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study concludes that contextualization is crucial for disambiguating medical
abbreviations and ensuring accurate functionality in Arabic.
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Introduction:

In linguistics, a register is a distinctive variety of language usage based on the communicative situation,
subject matter, or context (Halliday & Hasan, 1976). This concept, which was created in the middle of the
20th century, makes a distinction between how language structure, vocabulary, and formality shift
depending on the field (topic), mode (written or spoken), and tenor (interlocutors' social relationships) of
the discourse (Halliday & Hasan, 1976). Effective communication requires it, particularly in scientific
registers where language and abbreviations intended for expert audiences are used distinctively (Chapman,
1982). In English, "register" refers to the variation in language use depending on the audience, context, and
purpose. It encompasses different varieties of language that speakers select based on the intended function
of the discourse, the participants in communication, and the social context (Halliday, 1994). Scientific
writing is a prime example of a highly codified register, which ranges from extremely formal to colloquial
(Pescuma et al., 2023).

Abbreviations, such as initialisms, truncations, and codes, are common in scientific fields because they
can compress technical content for expert readers. However, this compression increases semantic under-
specification in general-purpose Al systems. Quality in English-Arabic translation depends on two
operations: (i) sense selection (identifying the intended expansion among competing candidates) and (ii)
strategy realization (rendering that expansion into Arabic with conventional terms and correct morpho-
syntax (definiteness, idafa, agreement, and institutional nomenclature) (Halliday, 1994; Baker, 2011). The
distribution of forms across domains exacerbates the difficulty: many short forms are polysemous and
domain-sensitive—for example, PT may denote physical therapy in a clinical note but prothrombin time in
hematology; HR may denote heart rate in physiology but human resources in administrative prose; ROI
can be region/area of interest in imaging research but return on investment in management. In the absence
of accurate co-text (nearby terms) or situational context (domain, audience, genre), models tend to resort to
high-frequency expansions or transliteration, both of which violate Arabic discipline rules (Baker, 2011,
Halliday & Hasan, 1976). This study addresses two questions: (i) why Al systems occasionally fail to
select an appropriate translation for abbreviations, and (ii) which techniques are effective in practice. The
information is limited to the medical register. To ensure methodological clarity, acronyms that constitute
pronounceable words (such as NATO) are excluded from the analysis and tables. The emphasis is on
letter-like or fragmentary forms, where Al systems encounter problems.

Abbreviation: Concepts, Types, Functions

Crystal (2008) defines an initialism as a combination of initial letters pronounced as individual letters
(e.g., PT, HR, BP), as opposed to an acronym, which is pronounced as a word. Initialisms are highly
domain-sensitive: PT may denote physical therapy in clinical notes but prothrombin time in hematology;
HR may denote heart rate in physiology but human resources in administration. Truncation, a word-
formation process that forms a shorter lexical item by eliminating one or more segments or syllables from
a longer base word, usually keeping either the left or right edge of the base (e.g., lab from laboratory), is
another example of abbreviation. The truncated form normally retains the core meaning and lexical
category of the base, and it differs from initialisms/acronyms (which accept initials) and back-formation
(which creates a new base by eliminating a putative prefix) (Bauer et al, 2013). Furthermore, a code is a
short, often alphanumeric designation assigned and maintained within a specialized domain to designate a
carefully defined notion, allowing for unambiguous reference and efficient data exchange (e.g., US, USD,
ISBN, CI, SD) (Bowker & Pearson, 2002).
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Monsen (2023) describes codes as formally controlled, domain-specific designations used for clear
reference and interoperability; existing practice demonstrates this in health and reporting contexts, such as
INR in clinical labs and CI/SD in statistical reporting. Writers use abbreviations to compress recurring,
frequently technical terms (e.g., DNA, CI, SD) so that dense texts fit within the limits of titles, tables,
captions, and messages while maintaining referential correctness (Haspelmath & Sims, 2010). Once a
complete form is established, an abbreviation allows for consistent "same-thing" references across
sentences and sections, minimizing unnecessary repetition and keeping the text coherent (Halliday &
Hasan, 1976; Bauer et al., 2013).

In terms of discourse, this supports ties that help readers construe a text as a single whole (Halliday &
Hasan, 1976). Because abbreviations are compact, repetitive strings, they make indexing, searching, and
automatic linking of short and long forms in corpora easier; this has inspired robust algorithms for
identifying and expanding abbreviations (Schwartz & Hearst, 2003). Known abbreviations minimize
production effort and, after their first mention, can make processing easier for specialists; nevertheless,
unfamiliar or excessive abbreviations increase cognitive load and impede reading as readers seek
definitions.

Abbreviations, Register, and Al

Abbreviations are ubiquitous in technical and everyday English (e.g., BP, Cl, DNA, INR), and they pose
recurring challenges for natural language processing (NLP) systems in detection, expansion, and sense
disambiguation. Untreated abbreviations in Al pipelines affect downstream activities such as entity
linking, information retrieval, summarization, and clinical decision support; however, principled
abbreviation handling significantly improves model performance and interoperability. Specialized
abbreviations are frequently used in scientific writing to promote concision and adhere to universal writing
conventions. Standard units of measurement (e.g., "m" for meter) and abbreviations such as "EEG" for
"electroencephalography" should ideally be introduced first in their full form, followed by the shortened
form in parentheses. The practice maintains the clarity and consistency of academic papers (Biber et al.,
1999). In Arabic scientific literature, where abbreviations are usually reflected or supplemented with
recognized Arabic counterparts when accessible, this uniformity assists researchers and interpreters in
rendering information consistently.

Abbreviations, as a linguistic-economy concept, are used to reduce repetition and duplication in language
use, thereby increasing communication efficiency. According to Minyar-Beloroucheva et al. (2019),
abbreviations serve as secondary nomination units, developing independent semantic properties over time
and becoming essential in professional, medical, and political registries. Scientific publications often use
abbreviations to simplify repetitive medical terms; however, they must be used carefully to maintain reader
comprehension and clarity. In scientific writing, careful consideration of register guarantees
appropriateness and clarity. The majority of style guidelines recommend that abbreviations be used
appropriately and presented only when the intended audience is familiar with them. By showing how
context influences language choice and comprehension, this interaction between register and abbreviation
emphasizes the effectiveness and possible hazards of linguistic economy.

Al-driven translation systems have transformed the field of English-Arabic translation, particularly in
handling abbreviations and acronyms. As the use of Al tools develops, Owidi et al (2024) point out that,
despite modern models such as ChatGPT and Perplexity employing advanced algorithms, they still
struggle to discern nuances. They demonstrate their inability to deliver accurate, valuable information due
to a lack of common sense and emotional intelligence.

Methodology

This paper adopts a comparative analytical approach to examine the role of context and register in the
translation of English medical abbreviations into Arabic by two Al systems, ChatGPT and Perplexity. The
data consist of five English medical abbreviations, “INR, CI, DI, LDL, and HRT, " formulated carefully to
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investigate how context and register influence translation outcomes. The self-created sentences allow
precise control over linguistic variables, ensuring a clear comparison between decontextualized sentences
and fully contextualized medical sentences. Both systems were assigned to produce Arabic translations of
these sentences, and their outputs were categorized as Target Language Text 1 (TLT1) for ChatGPT and
Target Language Text 2 (TLT2) for Perplexity. Each pair of translations was analyzed in light of the
translation techniques employed —literal translation, transference, and addition —and their
appropriateness was evaluated based on their alignment with the contextual and register demands of the
target text. The analysis was organized in a series of comparative tables that illustrate how each
abbreviation was rendered by the two systems under contextual and decontextualized conditions. The
evaluation criteria focus on whether the translation conformed to specialized medical register conventions
and accurately reflected the meaning of the abbreviation in its professional domain.

Model Adopted

The translation techniques of transference and literal translation are well-established in translation
studies. The concept of transference was first systematically discussed by Vinay and Darbelnet (1995).
They define transference as the direct transfer of a word or expression from the source language into the
target language without translation, typically when the term is culturally or technically specific and lacks
an adequate equivalent. This method is particularly relevant in scientific and medical translation, where
international terms and abbreviations such as “HRT, INR, LDL” are standardized across languages, and it
serves to preserve precision and authenticity in technical discourse (Vinay & Darbelnet, 1995). According
to Newmark (1988), the literal translation technique is the faithful and direct rendering of grammatical
structure and lexical meanings from the source language into the target language, provided that such
transfer produces an acceptable and natural result in the target text.

Data Analysis
The following table lists the five medical abbreviations, their full forms, and their interpretations.

Abbreviation Full Form Interpretations

It is a medical abbreviation that refers to a standardized
blood test that measures how long it takes for blood to clot
(Venes, 2025).

International

INR Normalized Ratio

Cardiac Index It is a clinical parameter that quantifies cardiac output
Cl relative to body surface area, providing a standardized
measure of cardiac performance. (Jayatilake, 2023).

This medical abbreviation refers to a condition in which
DI Diabetes Insipidus the body cannot keep the correct amount of water in its
system (Venes, 2025).

LDL Low-Density It is a test showing the levels of cholesterol in the blood
Lipoprotein (Venes, 2025).
HRT Hormone Replacement | It is a treatment that involves administering hormones

Therapy (Venes, 2025).

Decontextualized Medical Abbreviations
1. The final document included INR in the list of results.
Table (1)
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Translation .
NO. TL Text Technique Appropriateness
1 Pl Aald  INR Al aisall (ancas Transference | -
s e s g e . Transference
:m‘ :u 5 .\ e \ - -
2 ) Aald A INR degd dlgil) 485 ) Jad & addition
Discussion

The two TL texts show similar inappropriate renderings of the medical abbreviation “INR”. The two Al
programs resort to transference as a translation technique, which, in turn, results in awkward Arabic
sentences. A little exception is with TL text (2) using the word (“«#) before the abbreviation. Neither can
reproduce the Arabic equivalent of the SL abbreviation. The appropriate rendering of this abbreviation can
be realized through the literal translation of the full form of this abbreviation, as in: 4d sall 4 jlueall 4l

2. The table displays CI alongside other statistical values.

Table (2)
NO. TL text Tgﬁ:ﬂﬁgon Appropriateness
1 dilany) adll cils A (CI) 48 358 Jsaal) (a pm Transference i
oAV | & Literal
9 Abasy) adll Qils ) (CI) A8l Juald Jgaal) (i jm Transference )
A | & Literal
Discussion

Table 2 shows the inappropriate use of the literal technique by the two TL texts. They both provide
wrong literal translations of the abbreviation “CI” by rendering it to (4l 3 ) and (&l Jwald), which both
mean “confidence interval”. Also, the use of the transference technique here is inappropriate because the
direct translation of the English abbreviation “CI” into Arabic, without interpretation, leads to semantic
distortion and domain-specific meaning.

3. The report included the DI for all participants.

Table (3)
Translation .
NO. TL text Technique Appropriateness
1 SO asaad DI sl pea=i | Transference -
2 Sl mead a5 5ill dise il ancad Literal -
Discussion

The table above shows the use of two translation techniques. The borrowing technique is used by TLT
(1), and formal equivalence is adopted by TLT (2). The use of these two techniques does not yield
appropriate translations, and both TL texts fail to convey the medical sense of the abbreviation. These two
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translation techniques are inappropriate because they fail to convey the original meaning of the medical
abbreviation DI, given the absence of medical context or any clues.

4. LDL was discussed briefly at the end of the presentation.

Table (4)
Translation ;
NO. TL text Technique Appropriateness
1 A8l il DL (ol (2 pall dles 8 Sl Transference | -
2 Lidlie aail DL (oanil) Gia el d3les 8 Sl Transference -
Discussion

Here again, the renderings provided by the two TL texts are inappropriate, and their use of the translation
technique of borrowing proves ineffective in conveying the SL meaning of the blood test. This is also due
to the lack of any contextual reference to medical sense in this sentence.

5. She scribbled HRT in her notes, hoping it would make sense later.

Table (5)
Translation .
NO. TL text Technique Appropriateness
1 ieal) 83 gusa (A ) 0 B2 HRT & jela Transference | -
e . Transference
AR S e s Ly el -

2 Aol B B S e HRT il eh | o Addition

Discussion

The translations of the SL abbreviation HRT show the use of the borrowing technique. In TL text (1), the
HRT abbreviation is directly transferred into the TL texts with no change or addition. Whereas, TL text (2)
uses an addition by the word (Ub=ia¥1), which is a justifiable step to explicate the SL meaning. Despite
borrowing preserving the specialized register, the two texts fall short in providing the appropriate
equivalent of this abbreviation for the target reader who is unfamiliar with its meaning or context.

Contextualized Medical Abbreviations

1. The patient’s INR was elevated after starting anticoagulant therapy, indicating an increased risk of
bleeding. Table (1)

Translation .

NO. TL text Technique Appropriateness

International ) el &jbaall Al Jase adi) Literal &
1 e sl 2ay (i yall g2l (Normalized Ration — INR dditi -

il haa aal ) I s Lee ¢ sl sliag | BCDIHON

vl g (INR) Adsall 4 beall 4l (5 gisa (S Literal &

2 5y U et Lee iRl lilimay 3l e ay Ladi e era +
. . | transference
) ks
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Discussion

Both translations correctly convey the medical concept of International Normalized Ratio, but they differ
in register awareness and communicative adequacy. Translation 1 accurately renders the abbreviation but
adds redundant English information, making it better suited to didactic material than to clinical writing. As
for translation 2, it achieves both technical accuracy and register conformity, following the norms of
professional Arabic medical language, where the abbreviation INR is never expanded.

2. The patient’s Cl was measured to assess cardiac function and determine the adequacy of blood flow
relative to body surface area.

NO. TL text T;rcrr?:isc:ﬁgon Appropriateness
il s yall (g3 (Cardiac Index) el s (uld o
1 g dalisal dailly aall (G835 44US (a0 yaaty QA Ak | Literal +
JVEN|
) Qldl) Agyla 5wl (g jall (52 (Cl) (8 igall Ll o5 Literal &| .
pea]) dans Aalisal dailly aal) (3845 S (530 23835 | transference
Discussion

The two translations of "CI" (Cardiac Index) in the target language (Arabic) employ different translation
techniques, which are influenced by register and context, thereby affecting their appropriateness. The first
translation employs a literal approach, presenting the Arabic form alongside the English for clarity and
translating the term as «ldll &5 (Cardiac Index). This indicates that the full original phrase is translated
exactly as it is, without any omissions. In contrast, the second translation combines literal translation with
the transfer of the abbreviation enclosed in parentheses: (&l i354ll) “CI”. The Arabic phrase in this
instance is a literal translation of "Cardiac Index," but it also includes the English abbreviation "CI," which
helps the reader connect the translation to the well-known medical abbreviation. In summary, if the
translation is intended for a general or less specialized readership, the first translation is preferable. The
second translation is preferred in highly specialized medical contexts when brevity and standard
abbreviations are desired. Both are legitimate, but they serve different communicative goals and registers,
demonstrating how context and audience influence translation choice.

3. The physician diagnosed the child with DI after noticing excessive thirst and frequent urination.

Translation .
NO. TL text Technique Appropriateness
1 Diabetes SISl e Jikl bl add Literal & |
sl 3 585 il ilaall ailaaSle 22 (Insipidus) | Addition
9 2 (D)3l (5 Sl (i ey Jihall sl upall (o Literal &|
sl 335 pall) (ilaall ailas3le | Transference
Discussion

The abbreviation “DI” is rendered to Arabic by text 1 literally in (<« s Sull) and then the
abbreviation's full form is added in parentheses. The translation is semantically accurate, but less
appropriate in a professional medical register because the addition of the full English form of the
abbreviation is redundant for specialized readers. TL text 2 provides a literal rendering of the
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abbreviation's full form and then transfers the English abbreviation “ID” directly from English. This
technique reflects professional authenticity and aligns with contemporary medical usage, where
abbreviations are retained untranslated. This version is more appropriate for clinical or academic medical
contexts.

4. The doctor advised reducing fatty foods to lower LDL levels and protect heart health.

Translation

NO. TL text Technique

Appropriateness

Al deada¥) Jols Jalih bl maa

1 A0S (midia Jaall o gl Sl siee =831 | Literal & Transference | +
(il daia dyles 5 (LDL)

Liaall daal) Joln iy lall s

2 AN (midia Jaall o gl Sl siie 831 | Literal & Transference | +
il daa dilea 5 (LDL)

Discussion

Both TL texts employ similar techniques, rendering Low-Density Lipoprotein into Arabic as ( sl
48 misie wall) and retaining the abbreviation “LDL” unchanged. These techniques reflect scientific
precision and align with medical discourse conventions. The renderings are contextually and register-
appropriate, as the abbreviation “LDL” is globally standardized and understood across languages in
medical communication.

5. The specialist discussed HRT options to help the patient manage menopausal symptoms safely.

Translation .
NO. TL text Technique Appropriateness
Qlisayselh 3l @ljba AladV) g8l
s il
1 (Hormone Replacement Therapy) 4w sail Literal & addition e

glhaiil Galyel ae dalaidll o (e sall saclial
okl dudlall

2 oal el ae dalaill e 4y jall s2cludd (HRT) | Literal & transference |+
Oy Caaball o Uaisl

Discussion

Text 1 employs a literal technique by providing an Arabic equivalent and then adding the full English
form of the abbreviation in parentheses. While accurate and informative, this translation is still less
appropriate in professional medical contexts because the addition of the full form of the abbreviation is
redundant. As for TL text 2, a literal rendering is provided, and the abbreviated form is retained in Arabic.
These techniques are contextually and register-appropriate, mirroring standard medical discourse. It
achieves both accuracy and brevity, aligning with authentic clinical writings.

Conclusion

The comparative analysis of the Arabic translations generated by ChatGPT and Perplexity Al systems
reveals that the accuracy and appropriateness of abbreviation translation are highly dependent on context
and register. When abbreviations such as INR, LDL, and DI are embedded within a clearly defined
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medical context and guided by a specialized register, both systems tend to produce accurate and
professionally acceptable renderings. In such cases, the two systems represented by TL 1 and TL 2 employ
techniques like literal translation combined with addition or transference, which preserve the original
referential meaning while conforming to the norms of Arabic medical discourse. These contextually
grounded renderings, such as (sl Sl z3all) “HRT” or (RSN (midia o nll) “LDL”, reflect
register awareness, terminological precision, and functional equivalence, enabling the TL reader to
interpret the abbreviation correctly within the domain of use.

In contrast, when abbreviations appear in decontextualized sentences —i.e., when no linguistic,
situational, or disciplinary clues signal their intended meaning —the translation systems fail to identify the
correct semantic domain. Examples 1, 2, 3, 4, and 5 clearly illustrate the absence of contextual cues.
Despite using almost the same translation technigques by the two Al systems as the transference of the
English abbreviations to the Arabic text without interpretation, examples 1 and 4, the literal technique in
examples 2 and 3, and addition in examples 1 and 5, all outputs are contextually and semantically
inappropriate, showing how a lack of contextual anchoring leads to semantic distortion and loss of domain-
specific meaning.

This pattern confirms that context and register are not supplementary factors but essential determinants
of meaning in translation, especially when dealing with polysemous abbreviations. Context activates the
correct conceptual field, such as a medical one, while register governs stylistic and terminological
expectations within the professional community. When these elements are present, Al systems, like human
translators, can select strategies that ensure functional adequacy and translation appropriateness. However,
in their absence, translation becomes formally correct but semantically erroneous, as abbreviations lose
their referential linkage and are rendered literally or arbitrarily. Consequently, the study concludes that Al
systems, like human translators, must be guided by context- and register-aware modeling to achieve
scientifically valid, communicatively accurate, and professionally appropriate renderings of Arabic
abbreviations.
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Translate the following sentence into Arabic: "The final document

included INR in the list of results.”
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Hchass included INR in the list of results,”
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Translate the following sentence into Arabic: "The table displays CI
alongside other statistical values"
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Translate the fellowing sentence into Arabic: "The report included the

DI for all participants®
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Translate the following sentence into Arabic: "The report included the

DI for all participants™
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Translate "The table displays Cl alongside other statistical values.® into
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Translate the following sentence into Arabic: “"She scribbled HRT in her
notes, hoping it would make sense later”
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Translate the following sentence into Arabic: "She scribbled HRT in her
notes, hoping it would make sense later”
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Translate the following sentence into Arabic: "LDL was discussed
briefly at the end of the presentation.”
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Translate the sentence "The patient’s INR was elevated after starting
anticoagulant therapy, indicating an increased risk of bleeding." into
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Translate the sentence "The patient’s INR was elevated after starting
= anticoagulant therapy. indicating an increased risk of bleeding.” into
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Translate the sentence "The patient's Cl was measured to assess cardiac
¥ functicn and determine the adequacy of blood flow relative to bedy
s surface area.” into Arabic.
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Translate the sentence “The physician diagnosed the child with DI after
naticing excessive thirst and frequent urination.” into Arabic
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Translate the sentence "The physician diagnosed the child with DI
after noticing excessive thirst and frequent urination” into Arabic.
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Translate the sentence "The doctor advised reducing fatty foods to
lower LDL levels and protect heart health.” into Arabic,
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Translate the sentence "The doctor advised reducing fatty foods to
lower LDL levels and protect heart health” into Arabic.
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Translate the sentence "The specialist discussed HRT options to help
1ats the patient manage menopausal symptams safely.” into Arabic.
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Translate the sentence "The patient’'s Cl was measured to assess
cardiac function and determine the adequacy of blood flow relative to

-+ body surface area” into Arabic.
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