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UNCERTAINTY IN MEDICAL TEXTS: A CORPUS-BASED ANALYSIS

The phenomenon of linguistic uncertainty is defined as a fundamental constituent of medical
communication, necessitated by the inherently probabilistic nature of clinical evidence and therapeutic
outcomes. This research provides an extensive, corpus-based investigation into the systematic encoding
of such uncertainty across divergent medical genres. While the presence of hedging and modality in
scientific prose has been previously studied, the specific sociolinguistic variations across professional,
lay, and regulatory contexts remain under-documented. Consequently, the stylistic and pragmatic
mechanisms of hedging are scrutinized to determine how medical knowledge is recontextualized for
different stakeholders.

A specialized corpus of thirty English-language medical texts was compiled and categorized into
three discrete genres: academic research articles (n=10), patient-oriented informational brochures
(n=10), and pharmaceutical drug leaflets (n=10). The investigation was conducted via a dual-lens
approach, where quantitative frequency distributions of epistemic markers were integrated with
qualitative interpretations of their pragmatic functions. The interplay between modal verbs, lexical
hedges, and adverbial qualifiers was examined to identify the transition from «cautious scientific
detachmenty to «directive risk communicationy.

The substantial variation in marker distribution is proven to be a direct function of the target
audience and the specific communicative objective of the genre. These results are considered vital
for the fields of medical translation, clinical communication, and health policy. By elucidating how
medical «truthy is linguistically negotiated, this study contributes to a more robust framework for
genre-sensitive linguistic mediation, ultimately enhancing the efficacy of health-related information

dissemination.

Keywords: uncertainty, medical discourse, corpus-based analysis, hedging, patient information

texts, drug leaflets, risk communication.

Statement of the problem. Medical communica-
tion operates in a domain inherently characterized by
incomplete knowledge, evolving scientific evidence,
and variable patient outcomes. As a result, uncer-
tainty is not merely an occasional feature of medical
texts but an integral structural property emerging from
the nature of biomedical inquiry and clinical practice.
From the cautious wording of academic research to the
probabilistic risk categories in drug leaflets, linguistic
strategies for expressing uncertainty play a crucial role
in shaping how medical information is interpreted by
experts, patients, and regulatory bodies.

Despite the centrality of uncertainty to medi-
cal discourse, its manifestation varies considerably
across genres. Academic researchers use hedging
to align claims with available evidence, mitigate
potential criticism, and maintain epistemic humility.
Patient-oriented texts attempt to simplify uncertainty
without oversimplifying medical realities. Drug leaf-
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lets, in contrast, reflect legal and regulatory impera-
tives that require explicit descriptions of potential
risks—even those unlikely to occur.

Analysis of recent research and publications.
A foundational perspective is provided by Mishel,
who describes uncertainty in health contexts as “the
inability to determine the meaning of illness-related
events”, emphasizing cognitive processes and the
instability of available information [12, 227]. From
a sociolinguistic standpoint, Zinn highlights the per-
vasive nature of uncertainty in modern risk societies,
arguing that it is not merely a deficit but a structural
condition of scientific and clinical practice [27, 441].

Within linguistic research, uncertainty is com-
monly divided into epistemic, aleatory, and prag-
matic dimensions. Rowe and Wright define epistemic
uncertainty as arising from incomplete or imperfect
knowledge, noting that medical decisions often rely
on probabilistic evidence rather than deterministic
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truths [18, 344]. Aleatory uncertainty, in contrast,
stems from inherent randomness and biological var-
iability—what Gigerenzer et al. call “the natural limits
of predictability” [5, 56]. Pragmatic uncertainty, dis-
cussed by Markova, refers to ambiguity or indetermi-
nacy created through language itself, such as vague
quantifiers or generalizing expressions [10, 150].

Several scholars emphasize that uncertainty is
not solely a cognitive or informational problem but
also a discursive phenomenon. For example, Han,
Klein, and Arora propose a tripartite framework that
distinguishes between sources, issues, and loci of
uncertainty, illustrating how uncertainty is shaped by
communication practices, institutional structures, and
interpersonal dynamics [6, 831]. From the perspective
of medical discourse analysis, Hyland demonstrates
that uncertainty is rhetorically managed through
hedging devices — lexical, grammatical, and prag-
matic strategies that allow authors to present claims
cautiously [7, 138]. According to Hyland, hedging in
medical writing reflects disciplinary norms that prior-
itize precision and prevent overgeneralization.

Brashers argues that uncertainty can function as
both a threat and a resource for patients: while it may
increase anxiety, it can also preserve hope or enable
flexibility in decision-making [2, 481]. This aligns
with findings from patient communication studies,
where Babrow shows that individuals interpret med-
ical uncertainty through personal meaning-making
frameworks rather than purely technical information
[1,557].

Finally, in the context of risk communication,
Slovic and Peters et al. highlight how linguistic fram-
ing of uncertainty significantly shapes patient per-
ception, often more than statistical evidence itself
[20; 16]. Vague linguistic markers such as “may,”
“possible,” “rare,” or “in some cases” influence how
individuals judge likelihood and severity of medical
outcomes.

Task statement. This study aims to offer a system-
atic, corpus-based comparison of uncertainty marking
across three genres of medical writing. Uncertainty
in medical communication is a multidimensional con-
struct that has been widely discussed in linguistics,
sociology, psychology, and health communication
studies. Its conceptualization varies across disciplines,
but most scholars agree that uncertainty emerges from

limitations in knowledge, inherent variability in bio-
logical systems, and communicative choices made by
speakers.

Outline of the main material of the study. Taken
together, the literature suggests that uncertainty in
medical communication is a multilayered construct
encompassing epistemic (knowledge-based), aleatory
(variability-based), and pragmatic (language-based)
dimensions. It is shaped not only by the state of scien-
tific knowledge but also by institutional norms, com-
municative practices, and social expectations. This
multidimensional perspective provides the conceptual
foundation for exploring how uncertainty is linguisti-
cally encoded across different medical genres.

This study draws on a mini-corpus of thirty Eng-
lish medical texts published between 2018 and 2024.
The corpus incorporates materials from three major
genres — academic research articles, patient infor-
mation texts, and pharmaceutical leaflets — to ensure
balanced coverage across expert, semi-expert, and
lay-oriented medical communication (See Table 1).
All illustrative examples are paraphrased and repre-
sent recurrent linguistic patterns identified across the
corpus rather than direct quotations from individual
online sources.

In total, the corpus encompasses approximately
45,000 tokens. This size ensures adequate lexical
density and statistical reliability for frequency-based
measurements while remaining manageable for
in-depth qualitative interpretation.

Three categories of uncertainty markers were
examined:

1. Lexical markers — modal verbs, adverbs, adjec-
tives, cognitive verbs.

2. Syntactic markers — conditional clauses, pas-
sive constructions, agentless passives.

3. Pragmatic markers — disclaimers, depersonali-
zation, regulatory warnings.

The analysis combined corpus-driven quantitative
methods with qualitative interpretation. Frequency
counts and collocate analyses were generated using
AntConc and subsequently refined through contextual
analysis of individual occurrences. The table below
reports normalized frequencies per 1,000 words.

Academic texts exhibit the highest density of epis-
temic uncertainty markers, highlighting the central role
of hedging in the cautious presentation of scientific

Table 1

Overview of the Corpus Structure by Genre

Genre Number of Texts Approx. Word Count Source Examples
Academic research articles 10 ~ 22,000 words PubMed, BMJ, JAMA
Patient information texts 10 ~ 14,000 words NHS, Mayo Clinic, WebMD
Drug leaflets 10 ~ 9,000 words FDA-approved inserts
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Table 2
Distribution of Uncertainty Markers in the Medical Mini-Corpus

Marker Type Academic Articles Patient Texts Drug Leaflets
Modal verbs 18.9 15.4 22.7
Epistemic adverbs 12.8 4.6 2.3
Cognitive verbs 10.3 34 1.7
Conditionals 7.1 6.2 13.4
Regulatory disclaimers 1.4 3.9 17.8

knowledge. Patient-oriented texts, by contrast, employ
a smaller overall range of uncertainty markers, relying
predominantly on modal verbs to express possibility
and variability in an accessible manner for non-expert
readers. Drug leaflets, however, are characterized by
exceptionally high frequencies of conditional construc-
tions and regulatory disclaimers, a pattern that directly
reflects the legal and institutional requirements govern-
ing pharmaceutical communication.

In academic medical writing, uncertainty is pri-
marily realized through epistemic hedging devices
that allow authors to cautiously frame empirical
claims. Previous corpus-based studies demonstrate
that combinations of cognitive verbs and modal verbs
are particularly frequent in this genre [7; 12]. Typical
formulations include statements such as “the findings
suggest that early intervention may reduce disease
progression” or “it is plausible that genetic variabil-
ity influenced the observed outcomes”, patterns that
have been widely documented in biomedical research
articles [8; 14]. These constructions enable authors
to calibrate the strength of their claims, explicitly
acknowledge methodological limitations, and align
their argumentation with disciplinary conventions that
prioritize epistemic caution and scientific accounta-
bility [13, 198].

Patient-oriented medical texts employ a more
restricted and simplified repertoire of uncertainty
markers, relying predominantly on modal verbs to
communicate potential risks and outcomes. Research
on health communication consistently shows that
expressions such as “the condition may cause mild
discomfort in some individuals” or “symptoms can
vary depending on overall health” are characteristic
of patient information materials produced by institu-
tions such as the NHS and the Mayo Clinic [13; 14;
9]. These formulations serve to communicate uncer-
tainty transparently while avoiding deterministic or
alarming language. From a pragmatic perspective,
such markers support informed decision-making and
align with principles of uncertainty management by
reducing anxiety and maintaining patient trust [2; 21].

In pharmaceutical drug leaflets, uncertainty is
expressed through highly standardized and legally man-
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dated linguistic patterns. Regulatory guidelines issued
by the European Medicines Agency and the U.S. Food
and Drug Administration require the systematic use
of modal verbs and probability labels in side-effect
descriptions [3; 23]. Typical examples include formu-
lations such as “this medication may cause uncommon
but serious adverse reactions” or conditional warnings
like “if swelling occurs, discontinue use and contact a
physician”, which have been identified as core features
of patient information leaflets in multiple discourse-an-
alytic studies [24; 4]. Additionally, side effects are
routinely classified using standardized frequency cat-
egories (common, uncommon, rare, very rare), a prac-
tice designed to ensure legal compliance and uniform
risk communication across pharmaceutical products
[5, 91]. Functionally, these uncertainty markers fulfill
regulatory obligations, standardize the presentation of
medical risk, and shift responsibility toward patient
compliance by explicitly linking uncertain outcomes to
prescribed courses of action.

The quantitative results presented in Table 2 reveal
systematic and statistically meaningful differences
in the distribution of uncertainty markers across the
three medical genres examined. These differences
confirm that uncertainty marking is not a uniform
linguistic phenomenon but a genre-sensitive commu-
nicative strategy shaped by epistemic goals, audience
expectations, and institutional constraints.

The high frequencies of epistemic adverbs (12.8
per 1,000 words) and cognitive verbs (10.3 per 1,000
words) observed in academic research articles under-
score the central role of epistemic hedging in scien-
tific discourse. As illustrated by examples such as “the
findings suggest that early intervention may reduce
disease progression”, academic authors consistently
frame claims as provisional interpretations rather
than definitive conclusions. This pattern aligns with
established accounts of scientific writing as a socially
regulated practice in which claims must be carefully
calibrated to avoid overstatement [7; 12]. The results
thus support the view that uncertainty in academic
texts functions as a legitimizing mechanism, allow-
ing researchers to negotiate knowledge claims while
maintaining disciplinary credibility.
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In contrast, patient-oriented texts exhibit a reduced
overall density of uncertainty markers, particularly
epistemic adverbs and cognitive verbs. Instead, modal
verbs dominate this genre (15.4 per 1,000 words), as
seen in formulations such as “the condition may cause
mild discomfort” or “symptoms can vary depending
on overall health.” This distribution reflects a strate-
gic simplification of uncertainty, whereby probabil-
istic information is conveyed through linguistically
accessible forms. Rather than engaging in epistemic
negotiation, patient texts prioritize clarity and emo-
tional reassurance, supporting earlier findings that
patient communication favors interpretability over
analytical precision [15, 10]. The results therefore
indicate that uncertainty in this genre serves a primar-
ily interpersonal and pedagogical function, enabling
informed yet non-alarming decision-making.

Drug leaflets demonstrate a markedly different
uncertainty profile. The exceptionally high frequen-
cies of conditional constructions (13.4 per 1,000
words) and regulatory disclaimers (17.8 per 1,000
words) highlight the institutionalized nature of uncer-
tainty in pharmaceutical communication. Unlike aca-
demic and patient texts, where uncertainty reflects
epistemic limitation or communicative choice, uncer-
tainty in drug leaflets is imposed by regulatory frame-
works. Modal verbs (22.7 per 1,000 words) further
reinforce this pattern, functioning less as hedging
devices and more as legally mandated indicators of
potential risk. These findings support the argument
that uncertainty in drug leaflets fulfills a protective
legal function, ensuring compliance, standardization,
and explicit risk disclosure.

Taken together, the results demonstrate that similar
linguistic resources — such as modal verbs and condi-
tionals — perform fundamentally different functions
across genres. While they contribute to epistemic cau-
tion in academic writing, they facilitate accessibility
in patient texts and enforce regulatory compliance in
drug leaflets. The tight correspondence between quan-
titative frequencies and qualitative examples confirms
the value of a corpus-based approach for uncovering
genre-specific uncertainty strategies in medical dis-
course.

A cross-genre comparison of the findings demon-
strates that uncertainty fulfills fundamentally different
communicative functions across medical text types.
In academic research articles, uncertainty primar-
ily serves an epistemic function, enabling authors to
express scientific caution and reinforce disciplinary
credibility. Through hedging devices such as epis-
temic adverbs and cognitive verbs, researchers posi-
tion their claims as provisional and open to further

verification, thereby aligning with established norms
of scientific accountability.

In patient-oriented texts, uncertainty performs a
predominantly interpersonal and pedagogical role.
Rather than supporting epistemic negotiation, uncer-
tainty markers in this genre function to enhance clar-
ity, provide reassurance, and ensure accessibility
for non-expert readers. The reliance on modal verbs
reflects an effort to communicate medical risk trans-
parently while maintaining an empathetic tone that
supports informed yet non-anxious decision-making.

By contrast, uncertainty in drug leaflets is shaped
primarily by legal and regulatory imperatives. Here,
uncertainty functions as a mechanism of risk notifi-
cation and legal protection, ensuring compliance with
institutional guidelines governing pharmaceutical
communication. Conditional constructions, stand-
ardized probability labels, and regulatory disclaimers
explicitly encode potential adverse outcomes and pre-
scribe appropriate patient responses, thereby transfer-
ring responsibility for risk management to the user.

Taken together, this cross-genre comparison illus-
trates that uncertainty in medical communication is
not merely a reflection of incomplete knowledge but a
flexible communicative resource adapted to audience,
purpose, and institutional context. Medical genres
strategically recalibrate uncertainty to balance epis-
temic responsibility, communicative accessibility,
and regulatory compliance, underscoring the need for
genre-sensitive approaches in health communication
research.

The analysis reveals that academic texts rely heav-
ily on epistemic hedging devices to construct cautious,
provisional claims consistent with scientific norms of
evidence and accountability. Patient-oriented texts,
while exhibiting fewer uncertainty markers overall,
strategically employ accessible modal verbs to com-
municate risk and variability in a manner that supports
comprehension and emotional reassurance. Drug leaf-
lets, in contrast, encode uncertainty through standard-
ized, regulatory-driven formulations that reflect legal
obligations rather than epistemic choice.

Conclusions. These findings contribute to a grow-
ing body of research emphasizing the discursive
nature of medical uncertainty. Rather than being a
simple reflection of incomplete knowledge, uncer-
tainty emerges as a communicative resource shaped
by genre, audience, and institutional context. From an
applied perspective, the results have implications for
health communication, medical translation, and the
design of patient information materials, suggesting
that effective uncertainty management requires gen-
re-sensitive linguistic strategies.
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Future research could extend this analysis by strates that a focused corpus-based approach offers
incorporating larger corpora, cross-linguistic compar-  valuable insights into how uncertainty is constructed,
isons, or multimodal elements such as visual risk rep- negotiated, and institutionalized within contemporary
resentations. Nevertheless, the present study demon- medical communication.
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CiBaeBa O. C. HEBIIEBHEHICTBH Y MEJINUYHOMY JIUCKYPCI:
KOPITYCHO OPIEHTOBAHMIA AHAJII3

Denomen iHeBICMUYHOT HEBU3HAUEHOCTT GUHAYAECMBCS AK (DYHOAMEHMATbHUL CKIAOHUK MEOUYHOT

KOMYHIKaYil, 3yMOGIEHUI IMAHEHMHO NPOoOAOLIICMUYHOI NPUPOOOIO KIIHIYHUX OOKA3I8 Ma MepanesmuyHux
pe3yremamis. Y npeocmasienomy 00CHiONHCeHHI 301UCHEHO KOMNIEKCHUL KOPHYCHO-OPICHMOBANHUL aHANI3
CUCTNEMHO20 KOOY8AHHS MAKOI HEBUZHAYEHOCTI 8 MeXCax pPi3HUX MeOuuHux xcaupie. Ilonpu me, wo npossu
XeO0XHCYBAHHS MA MOOATLHOCI 8 HAYKOBUX MEKCMax yaice OV 6UueHeni paniue, cneyu@iuni coyioninegicmudni
sapiayii @ npogecitinomy, amMamopcbKoMy ma pecyisimopHOMY KOHMEKCMAX 3aIUlarmscs HedOCMamubo
3a00KyMenmosanumy. Bionogiono, cmunicmuuni ma npamMamuyni MeXaHizmMu XeodCy8aHHsi Ni00aHo
KPUMUYHOMY aHALI3Y 3 MEeMOoIo 3 ACYBAHHA 0COOIUBOCMEN PEKOHMEKCIYani3ayii MeOudHuUx 3HaHs OJisl Pi3HUX
cmetikeonoepis.

s nposedenis 00Cni0NCEHHSL CHOPMOBAHO CREYIANIZ308AHUL KOPNYC i3 MPUOYSIMU AHTIOMOBHUX MEOUYHUX
meKkcmie, sIKi Oyu K1acupikosami 3a mpboma OUCKPEMHUMU JHCAHPAMU. akademiyHi naykosi cmammi (n=10),
iHghopmayitni dOpouypu ons nayicumis (n=10) ma incmpykyii' 00 aikapcokux 3acobis (n=10). Hocrioocenns
nposedeHo i3 3ACMOCYBAHHAM 0B0ACHNEKMHO20 NIOX00Y, V MedCax SKO20 KINbKICHI NOKA3HUKU PO3NOOLTY
enicmeMiYHUX MapKepie THMe2PO8ano 3 AKICHOI IHMepnpemayicio iXuix npazmamudnux Qyukyil. Bzaemooio

MOOAIbHUX OIECIIB, IeKCUUHUX XeOAHCI8 MA NPUCTIBHUKOBUX KBANIDIKamopie 00cCiiodceHo 0 i0enmughikayii

nepexoody 8i0 cmpamezii «00epeNcHoi HayKo80T 8I0CMOPOHEHOCII» 00 «OUPEKMUBHOIL KOMYHIKAYIT pUBUKIBH.

Cymmegy eapiamusHicmos y oucmpudyyii Mapkepie 006e0eHO 5K Npsmy (DyHKYio yiiboeoi ayoumopii

ma KOHKpemHoi KOMyHIKamusHoi memu scanpy. Ompumani pe3yiomamu 88AxCaAOMbCa GU3HAUANbHUMU 015
2anysetl MeouyHo2o nepexkaady, KAiHiuHoi KOMYHIKayii ma noiimuxu oxopotu 300pos’s. Lllnsaxom 3’sacyeanis
MeXanizmie AiHe8iCMU4UH020 V32004CeHHsL MEeOUYHOT KICMUHUY Oare 00CI0NCeHHs pOOUMb BHECOK ) PO3POOKY
00TPYHMOBAHOT MOOEIi AHCAHPOBO-UYMIUBOT MOBHOI Mediayii, o 8 nepcnekmugi cnpusmume nioeuUueHHIO
epexmugrocmi nowupenHs Mmeouunoi inghopmayii.

Kniouosi cnosa: nesnesnenicmo, meOuyHuti OUCKYPC, KOPRYCHUU AHANL3, XeONCYBaHHS, THopmayitini
mexcmu 071 NAYIEHMIB, TUCMKU-BKIAOULLT 00 Npenapamis, KOMYHIKAYisl pU3UKie.
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