, 
question marks, and semicolons as boundaries. Parenthet-
ical patterns were counted when a MeSH-matched term 
occurred immediately before or after text enclosed in par-
entheses, as in term ( ... ) or ( ... ) term. These markers were 
analysed only as surface explanation markers. They were 
not used as evidence of reader comprehension, semantic 
equivalence, or paraphrase.

 
3.7. Measures
For each question-answer pair, the analysis measured 

text length, medical-term frequency, term density, term 
relation, and explanation-marker proximity. Text length 
was defined as question and answer token counts. 
Medical-term frequency was defined as MeSH-matched 
term mentions and distinct normalised MeSH terms in 
each part of the pair.

Term density was normalised per 1,000 tokens to ac-
count for the large difference in length between questions 
and answers. Term relation was measured through three 
counts: retained terms, introduced terms, and question-
only terms. Retained terms were distinct terms present in 
both the question and the answer. Introduced terms were 
distinct terms present in the answer but absent from the 
question. Question-only terms were distinct terms present 
in the question but absent from the answer.

Three proportional measures were then calculated. 
Retention rate was the number of retained terms divided 
by the number of distinct question terms. Introduction rate 
was the number of introduced terms divided by the num-
ber of distinct answer terms. Terminological expansion ra-
tio was the number of answer term mentions divided by 
the number of question term mentions. Undefined values 
caused by zero denominators were coded as missing and 
excluded from tests requiring the relevant denominator.

Explanation-marker proximity was calculated separ-
ately for retained and introduced answer terms. A retained 
or introduced answer-term mention was counted as mark-
er-proximal if it occurred in the same sentence as an ex-
planation marker or within the fixed token window 
defined above. Retained marker rate and introduced mark-
er rate were calculated as the proportion of retained and in-
troduced answer-term mentions with marker proximity.

 
3.8. Statistical analysis
All statistical analysis used the pair-level metrics 

table. Descriptive statistics included counts, means, medi-
ans, standard deviations, interquartile ranges, and 95% 
confidence intervals. Because term-count and term-dens-
ity variables were expected to be skewed, medians and 
non-parametric tests were reported alongside means.

For RQ1, question and answer term densities were 
compared with a paired design. The main test was the Wil-
coxon signed-rank test comparing question and answer 
term density per 1,000 tokens. Effect size was reported as 
rank-biserial correlation. Mean and median paired differ-
ences were reported with bootstrap 95% confidence inter-
vals based on 10,000 resamples.

For RQ2, retained, introduced, and question-only 
terms were summarised by count and proportion. Pair-
level differences among retained, introduced, and 
question-only term counts were tested using non-paramet-
ric paired tests. Retention and introduction rates were also 
compared at the pair level.

For RQ3, marker proximity was compared for intro-
duced and retained term mentions. The primary analysis 
compared introduced_marker_rate and retained_marker_rate 
at the pair level using a paired test. A secondary analysis 
used logistic regression at the term-mention level, with 
marker presence as the dependent variable and term status 
(‘introduced’ vs. ‘retained’) as the predictor. Pair ID was 
included as a clustering variable for robust standard errors.

For RQ4, source-group effects were tested with 
Kruskal-Wallis tests for pair-level variables. Negative bi-
nomial generalised linear models with token-count offsets 
were fitted for selected count outcomes, including answer 
term mentions and introduced terms. Model outputs in-
cluded coefficients, standard errors, confidence intervals, p 
values, and Benjamini-Hochberg adjusted p values.

All tests used an alpha level of .05. Exact p values 
were reported where possible.

Negative binomial generalised linear models were fit-
ted in Python using statsmodels. The statsmodels NegativeBi-
nomial family was used with its default dispersion paramet-
er, alpha = 1.0. The negative binomial outputs are there-
fore reported as reproducible supplementary count-regres-
sion results for source-group comparison, while the main 
inferential evidence also includes non-parametric pair-
level tests and source-group Kruskal-Wallis tests.

 
3.9. Reproducibility package
The analysis was implemented as a scripted pipeline 

and can be reproduced from the original MedQuAD and 
MeSH files. The pipeline downloads or verifies the data 
sources, parses the MedQuAD XML files, extracts and 
normalises MeSH terms, performs longest-match-first 
term matching, calculates pair-level measures, runs the 
statistical tests, and generates the tables and figures repor-
ted in the article. Each step writes its output to disk and 
uses only outputs from earlier steps as input. Random pro-
cedures, including bootstrap confidence intervals, use a 
fixed seed. The supplementary materials provide the full 
scripts, package requirements, output file descriptions, and 
instructions for rerunning the analysis. Code links are 
available in the Data Availability Statement.
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MedlinePlus Drug information, and MedlinePlus Herbal 
Medicine and Supplements. The full MedQuAD XML col-
lection was downloaded, but the present analysis used only 
records containing both question text and answer text. 
MedQuAD is distributed through GitHub under a Creat-
ive Commons Attribution 4.0 International license.

Each XML file was parsed as one source document. 
For every question-answer item, the following fields were 
extracted when present: question text, answer text, source 
folder, topic or document title, and URL. Each extracted 
record received a stable pair identifier. The pair identifier 
was created from the source folder name, file name, and in-
ternal question number so that every record could be 
traced back to the original XML file.

In the downloaded XML version used for this study, 
the parser identified 47,441 QAPair elements. After re-
cords with empty answer fields, zero-token texts, mal-
formed records, and exact duplicates were excluded, the fi-
nal analytic corpus contained 16,359 non-empty, non-du-
plicate question-answer pairs. This final count is the basis 
for all pair-level metrics, statistical tests, tables, and figures 
reported in the study.

 
3.3. Terminological resource
Medical terminology was identified using Medical 

Subject Headings (MeSH) (National Library of Medicine, 
2026). MeSH was selected because it is downloadable, 
hierarchically organised, publicly documented, and widely 
used for indexing biomedical and health-related informa-
tion. The terminology list consisted of descriptor names, 
descriptor entry terms, supplementary concept names, and 
supplementary concept synonyms where present in the 
downloaded MeSH XML files.

In this study, a medical term means a lexical item or 
multiword expression in the corpus that matches a normal-
ised MeSH term. This definition does not imply that all 
medically relevant wording in MedQuAD is identified, 
and it does not include semantic paraphrases that do not 
share lexical form with MeSH entries.

 
3.4. Preprocessing
The preprocessing pipeline was applied identically to 

MedQuAD texts and MeSH terms.
First, all MedQuAD XML files were parsed. Records 

were excluded if the question text was missing, the answer 
text was missing, either text contained zero tokens after 
preprocessing, or the XML structure could not be read as a 
valid question-answer record. Exact duplicate records 
were removed using the normalised question text and nor-
malised answer text as the duplicate key. This exclusion 
procedure was necessary because three MedQuAD subsets 
contain question metadata but no answer text. The exclu-
sion criteria were applied before term matching and before 
the calculation of pair-level variables.

Second, text was normalised. Unicode strings were 
converted to Unicode normalisation form NFKC. All al-
phabetic characters were lowercased. Curly quotation 
marks and apostrophes were replaced with straight equi-
valents. Hyphens and slashes inside medical expressions 
were converted to spaces to permit matching of variants 
such as non-Hodgkin and non Hodgkin. All remaining punc-
tuation was separated from adjacent word characters be-
fore tokenisation. Multiple spaces were reduced to one 
space.

Third, tokenisation was performed using a fixed 
regex-based tokenizer. The tokenizer extracted alphabetic 
strings, numeric strings, and alphanumeric strings. The 
same tokenizer was used for question text, answer text, 
and MeSH terms. No stemming, lemmatisation, part-of-
speech tagging, or language-model processing was used.

Fourth, MeSH terms were parsed and normalised 
with the same procedure. Terms with fewer than two al-
phabetic characters were removed. Terms consisting only 
of stop words, single letters, or numeric strings were ex-
cluded. Duplicate normalised MeSH terms were collapsed 
into one record while preserving their MeSH source field, 
such as descriptor name, descriptor entry term, supple-
mentary concept name, or supplementary concept syn-
onym.

 
3.5. Term matching
Medical terms were identified using longest-match-

first token-sequence matching. The normalised MeSH 
term list was converted into a lookup table indexed by first 
token and term length. For each question and answer, the 
script scanned tokens from left to right. At each token pos-
ition, it first tested the longest possible MeSH term begin-
ning at that position, then progressively shorter terms. 
When a match was found, the term span was stored and 
the scanner advanced to the token after the matched span. 
This procedure prevented shorter terms from being coun-
ted inside longer terms. For example, if breast cancer was 
matched, cancer was not additionally counted at the same 
token span.

Every term match was stored in a term-level output 
table with the following fields: pair ID, source folder, file 
name, text role (‘question’ or ‘answer’), matched term 
string, normalised term string, start token index, end 
token index, match length in tokens, and MeSH source 
field. This term-level table was retained as an auditable in-
termediate output.

 
3.6. Explanation markers
The study measured surface explanation markers 

around medical terms. The marker list consisted of the fol-
lowing fixed strings and patterns: also called, known as, 
called, means, refers to, defined as, is a, is an, and parenthetic-
al term patterns.

A marker was counted as proximal to a medical term 
if it occurred in the same sentence or inside a fixed token 
window of 10 tokens before or after the term. Sentences 
were segmented with a rule-based splitter using full stops, 
question marks, and semicolons as boundaries. Parenthet-
ical patterns were counted when a MeSH-matched term 
occurred immediately before or after text enclosed in par-
entheses, as in term ( ... ) or ( ... ) term. These markers were 
analysed only as surface explanation markers. They were 
not used as evidence of reader comprehension, semantic 
equivalence, or paraphrase.

 
3.7. Measures
For each question-answer pair, the analysis measured 

text length, medical-term frequency, term density, term 
relation, and explanation-marker proximity. Text length 
was defined as question and answer token counts. 
Medical-term frequency was defined as MeSH-matched 
term mentions and distinct normalised MeSH terms in 
each part of the pair.

Term density was normalised per 1,000 tokens to ac-
count for the large difference in length between questions 
and answers. Term relation was measured through three 
counts: retained terms, introduced terms, and question-
only terms. Retained terms were distinct terms present in 
both the question and the answer. Introduced terms were 
distinct terms present in the answer but absent from the 
question. Question-only terms were distinct terms present 
in the question but absent from the answer.

Three proportional measures were then calculated. 
Retention rate was the number of retained terms divided 
by the number of distinct question terms. Introduction rate 
was the number of introduced terms divided by the num-
ber of distinct answer terms. Terminological expansion ra-
tio was the number of answer term mentions divided by 
the number of question term mentions. Undefined values 
caused by zero denominators were coded as missing and 
excluded from tests requiring the relevant denominator.

Explanation-marker proximity was calculated separ-
ately for retained and introduced answer terms. A retained 
or introduced answer-term mention was counted as mark-
er-proximal if it occurred in the same sentence as an ex-
planation marker or within the fixed token window 
defined above. Retained marker rate and introduced mark-
er rate were calculated as the proportion of retained and in-
troduced answer-term mentions with marker proximity.

 
3.8. Statistical analysis
All statistical analysis used the pair-level metrics 

table. Descriptive statistics included counts, means, medi-
ans, standard deviations, interquartile ranges, and 95% 
confidence intervals. Because term-count and term-dens-
ity variables were expected to be skewed, medians and 
non-parametric tests were reported alongside means.

For RQ1, question and answer term densities were 
compared with a paired design. The main test was the Wil-
coxon signed-rank test comparing question and answer 
term density per 1,000 tokens. Effect size was reported as 
rank-biserial correlation. Mean and median paired differ-
ences were reported with bootstrap 95% confidence inter-
vals based on 10,000 resamples.

For RQ2, retained, introduced, and question-only 
terms were summarised by count and proportion. Pair-
level differences among retained, introduced, and 
question-only term counts were tested using non-paramet-
ric paired tests. Retention and introduction rates were also 
compared at the pair level.

For RQ3, marker proximity was compared for intro-
duced and retained term mentions. The primary analysis 
compared introduced_marker_rate and retained_marker_rate 
at the pair level using a paired test. A secondary analysis 
used logistic regression at the term-mention level, with 
marker presence as the dependent variable and term status 
(‘introduced’ vs. ‘retained’) as the predictor. Pair ID was 
included as a clustering variable for robust standard errors.

For RQ4, source-group effects were tested with 
Kruskal-Wallis tests for pair-level variables. Negative bi-
nomial generalised linear models with token-count offsets 
were fitted for selected count outcomes, including answer 
term mentions and introduced terms. Model outputs in-
cluded coefficients, standard errors, confidence intervals, p 
values, and Benjamini-Hochberg adjusted p values.

All tests used an alpha level of .05. Exact p values 
were reported where possible.

Negative binomial generalised linear models were fit-
ted in Python using statsmodels. The statsmodels NegativeBi-
nomial family was used with its default dispersion paramet-
er, alpha = 1.0. The negative binomial outputs are there-
fore reported as reproducible supplementary count-regres-
sion results for source-group comparison, while the main 
inferential evidence also includes non-parametric pair-
level tests and source-group Kruskal-Wallis tests.

 
3.9. Reproducibility package
The analysis was implemented as a scripted pipeline 

and can be reproduced from the original MedQuAD and 
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sources, parses the MedQuAD XML files, extracts and 
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4. RESULTS
The MedQuAD XML collection contained a total of 

47,441 QAPair elements. After removing records with 
empty answers, zero-token texts, malformed records, and 

exact duplicates, the analytic corpus contained 16,359 
question-answer pairs. The MeSH resource contained 
952,310 normalised terms. Longest-match-first matching 
produced 609,813 MeSH term matches.

Table 1
Corpus composition by MedQuAD source

SOURCE PAIRS %

1_CancerGov_QA 729 4.5

QUESTION 
TOKENS

6,070

ANSWER 
TOKENS

425,591

QUESTION TERM 
MENTIONS

1,323

ANSWER TERM 
MENTIONS

87,451

2_GARD_QA 5,389 32.9 39,145 1,087,348 6,473 159,072

3_GHR_QA 5,430 33.2 42,783 697,645 6,721 144,085

4_MPlus_Health_Topics_QA 981 6.0 5,585 142,833 1,035 27,282

5_NIDDK_QA 1,144 7.0 9,538 287,597 1,900 56,089

6_NINDS_QA 1,088 6.7 8,542 108,973 1,610 19,999

7_SeniorHealth_QA 769 4.7 4,870 195,105 1,085 34,994

8_NHLBI_QA_XML 559 3.4 3,330 258,360 833 47,925

9_CDC_QA 270 1.7 2,095 60,969 652 11,284

Total 16,359 100.0 121,958 3,264,421 21,632 588,181

Table 2
Question and answer token counts and term-density statistics

VARIABLE N MEAN

Question tokens 16,359 7.46

MEDIAN

7.00

SD

2.45

IQR

3.00

95% CI FOR 
MEAN

7.42–7.49

Answer tokens 16,359 199.55 138.00 245.68 182.00 195.79–203.34

Question term mentions 16,359 1.32 1.00 0.62 1.00 1.31–1.33

Answer term mentions 16,359 35.95 25.00 48.88 25.00 35.20–36.73

Question term density per 1,000 tokens 16,359 188.42 166.67 85.30 125.00 187.10–189.73

Answer term density per 1,000 tokens 16,359 187.83 176.80 80.05 73.82 186.61–189.06

For term density, the Wilcoxon signed-rank test gave 
W = 65,480,349.00, p = .451, rank-biserial r = .007. For 
term mentions, W = 12,976.50, p < .001, rank-biserial r = 
1.000.

Paired tests: introduced vs retained terms, W = 
27,865.50, p < .001, r = 1.000; introduced vs question-only 
terms, W = 14,811.00, p < .001, r = 1.000; retention rate vs 
introduction rate, W = 63,396,937.50, p = .311, r = .009. 
The pair-level marker-rate comparison gave W = 
15,784,887.50, p < .001, rank-biserial r = -.415.

The logistic regression coefficient for retained terms 
was β = 0.292, SE = 0.010, 95% CI [0.274, 0.311], pFDR < 
.001. Kruskal-Wallis tests by source group were signific-
ant for question term density, H = 1488.56, pFDR < .001; 
answer term density, H = 1784.73, pFDR < .001; retained 
terms, H = 1217.63, pFDR < .001; introduced terms, H = 
1465.24, pFDR < .001; question-only terms, H = 1527.92, 
pFDR < .001; retention rate, H = 1403.81, pFDR < .001; in-
troduction rate, H = 314.06, pFDR < .001; and terminolo-
gical expansion ratio, H = 1604.70, pFDR < .001.

Table 3
Retained, introduced, and question-only terms

VARIABLE N TOTAL

Retained terms 16,359 15,891

MEAN

0.97

MEDIAN

1.00

SD

0.57

95% CI FOR MEAN

0.96–0.98

Introduced terms 16,359 334,852 20.47 17.00 17.78 20.19–20.74

Question-only terms 16,359 5,727 0.35 0.00 0.59 0.34–0.36

Retention rate 16,039 — 0.78 1.00 0.36 0.77–0.78

Introduction rate 16,337 — 0.92 0.95 0.11 0.92–0.92

Terminological expansion ratio 16,039 — 28.67 21.00 32.96 28.17–29.18

Table 4
Explanation-marker frequency near retained and introduced answer terms

TERM STATUS ANSWER TERM MENTIONS MENTIONS WITH MARKER

Introduced 536,315 163,260

MARKER RATE

0.304

Retained 51,866 19,169 0.370

Table 5
Negative-binomial regression results for source-group variation

OUTCOME SOURCE β

Answer term mentions 2_GARD_QA -0.290

SE

0.008

95% CI

-0.306, -0.274

IRR

0.748

pFDR

<.001

Answer term mentions 3_GHR_QA 0.059 0.010 0.040, 0.078 1.061 <.001

Answer term mentions 4_MPlus_Health_Topics_QA -0.069 0.010 -0.089, -0.049 0.933 <.001

Answer term mentions 5_NIDDK_QA -0.039 0.010 -0.059, -0.020 0.961 <.001

Answer term mentions 6_NINDS_QA -0.137 0.011 -0.158, -0.116 0.872 <.001

Answer term mentions 7_SeniorHealth_QA -0.123 0.012 -0.147, -0.099 0.884 <.001

Answer term mentions 8_NHLBI_QA_XML -0.095 0.010 -0.115, -0.075 0.909 <.001

Answer term mentions 9_CDC_QA -0.020 0.016 -0.051, 0.011 0.980 .201

Introduced terms 2_GARD_QA 0.167 0.018 0.131, 0.202 1.181 <.001

Introduced terms 3_GHR_QA 0.445 0.019 0.408, 0.482 1.560 <.001

Introduced terms 4_MPlus_Health_Topics_QA 0.420 0.019 0.382, 0.458 1.522 <.001

Introduced terms 5_NIDDK_QA 0.273 0.020 0.233, 0.314 1.315 <.001

Introduced terms 6_NINDS_QA 0.375 0.020 0.336, 0.414 1.455 <.001

Introduced terms 7_SeniorHealth_QA 0.068 0.023 0.022, 0.113 1.070 .004

Introduced terms 8_NHLBI_QA_XML 0.118 0.022 0.075, 0.160 1.125 <.001

Introduced terms 9_CDC_QA 0.397 0.028 0.342, 0.451 1.487 <.001
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5. DISCUSSION
5.1. Medical-term density
RQ1 asked whether MedQuAD answers contain 

higher medical-terminology density than their corres-
ponding questions. The answer is no. The mean density of 
MeSH-matched terms was almost identical in questions 
and answers: 188.42 terms per 1,000 tokens in questions 
and 187.83 in answers. The paired comparison was not sig-
nificant, W = 65,480,349.00, p = .451. Answers did con-
tain many more term mentions in absolute counts, with a 
mean of 35.95 term mentions per answer compared with 
1.32 per question, W = 12,976.50, p < .001. This difference 
reflects answer length: answers had a mean length of 
199.55 tokens, whereas questions had a mean length of 
7.46 tokens.

From the standpoint of Register Theory, the main dif-
ference between the two parts of the Q&A pair is there-
fore not higher normalised terminological concentration in 
answers. The difference is textual elaboration. Many Med-
QuAD questions are short formulaic requests built around 
a named condition, treatment, or medical object, which 
gives them high term density despite their brevity. An-
swers expand the same medical topic into longer explanat-
ory discourse while maintaining a similar normalised level 

of MeSH-matched terminology. This finding is compatible 
with register-based corpus research, where register differ-
ences may appear through distributions of lexical features, 
text length, informational elaboration, and communicative 
purpose rather than through one isolated frequency meas-
ure alone (Biber, 1988, 2012; Biber & Conrad, 2009). It 
also fits recent corpus work showing that medical text 
types differ internally, even inside the same field of medic-
al communication (Gong et al., 2025; Mbodj & Cortes, 
2025; Semino et al., 2025).

 
5.2. Term retention and term introduction
RQ2 asked what proportion of medical terms in an-

swers are retained from the question, introduced in the an-
swer, or absent from the answer despite appearing in the 
question. The results show a strong asymmetry.

Across the analytic corpus, there were 15,891 retained 
terms, 334,852 answer-introduced terms, and 5,727 ques-
tion-only terms. At the pair level, answers contained a 
mean of 20.47 introduced terms, compared with 0.97 re-
tained terms and 0.35 question-only terms. Introduced 
terms significantly outnumbered retained terms, W = 
27,865.50, p < .001, and question-only terms, W = 
14,811.00, p < .001.

Figure 1. Distribution of term density in questions and answers

Figure 2. Terminological expansion ratio by source group

Figure 3. Introduced-term proportion by source group
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The high median retention rate of 1.00 indicates that 
when a question contained a MeSH-matched term, that 
term was usually repeated in the answer. At the same 
time, the high introduction rate, mean = 0.92 and median = 
0.95, shows that most distinct answer terms were not 
present in the question. The typical answer therefore both 
repeats the central medical term from the question and 
adds a much larger set of additional medical terms. This 
pattern gives quantitative evidence for terminological 
asymmetry inside institutional consumer health Q&A dis-
course.

This result refines earlier consumer health vocabulary 
research. Foundational studies showed that lay health 
wording and professional medical vocabularies differ in 
lexical form, spelling, abbreviation, and degree of technic-
ality (Keselman et al., 2008; Tse & Soergel, 2003; Zeng-
Treitler et al., 2008; Zeng & Tse, 2006). The present res-
ults show how such difference appears inside paired insti-
tutional Q&A data. The answer repeats some question ter-
minology, then adds a larger medical vocabulary around it. 
This is a linguistic feature of institutional health explana-
tion: the answer converts a compact information request 
into a more elaborated medical account.

 
5.3. Explanation markers around retained and in-

troduced terms
RQ3 asked whether answer-introduced medical terms 

are more commonly placed near explicit explanation 
markers than retained terms. The results do not support 
that expectation. Introduced answer terms had a marker 
rate of 30.44%, whereas retained answer terms had a 
marker rate of 36.96%. The pair-level comparison was sig-
nificant, W = 15,784,887.50, p < .001, with a negative 
rank-biserial correlation, r = -.415. The logistic regression 
result also showed higher marker odds for retained terms, 
β = 0.292, SE = 0.010, 95% CI [0.274, 0.311], pFDR < .001.

These results indicate that newly introduced MeSH-
matched terms were not more likely to occur near surface 
explanation markers. Retained terms were more fre-
quently found near such markers. A plausible linguistic 
explanation is that retained terms often include the named 
condition or focus of the question, and institutional an-
swers commonly define or restate this central term near 
the beginning of an answer. Introduced terms, by contrast, 
may occur later as part of causal, diagnostic, treatment, 
anatomical, or procedural explanation, where the text may 
use specialist terminology without local metalinguistic 
marking.

This finding is important for patient-facing medical 
communication. Research on jargon shows that patients 
may prefer and understand medical information better 
when technical wording is clarified (Allen et al., 2023; 
Castro et al., 2007), and clinical studies continue to report 
regular use of medical jargon in patient communication 

(Charpentier et al., 2021; Miller et al., 2022). The present 
corpus evidence shows that institutional consumer health 
answers do contain many surface explanation markers, but 
these markers are not concentrated around the terms that 
are newly introduced by the answer. Since the present 
study measured only surface markers, this result should be 
read as a textual finding about explicit metalinguistic 
framing, not as evidence about reader comprehension.

 
5.4. Source-group variation
RQ4 asked whether terminological asymmetry differs 

among MedQuAD source groups. The answer is yes. 
Kruskal-Wallis tests were significant for all tested source-
group variables: question term density, answer term dens-
ity, retained terms, introduced terms, question-only terms, 
retention rate, introduction rate, and terminological ex-
pansion ratio, all pFDR < .001. Source groups also differed 
in the negative-binomial models for answer term mentions 
and introduced terms.

The source summaries show marked variation. Can-
cerGov had the highest mean terminological expansion ra-
tio, 71.23, followed by NHLBI, 58.66, SeniorHealth, 
33.75, and NIDDK, 31.97. NINDS had the lowest mean 
expansion ratio, 14.48. Mean introduction rates were high 
across all sources, ranging from 0.891 in NINDS to 0.952 
in NHLBI and MedlinePlus Health Topics. These findings 
show that consumer health Q&A is not a single uniform 
register. It contains source-specific and topic-specific pat-
terns of medical-term use.

This result agrees with corpus studies of biomedical 
and pharmaceutical discourse that report variation among 
medical text types, subfields, and communicative settings 
(Grabowski, 2013, 2015; Lippincott et al., 2011). It also fits 
more recent register-based work on medical academic dis-
course, where different medical genres and article sections 
show different lexical patterns (Gong et al., 2025; Mbodj 
& Cortes, 2025). In the present study, source-group vari-
ation appears inside consumer health Q&A itself. Institu-
tional source, medical topic, and communicative purpose 
all affect the quantitative profile of medical terminology.

 
5.5. Corpus examples of the quantitative patterns
The quantitative findings can be illustrated by repres-

entative question-answer pairs from the analytic corpus. 
These examples are not used as a separate qualitative data-
set; they are presented as corpus evidence for the measured 
patterns reported above.

A first pattern concerns RQ1. Questions were short, 
but many contained a named medical term, which pro-
duced high normalised term density. For example, the 
MedlinePlus Health Topics question ‘What is (are) High 
Blood Pressure?’ contained six tokens and one MeSH-
matched term, giving a question term density of 166.67 
terms per 1,000 tokens. Its answer began: ‘Blood pressure is 

the force of your blood pushing against the walls of your 
arteries’. The answer contained 187 tokens and 35 MeSH-
matched term mentions, giving an answer term density of 
187.17 terms per 1,000 tokens. The answer therefore con-
tained many more medical terms in absolute number, but 
the normalised density remained close to that of the ques-
tion. The same pattern appeared in the GARD pair ‘What 
is (are) Chordoma?’, where the four-token question had one 
matched term and the answer contained 41 term mentions 
across 219 tokens.

A second pattern concerns RQ2. In many pairs, the 
answer retained the central term from the question and in-
troduced a much larger set of additional terms. In the 
GARD pair ‘What is (are) Chordoma?’, the retained term 
was chordoma. The answer introduced terms such as tumor, 
notochord, embryo, spine, skull, bone, tissue, gene, and double 
vision. The pair had one retained term, 20 introduced 
terms, and no question-only terms. Similarly, in the Ge-
netics Home Reference pair ‘What is (are) ataxia with vit-
amin E deficiency?’, the answer retained ataxia with vitamin 
E deficiency and introduced terms such as ataxia, peripheral 
neuropathy, retinitis pigmentosa, dysarthria, free radicals, anti-
oxidant, vision, speech, and lower limb. This pair also had one 
retained term, 20 introduced terms, and no question-only 
terms.

A third pattern concerns RQ3. Explanation markers 
were not concentrated around answer-introduced terms. 
In the NHLBI pair ‘What are the symptoms of Pulmonary 
Embolism?’, the retained term pulmonary embolism occurred 
in the answer opening: ‘Major signs and symptoms of pul-
monary embolism (PE) include unexplained shortness of 
breath...’ The retained term had marker proximity, includ-
ing the parenthetical acronym pattern, while many intro-
duced terms in the same answer, such as chest pain, deep 
vein thrombosis, arrhythmia, heart rate, fainting, and sweating, 
were listed as symptom terminology without the same loc-
al metalinguistic framing. This pair had a retained-marker 
rate of 1.00 and an introduced-marker rate of 0.074. A 
similar pattern occurred in the NHLBI pair ‘What causes 
Bronchopulmonary Dysplasia?’, where the retained term 
bronchopulmonary dysplasia appeared with the parenthetical 
acronym BPD, while introduced terms such as oxygen, 
ventilator, ventilation, premature infants, and infections were 
part of the causal explanation.

A fourth pattern concerns RQ4. Source-group vari-
ation can be seen in the contrast between high-expansion 
and lower-expansion pairs. In CancerGov, the question 
‘What are the symptoms of Neuroblastoma?’ contained one 
matched term, while the answer contained 50 term men-
tions and 32 introduced terms, including abdomen, bone, 
chest, cancer, high blood pressure, horner syndrome, eyelid, 
bleeding, and fever. The terminological expansion ratio for 
this pair was 50.00. In contrast, the NINDS pair ‘What is 
the outlook for Pompe Disease?’ contained one question term 

and 11 answer term mentions, with seven introduced 
terms, including enzyme replacement therapy, hearts, respir-
atory muscle, infection, and prognosis. Its expansion ratio 
was 11.00. These examples correspond to the source-group 
results, where CancerGov had the highest mean expansion 
ratio and NINDS had the lowest.

The examples show the linguistic form behind the 
quantitative results. MedQuAD questions commonly 
present a compact medical information request built 
around one named term. Answers commonly repeat that 
central term, then add anatomical, diagnostic, causal, 
symptomatic, prognostic , or treatment-related 
terminology. Explicit explanation markers tend to appear 
near central retained terms or acronym expansions, while 
many introduced terms occur as part of the answer’s med-
ical exposition. This pattern supports the main finding that 
terminological asymmetry in institutional consumer health 
Q&A discourse is primarily a matter of expansion, reten-
tion, and source-specific textual elaboration, not a simple 
increase in normalised term density.

The results also refine the use of Register Theory in 
the study of consumer health Q&A discourse. Register-
based corpus linguistics assumes that linguistic features 
vary with communicative purpose, participant relation, 
and text type (Biber, 1988, 2012; Biber & Conrad, 2009). 
The present findings show that this variation is not limited 
to differences between separate genres or professional and 
lay corpora. It can also be measured inside a paired commu-
nicative unit. In MedQuAD, the question and the answer 
share the same medical topic, but they differ in communic-
ative task: the question names or requests information, 
whereas the answer elaborates, classifies, defines, and con-
textualises. The absence of a significant density difference, 
together with strong differences in absolute term counts, 
term introduction, marker proximity, and source-group 
variation, suggests that register contrast in institutional 
Q&A discourse is expressed less through normalised dens-
ity alone than through patterns of expansion, retention, 
and textual elaboration. This gives Register Theory a more 
precise account of paired medical discourse: register differ-
ence can be quantified as a relation between two linked 
text parts, not only as a contrast between independent cor-
pora.

 
5.6. Relation to previous research
The findings connect consumer health vocabulary re-

search with corpus-based register analysis. Earlier work 
established the vocabulary gap between consumer word-
ing and professional medical terminology (Keselman et al., 
2008; Tse & Soergel, 2003; Zeng & Tse, 2006). More re-
cent research has continued this concern through con-
sumer health question answering, summarisation, and 
vocabulary expansion (Ben Abacha et al., 2021; Demner-
Fushman et al., 2020; Savery et al., 2020). The present 
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The high median retention rate of 1.00 indicates that 
when a question contained a MeSH-matched term, that 
term was usually repeated in the answer. At the same 
time, the high introduction rate, mean = 0.92 and median = 
0.95, shows that most distinct answer terms were not 
present in the question. The typical answer therefore both 
repeats the central medical term from the question and 
adds a much larger set of additional medical terms. This 
pattern gives quantitative evidence for terminological 
asymmetry inside institutional consumer health Q&A dis-
course.

This result refines earlier consumer health vocabulary 
research. Foundational studies showed that lay health 
wording and professional medical vocabularies differ in 
lexical form, spelling, abbreviation, and degree of technic-
ality (Keselman et al., 2008; Tse & Soergel, 2003; Zeng-
Treitler et al., 2008; Zeng & Tse, 2006). The present res-
ults show how such difference appears inside paired insti-
tutional Q&A data. The answer repeats some question ter-
minology, then adds a larger medical vocabulary around it. 
This is a linguistic feature of institutional health explana-
tion: the answer converts a compact information request 
into a more elaborated medical account.

 
5.3. Explanation markers around retained and in-

troduced terms
RQ3 asked whether answer-introduced medical terms 

are more commonly placed near explicit explanation 
markers than retained terms. The results do not support 
that expectation. Introduced answer terms had a marker 
rate of 30.44%, whereas retained answer terms had a 
marker rate of 36.96%. The pair-level comparison was sig-
nificant, W = 15,784,887.50, p < .001, with a negative 
rank-biserial correlation, r = -.415. The logistic regression 
result also showed higher marker odds for retained terms, 
β = 0.292, SE = 0.010, 95% CI [0.274, 0.311], pFDR < .001.

These results indicate that newly introduced MeSH-
matched terms were not more likely to occur near surface 
explanation markers. Retained terms were more fre-
quently found near such markers. A plausible linguistic 
explanation is that retained terms often include the named 
condition or focus of the question, and institutional an-
swers commonly define or restate this central term near 
the beginning of an answer. Introduced terms, by contrast, 
may occur later as part of causal, diagnostic, treatment, 
anatomical, or procedural explanation, where the text may 
use specialist terminology without local metalinguistic 
marking.

This finding is important for patient-facing medical 
communication. Research on jargon shows that patients 
may prefer and understand medical information better 
when technical wording is clarified (Allen et al., 2023; 
Castro et al., 2007), and clinical studies continue to report 
regular use of medical jargon in patient communication 

(Charpentier et al., 2021; Miller et al., 2022). The present 
corpus evidence shows that institutional consumer health 
answers do contain many surface explanation markers, but 
these markers are not concentrated around the terms that 
are newly introduced by the answer. Since the present 
study measured only surface markers, this result should be 
read as a textual finding about explicit metalinguistic 
framing, not as evidence about reader comprehension.

 
5.4. Source-group variation
RQ4 asked whether terminological asymmetry differs 

among MedQuAD source groups. The answer is yes. 
Kruskal-Wallis tests were significant for all tested source-
group variables: question term density, answer term dens-
ity, retained terms, introduced terms, question-only terms, 
retention rate, introduction rate, and terminological ex-
pansion ratio, all pFDR < .001. Source groups also differed 
in the negative-binomial models for answer term mentions 
and introduced terms.

The source summaries show marked variation. Can-
cerGov had the highest mean terminological expansion ra-
tio, 71.23, followed by NHLBI, 58.66, SeniorHealth, 
33.75, and NIDDK, 31.97. NINDS had the lowest mean 
expansion ratio, 14.48. Mean introduction rates were high 
across all sources, ranging from 0.891 in NINDS to 0.952 
in NHLBI and MedlinePlus Health Topics. These findings 
show that consumer health Q&A is not a single uniform 
register. It contains source-specific and topic-specific pat-
terns of medical-term use.

This result agrees with corpus studies of biomedical 
and pharmaceutical discourse that report variation among 
medical text types, subfields, and communicative settings 
(Grabowski, 2013, 2015; Lippincott et al., 2011). It also fits 
more recent register-based work on medical academic dis-
course, where different medical genres and article sections 
show different lexical patterns (Gong et al., 2025; Mbodj 
& Cortes, 2025). In the present study, source-group vari-
ation appears inside consumer health Q&A itself. Institu-
tional source, medical topic, and communicative purpose 
all affect the quantitative profile of medical terminology.

 
5.5. Corpus examples of the quantitative patterns
The quantitative findings can be illustrated by repres-

entative question-answer pairs from the analytic corpus. 
These examples are not used as a separate qualitative data-
set; they are presented as corpus evidence for the measured 
patterns reported above.

A first pattern concerns RQ1. Questions were short, 
but many contained a named medical term, which pro-
duced high normalised term density. For example, the 
MedlinePlus Health Topics question ‘What is (are) High 
Blood Pressure?’ contained six tokens and one MeSH-
matched term, giving a question term density of 166.67 
terms per 1,000 tokens. Its answer began: ‘Blood pressure is 

the force of your blood pushing against the walls of your 
arteries’. The answer contained 187 tokens and 35 MeSH-
matched term mentions, giving an answer term density of 
187.17 terms per 1,000 tokens. The answer therefore con-
tained many more medical terms in absolute number, but 
the normalised density remained close to that of the ques-
tion. The same pattern appeared in the GARD pair ‘What 
is (are) Chordoma?’, where the four-token question had one 
matched term and the answer contained 41 term mentions 
across 219 tokens.

A second pattern concerns RQ2. In many pairs, the 
answer retained the central term from the question and in-
troduced a much larger set of additional terms. In the 
GARD pair ‘What is (are) Chordoma?’, the retained term 
was chordoma. The answer introduced terms such as tumor, 
notochord, embryo, spine, skull, bone, tissue, gene, and double 
vision. The pair had one retained term, 20 introduced 
terms, and no question-only terms. Similarly, in the Ge-
netics Home Reference pair ‘What is (are) ataxia with vit-
amin E deficiency?’, the answer retained ataxia with vitamin 
E deficiency and introduced terms such as ataxia, peripheral 
neuropathy, retinitis pigmentosa, dysarthria, free radicals, anti-
oxidant, vision, speech, and lower limb. This pair also had one 
retained term, 20 introduced terms, and no question-only 
terms.

A third pattern concerns RQ3. Explanation markers 
were not concentrated around answer-introduced terms. 
In the NHLBI pair ‘What are the symptoms of Pulmonary 
Embolism?’, the retained term pulmonary embolism occurred 
in the answer opening: ‘Major signs and symptoms of pul-
monary embolism (PE) include unexplained shortness of 
breath...’ The retained term had marker proximity, includ-
ing the parenthetical acronym pattern, while many intro-
duced terms in the same answer, such as chest pain, deep 
vein thrombosis, arrhythmia, heart rate, fainting, and sweating, 
were listed as symptom terminology without the same loc-
al metalinguistic framing. This pair had a retained-marker 
rate of 1.00 and an introduced-marker rate of 0.074. A 
similar pattern occurred in the NHLBI pair ‘What causes 
Bronchopulmonary Dysplasia?’, where the retained term 
bronchopulmonary dysplasia appeared with the parenthetical 
acronym BPD, while introduced terms such as oxygen, 
ventilator, ventilation, premature infants, and infections were 
part of the causal explanation.

A fourth pattern concerns RQ4. Source-group vari-
ation can be seen in the contrast between high-expansion 
and lower-expansion pairs. In CancerGov, the question 
‘What are the symptoms of Neuroblastoma?’ contained one 
matched term, while the answer contained 50 term men-
tions and 32 introduced terms, including abdomen, bone, 
chest, cancer, high blood pressure, horner syndrome, eyelid, 
bleeding, and fever. The terminological expansion ratio for 
this pair was 50.00. In contrast, the NINDS pair ‘What is 
the outlook for Pompe Disease?’ contained one question term 

and 11 answer term mentions, with seven introduced 
terms, including enzyme replacement therapy, hearts, respir-
atory muscle, infection, and prognosis. Its expansion ratio 
was 11.00. These examples correspond to the source-group 
results, where CancerGov had the highest mean expansion 
ratio and NINDS had the lowest.

The examples show the linguistic form behind the 
quantitative results. MedQuAD questions commonly 
present a compact medical information request built 
around one named term. Answers commonly repeat that 
central term, then add anatomical, diagnostic, causal, 
symptomatic, prognostic , or treatment-related 
terminology. Explicit explanation markers tend to appear 
near central retained terms or acronym expansions, while 
many introduced terms occur as part of the answer’s med-
ical exposition. This pattern supports the main finding that 
terminological asymmetry in institutional consumer health 
Q&A discourse is primarily a matter of expansion, reten-
tion, and source-specific textual elaboration, not a simple 
increase in normalised term density.

The results also refine the use of Register Theory in 
the study of consumer health Q&A discourse. Register-
based corpus linguistics assumes that linguistic features 
vary with communicative purpose, participant relation, 
and text type (Biber, 1988, 2012; Biber & Conrad, 2009). 
The present findings show that this variation is not limited 
to differences between separate genres or professional and 
lay corpora. It can also be measured inside a paired commu-
nicative unit. In MedQuAD, the question and the answer 
share the same medical topic, but they differ in communic-
ative task: the question names or requests information, 
whereas the answer elaborates, classifies, defines, and con-
textualises. The absence of a significant density difference, 
together with strong differences in absolute term counts, 
term introduction, marker proximity, and source-group 
variation, suggests that register contrast in institutional 
Q&A discourse is expressed less through normalised dens-
ity alone than through patterns of expansion, retention, 
and textual elaboration. This gives Register Theory a more 
precise account of paired medical discourse: register differ-
ence can be quantified as a relation between two linked 
text parts, not only as a contrast between independent cor-
pora.

 
5.6. Relation to previous research
The findings connect consumer health vocabulary re-

search with corpus-based register analysis. Earlier work 
established the vocabulary gap between consumer word-
ing and professional medical terminology (Keselman et al., 
2008; Tse & Soergel, 2003; Zeng & Tse, 2006). More re-
cent research has continued this concern through con-
sumer health question answering, summarisation, and 
vocabulary expansion (Ben Abacha et al., 2021; Demner-
Fushman et al., 2020; Savery et al., 2020). The present 
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study adds a paired-text measurement of the relation 
between questions and answers. Its focus is not only 
whether lay and professional vocabularies differ, but how 
institutional answers relate terminologically to the ques-
tions they answer.

The results also add a linguistic account of medical ter-
minology in patient-facing institutional discourse. The an-
swer side is not simply more terminologically dense after 
length normalisation. Instead, it is much longer, retains 
central question terms, introduces many additional terms, 
and varies by source group. This provides a reproducible 
way to measure term retention, term introduction, ques-
tion-only terminology, expansion ratios, and explanation-
marker proximity in medical Q&A corpora. Such a pro-
cedure can be reused for other health-information corpora, 
other controlled terminologies, and later multilingual com-
parisons.

 
5.7. Limitations
Several limitations should be noted. First, MedQuAD 

is an institutional consumer-oriented Q&A corpus. It does 
not represent spontaneous patient-authored questions, 
clinical encounters, online patient forums, or spoken med-
ical interaction. The findings therefore apply to institu-
tional consumer health information and should not be gen-
eralised to all patient medical language.

Second, MeSH matching cannot identify all medical 
terminology. MeSH provides a transparent external ter-
minology resource, but it does not cover every medically 
meaningful expression in consumer health discourse. Col-
loquial symptoms, misspellings, descriptive lay phrases, 
drug brand names, and non-MeSH expressions may there-
fore be missed. The results should be read as estimates of 
MeSH-recognisable medical terminology, not as a com-
plete inventory of all health-related vocabulary.

Third, exact lexical matching misses semantic para-
phrases. If a question uses a lay expression and the answer 
uses a professional equivalent with no lexical overlap, the 
present method does not classify that relation as para-
phrase. This is a deliberate methodological restriction of 
the study.

Fourth, explanation markers are surface textual pat-
terns. Their presence near a term does not prove that the 
term is understood by readers, and their absence does not 
prove that the text is unclear. Reader comprehension 
would require separate experimental or survey evidence.

Fifth, the study is English-only and based on NIH-re-
lated sources. The results may differ in multilingual cor-
pora, commercial medical websites, hospital leaflets, or pa-
tient-authored platforms.

Sixth, the quantitative design deliberately excludes 
qualitative discourse analysis. This strengthens reprodu-
cibility, but it also limits what can be said about local rhet-
orical function, contextual meaning, and reader reception.

6. CONCLUSION
The study quantified terminological asymmetry in 

MedQuAD consumer health question-answer pairs. The 
results showed that answers contained many more MeSH-
matched medical terms in absolute number than questions, 
but they did not show significantly higher normalised term 
density. Questions were short and commonly centred on a 
named medical condition, treatment, or health topic, 
which produced high term density despite their brevity. 
Answers were much longer and contained more term men-
tions, yet their density per 1,000 tokens was statistically 
similar to that of questions.

The analysis also showed a clear pattern of term re-
tention and term expansion. Across the analytic corpus, 
answers retained 15,891 terms from questions, introduced 
334,852 terms, and left 5,727 question terms unrepeated. 
Thus, institutional answers typically repeated a central 
question term and added a much larger set of medical 
terms. Introduced terms strongly outnumbered both re-
tained terms and question-only terms.

The explanation-marker results did not support the 
expectation that answer-introduced terms would be more 
frequently marked for explanation. Retained terms had a 
higher marker rate than introduced terms. This indicates 
that explicit surface markers, such as parenthetical expan-
sion or definitional wording, were more strongly linked to 
terms already present in the question than to terms newly 
added in the answer.

Source groups differed significantly across all tested 
measures, including term density, retained terms, intro-
duced terms, retention rate, introduction rate, and termin-
ological expansion ratio. Consumer health Q&A in Med-
QuAD is therefore not linguistically uniform; source group 
and topic affect the distribution of medical terminology.

Theoretically, the findings refine the application of 
Register Theory to consumer health discourse. The study 
shows that register contrast can be measured inside paired 
Q&A units, not only between separate corpora or genres. 
In this corpus, the question and answer share the same 
medical topic, but they differ in communicative task: the 
question names or requests information, whereas the an-
swer expands, classifies, defines, and contextualises. This 
register difference appears through expansion, retention, 
term introduction, explanation-marker distribution, and 
source-group variation, rather than through normalised 
term density alone.

The findings can inform corpus-based health commu-
nication, terminology management, patient-facing text 
design, and consumer health vocabulary research. Future 
studies can test the same procedure on patient-authored 
questions, multilingual health corpora, UMLS or Con-
sumer Health Vocabulary mappings, controlled readability 
experiments, and comparisons among consumer health 
texts, clinical notes, and biomedical research articles
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study adds a paired-text measurement of the relation 
between questions and answers. Its focus is not only 
whether lay and professional vocabularies differ, but how 
institutional answers relate terminologically to the ques-
tions they answer.

The results also add a linguistic account of medical ter-
minology in patient-facing institutional discourse. The an-
swer side is not simply more terminologically dense after 
length normalisation. Instead, it is much longer, retains 
central question terms, introduces many additional terms, 
and varies by source group. This provides a reproducible 
way to measure term retention, term introduction, ques-
tion-only terminology, expansion ratios, and explanation-
marker proximity in medical Q&A corpora. Such a pro-
cedure can be reused for other health-information corpora, 
other controlled terminologies, and later multilingual com-
parisons.

 
5.7. Limitations
Several limitations should be noted. First, MedQuAD 

is an institutional consumer-oriented Q&A corpus. It does 
not represent spontaneous patient-authored questions, 
clinical encounters, online patient forums, or spoken med-
ical interaction. The findings therefore apply to institu-
tional consumer health information and should not be gen-
eralised to all patient medical language.

Second, MeSH matching cannot identify all medical 
terminology. MeSH provides a transparent external ter-
minology resource, but it does not cover every medically 
meaningful expression in consumer health discourse. Col-
loquial symptoms, misspellings, descriptive lay phrases, 
drug brand names, and non-MeSH expressions may there-
fore be missed. The results should be read as estimates of 
MeSH-recognisable medical terminology, not as a com-
plete inventory of all health-related vocabulary.

Third, exact lexical matching misses semantic para-
phrases. If a question uses a lay expression and the answer 
uses a professional equivalent with no lexical overlap, the 
present method does not classify that relation as para-
phrase. This is a deliberate methodological restriction of 
the study.

Fourth, explanation markers are surface textual pat-
terns. Their presence near a term does not prove that the 
term is understood by readers, and their absence does not 
prove that the text is unclear. Reader comprehension 
would require separate experimental or survey evidence.

Fifth, the study is English-only and based on NIH-re-
lated sources. The results may differ in multilingual cor-
pora, commercial medical websites, hospital leaflets, or pa-
tient-authored platforms.

Sixth, the quantitative design deliberately excludes 
qualitative discourse analysis. This strengthens reprodu-
cibility, but it also limits what can be said about local rhet-
orical function, contextual meaning, and reader reception.

6. CONCLUSION
The study quantified terminological asymmetry in 

MedQuAD consumer health question-answer pairs. The 
results showed that answers contained many more MeSH-
matched medical terms in absolute number than questions, 
but they did not show significantly higher normalised term 
density. Questions were short and commonly centred on a 
named medical condition, treatment, or health topic, 
which produced high term density despite their brevity. 
Answers were much longer and contained more term men-
tions, yet their density per 1,000 tokens was statistically 
similar to that of questions.

The analysis also showed a clear pattern of term re-
tention and term expansion. Across the analytic corpus, 
answers retained 15,891 terms from questions, introduced 
334,852 terms, and left 5,727 question terms unrepeated. 
Thus, institutional answers typically repeated a central 
question term and added a much larger set of medical 
terms. Introduced terms strongly outnumbered both re-
tained terms and question-only terms.

The explanation-marker results did not support the 
expectation that answer-introduced terms would be more 
frequently marked for explanation. Retained terms had a 
higher marker rate than introduced terms. This indicates 
that explicit surface markers, such as parenthetical expan-
sion or definitional wording, were more strongly linked to 
terms already present in the question than to terms newly 
added in the answer.

Source groups differed significantly across all tested 
measures, including term density, retained terms, intro-
duced terms, retention rate, introduction rate, and termin-
ological expansion ratio. Consumer health Q&A in Med-
QuAD is therefore not linguistically uniform; source group 
and topic affect the distribution of medical terminology.

Theoretically, the findings refine the application of 
Register Theory to consumer health discourse. The study 
shows that register contrast can be measured inside paired 
Q&A units, not only between separate corpora or genres. 
In this corpus, the question and answer share the same 
medical topic, but they differ in communicative task: the 
question names or requests information, whereas the an-
swer expands, classifies, defines, and contextualises. This 
register difference appears through expansion, retention, 
term introduction, explanation-marker distribution, and 
source-group variation, rather than through normalised 
term density alone.

The findings can inform corpus-based health commu-
nication, terminology management, patient-facing text 
design, and consumer health vocabulary research. Future 
studies can test the same procedure on patient-authored 
questions, multilingual health corpora, UMLS or Con-
sumer Health Vocabulary mappings, controlled readability 
experiments, and comparisons among consumer health 
texts, clinical notes, and biomedical research articles
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This study examines visual–verbal blending as a mechanism through which 
social advertising compresses complex environmental and humanitarian 
problems into concise multimodal messages. Drawing on conceptual 
integration theory and corpus-oriented multimodal analysis, it analyses 196 
static advertising cases published or circulated between 2020 and 2025: 98 
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campaigns more often compress distant suffering into moral proximity, 
absence, disrupted everyday life, vulnerability, and the need for ethical 
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found across the corpus, indicating that interpretative orientation is encoded 
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offering an applied framework for tracing how social advertising distributes 
meaning across semiotic resources, condenses large-scale crises into blend-
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preventive action or as a subject of moral recognition and response. Because 
the study does not measure audience reception, the identified effects are in-
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1. INTRODUCTION
Contemporary social advertising increasingly oper-

ates as a form of visual–verbal blending (hereinafter 
VVB), in which image, text, composition, and implication 

organise the addressee’s interpretative position. Recent 
studies of visual and multimodal metaphor show that so-
cially oriented messages are rarely reducible to verbal ar-
gumentation alone. Forceville (2024) demonstrates that 
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