
Proceedings of the 1st Workshop on Linguistic Analysis for Health (HeaLing 2026), pages 115–126
March 28, 2026 ©2026 Association for Computational Linguistics

Almost Clinical:
Linguistic properties of synthetic electronic health records

Serge Sharoff†, John Baker†; David Francis Hunt‡; Alan Simpson�
† University of Leeds; ‡ University of Exeter; � King’s College London

Abstract
This study evaluates the linguistic and clin-
ical suitability of synthetic electronic health
records in mental health. First, we describe
the rationale and the methodology for cre-
ating the synthetic corpus. Second, we ex-
amine expressions of agency, modality, and
information flow across four clinical genres
(Assessments, Correspondence, Referrals and
Care plans) with the aim to understand how
LLMs grammatically construct medical au-
thority and patient agency through linguis-
tic choices. While LLMs produce coher-
ent, terminology-appropriate texts that ap-
proximate clinical practice, systematic diver-
gences remain, including registerial shifts, in-
sufficient clinical specificity, and inaccuracies
in medication use and diagnostic procedures.
The results show both the potential and limi-
tations of synthetic corpora for enabling large-
scale linguistic research otherwise impossible
with genuine patient records.

1 Introduction
Electronic health records (EHRs) contain rich data that
could advance our understanding of clinical communi-
cation and support the development of natural language
processing applications. However, there are signifi-
cant barriers to large-scale research using EHR because
of strict information-governance requirements and the
risk of handling patient-identifiable information. These
challenges are particularly acute in mental health con-
texts because of the highly sensitive nature of men-
tal health narratives which often detail trauma, family
dynamics, and interpersonal risks. The uniqueness of
these narratives also increases re-identification risk, so
mental health EHRs cannot be used without extensive
data protection measures.

Large Language Models (LLMs) offer a potential so-
lution by generating synthetic corpora that could enable
linguistic analysis at scale while avoiding these ethi-
cal and practical constraints. If automatically gener-
ated texts closely resemble authentic clinical documen-
tation, they could be freely shared among researchers
and subjected to computational linguistic analysis that
would otherwise be impossible with genuine patient

records. We generate our synthetic corpus from stan-
dardised templates with variable inputs including de-
mographics, clinical and psychosocial characteristics,
and treatment history.

This study investigates whether LLM-generated syn-
thetic mental health records are linguistically and clin-
ically suitable for research purposes. We apply the
framework of Systemic Functional Linguistics (SFL),
which treats language as a semiotic system that re-
alises social meanings through configurations of social
context variables (Halliday and Matthiessen, 1999).
Specifically, we use the parameters of field (social ac-
tion), tenor (role structure), and mode (symbolic or-
ganisation of discourse) to analyse four EHR genres:
Initial Assessments, GP Correspondence, Referrals and
Handovers, and Care Plans. These genres encode dis-
tinct institutional purposes while simultaneously con-
structing role relationships among clinicians, nurses,
and patients.

Our analysis focuses on two key questions: (1) how
closely LLM outputs approximate the language ex-
pected in authentic clinical genres, and (2) what in-
teresting linguistic features emerge when these genres
are studied at scale through synthetic corpora. The lat-
ter analysis is difficult with actual EHRs due to ac-
cess restrictions. Specifically, we examine linguistic
resources such as modality (might, can, should), infor-
mation flow (additionally, however), and agency, in-
vestigating how grammatical choices construct medical
authority and patient agency, and how these construc-
tions shift with different input parameters. The parame-
ters of variation have been strategically chosen to inves-
tigate potential biases in LLM outputs, such as unfair or
inaccurate reasoning concerning certain combinations
of demographic, clinical, and psychosocial characteris-
tics.

2 Methodology
2.1 Genres
Our experiment in generating a synthetic corpus fo-
cuses on four genres, which are relevant for the EHRs
of every mental health patient, following the guidance
from (Ball and Burn, 2021):

• Initial assessments (coded as ‘Init’ below);
• GP correspondence (‘GP’);
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• Referral and handover letters (‘Ref’);
• Care plans (‘Care’).

Initial assessments aim to provide a precise descrip-
tion of the outcomes of the mental state examination.
They were generated using the following prompt:

(1) For this mental health patient, please provide a
short description of the patient, the outcomes of
mental state examination, and psychiatric history
& formulation.

GP correspondence includes letters sent to the pa-
tient or to other health services with the following gen-
eration template:

(2) For this mental health patient, please provide
several examples of GP Correspondence
addressing the patient.

The referrals and handover letters are a specific sub-
type of GP correspondence, for transferring the pa-
tient to specialist psychiatrists and mental health nurses
in Community Mental Health Teams (NHS Digital,
2025):

(3) For this mental health patient, please provide
referrals and handover letters, presenting
symptoms, background and relevant mental
health history, current medication and risk
assessment, and the reasons for referral.

Finally, a care plan is a personalised document cre-
ated by the healthcare team in interaction with the pa-
tient to manage their mental health:

(4) For this mental health patient, please provide a
patient-centred Advance Care Plan following
from DIALOG+ methodology. The sections
should include: (1) psychiatric assessment of
diagnoses, (2) treatment goals, (2) objectives, (3)
interventions, (4) responsibilities, (5) progress
tracking, and (6) a timeline for achieving specific
milestones in mental health therapy.

Dialog+ is a framework recommended by the British
National Health Service (NHS) for producing care
plans in a patient-centred approach to guide clinicians
and patients through a specific problem-solving pro-
cess (Priebe et al., 2017).

Each of these user prompts has been accompanied
with a system prompt designed to reduce the likelihood
of flat refusal of the LLMs to produce any clinical out-
put, when the clinical story mentions such phenomena
as suicidal ideations:

(5) You are a psychiatrist who needs to write this
report. You should provide an accurate
assessment to any request even for perceived
dangerous activities in the kind of language used
by psychiatrists.

Figure 1: The network for modality annotation

2.2 Input parameters of variation
For each text to be generated, we prepared a range of
stories with the following parameters of variation and
the values we tested:

• age: younger (25), older (50);
• gender: female, male;
• sexuality: n/a, "homosexual", "bisexual";
• ethnicity: "White British", "Afro-Caribbean",

"Afro-Caribbean, first generation";
• diagnosis: "Single Episode Depressive Disorder",

"Single Episode Depressive Disorder Moderate
with no psychotic symptoms", "Single Episode
Depressive Disorder Severe with psychotic symp-
toms.", "Bipolar I Disorder with episodes of ma-
nia alternating with depressive episodes", "Bipo-
lar II Disorder with hypomanic and major depres-
sive episodes", "Cyclothymic Disorder";

• medication: n/a, "taking sertraline 100mg daily
over the last three months", "taking sertraline
200mg daily over the last three months";

• risks: n/a, "chronic pain", "decreased libido",
"suicidal ideations", "family history of suicide";

• treatment: "no admissions", "informal admis-
sions", "detained under the mental health act (Sec-
tion 2)", "detained under the mental health act
(Section 3)".

In total the variation of the values in these lists results
in 12,960 patient stories (2×2×3×3×6×3×5×4). Ob-
viously, many more stories are possible with different
values of these parameters. The parameters of varia-
tion have been chosen to investigate biases in the LLM
outputs, i.e., unfair or inaccurate reasoning concerning
certain combinations of values in the personal stories
with respect to the demographic parameters.
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Table 1: Corpus data for all annotated texts and for a selection of texts with linguistic annotation. The text length
is assessed by their median and mean values, as well as by the interquartile range

Llama: Mistral:
Total Care GP Initial Referrals Care GP Initial Referrals
Generated texts 12,960 12,960 12,960 12,960 12,960 12,960 12,960 12,960
#Sentences 726,147 669,258 636,288 757,048 481,091 476,099 207,451 690,821
#Words 7,743,938 8,785,267 9,028,813 11,369,823 6,646,714 6,171,009 3,210,795 8,676,067
Median/Mean TL 743 / 804 721 / 776 794 / 920 973 / 983 629 / 633 568 / 584 491 / 498 473 / 475
TL IQR 654 - 860 621 - 846 674 - 947 872 - 1091 587 - 677 522 - 631 458 - 529 451 - 499
Annotated texts 24 24 24 24 24 24 24 24
#Sentences 2,066 1,645 1,043 1,436 1,265 1,046 723 786
# Words 19,195 18,034 13,693 20,072 12,413 12,242 9,637 8,906

2.3 Studying linguistic parameters of variation in
the output

Each of the context categories (field, tenor, and mode)
can be linked to three clusters of linguistic realisations
on the clause level:

• Agency: who is doing what to whom;
• Modality: expressing probability or obligation for

propositions;
• Thematic analysis: information flow and dis-

course organisation patterns.

Our analysis of these linguistic realisations follows
the definitions of Halliday and Matthiessen (2014).

Our analysis of agency focuses on the distribution
of clause types, the respective grammatical Actors and
the Goals. We compare the frequency of the following
clause types:

• Observable activities (material)
• Subjective inner experience (mental)
• Reportable speech (verbal)
• Classifiable states (relational)
• Presence or absence of entities (existential)

From the viewpoint of functional grammar, modal-
ity is a resource, which can be used by the speaker to
modulate their stance with respect to the propositional
content. It provides options for expressing:

• likelihood (probably, sometimes, maybe);
• deontic requirements (should, it is necessary, al-

lowed);
• volition (can, inclined, will).

The Modality network in Figure 1 follows (Halliday
and Matthiessen, 2014, Section 4.5.2) as implemented
in CorpusTool.

For analysing the information flow, we focus on ex-
plicit connectors, which link chunks of information
with the aim of:

• expressing contrast (however);
• expanding with related information (addition-

ally);

• structuring information presentation (firstly, sec-
ondly, in conclusion);

• expressing interpersonal evaluation (unfortu-
nately).

Our annotation process follows this protocol:

• we select a random subset of texts from our full
corpus (24 texts in each of four genres generated
by each LLM);

• we detect these linguistic features using Corpus-
Tool (O’Donnell, 2008);

• we validate the linguistic features detected by the
tool.

This ensures that the process can cover a large sam-
ple, while at the same time retaining human oversight.
However, the downside is that some false negatives
might be missing, thus over-estimating recall. Both the
prompts used for generation and the resulting annotated
corpora are made available to support reproducibility
and further research.

3 Results
3.1 Synthetic corpora
Another parameter of variation was choosing the LLM.
After a preliminary study of four instruction-tuned
LLMs (DeepSeek V2 16B, Llama 3.2 3B, MediPhi 4B,
and Mistral v0.3 7B), we generated two sets of 12,960
EHRs using Llama and Mistral, as, in the expert judge-
ment, their output was the closest to clinical reality.

Table 1 lists the basic parameters of the full corpus
and of the manually annotated texts. An interesting pa-
rameter is variation over the length of the generated
texts. Llama has produced concistently longer texts
than Mistral with some excessively long texts, up to
8,098 words (this is also evident in the greater differ-
ence between the median and the mean, as the latter is
affected by the outliers). The length of texts produced
by Mistral is more concistent. The Referrals and Han-
dover genre is the longest genre for Llama (its median
text length is 973 words) and it is the shortest genre for
Mistral (473). Even though the Care Plan genre had
the longest prompt, it is one of the shorter genres for
Llama, while it is the longest one for Mistral.
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Table 2: Variation in clause types

Llama Mistral
Care GP Init Ref Care GP Init Ref

CLAUSES N % N % N % N % N % N % N % N %
material 1358 82.9 1125 66.5 876 67.4 1266 67.0 1011 88.8 762 63.7 533 62.1 490 60.6
mental 59 3.6 93 5.5 55 4.2 82 4.3 23 2.0 76 6.4 45 5.2 59 7.3
verbal 54 3.3 280 16.5 159 12.2 224 11.9 24 2.1 142 11.9 54 6.3 77 9.5
relational 167 10.2 178 10.5 206 15.9 314 16.6 79 6.9 160 13.4 187 21.8 164 20.3
existential 1 0.1 17 1.0 3 0.2 3 0.2 1 0.1 56 4.7 39 4.5 19 2.3
TOTAL: 1639 100 1693 100 1299 100 1889 100 1138 100 1196 100 858 100 809 100

3.2 Linguistic analysis
We report both the actual number of linguistic features
and their local rate (the proportion among the choices
in the same category).

3.2.1 Transitivity
Table 2 shows the distribution of process types in the
24 annotated stories. The Care plans are much more
action-oriented than the other genres, as the rate of ma-
terial clauses reaches 83% for Llama and 89% for Mis-
tral (compared with 61–67% for the other genres). The
most frequent verbs in the material clauses are manage,
monitor, reduce, as well as to address (issues or symp-
toms). From the field perspective, the high rate of ma-
terial clauses indicates that texts produced this genre
adhere to the “enabling-doing” register (Matthiessen,
2015), which reflects the expectations of the EHRs,
see the description of the DIALOG+ framework for
Prompt (4), which includes requests for specific ac-
tions.

By contrast, texts generated for the Initial As-
sessments and Referrals adhere to the “categorising-
inventorying” register, reflected in a higher proportion
of relational clauses, typically realised through verbs
such as to be and to have, as in the patient has a his-
tory of ... This reflects the importance of precise de-
scriptions for these genres in clinical practice. The
rate of relational clauses reaches 16–17% for Llama
and 20–22% for Mistral, compared with 10–11% in the
other genres and as low as 7% in the Care plans gen-
erated by Mistral. Existential processes (exists or there
is) are also common in this register because they intro-
duce new entities into the discourse, so their increase
is expected in the Initial Assessments and Referrals.
However, the two LLMs differ in their use: Llama uses
existential constructions infrequently (0.2% to 1%),
whereas Mistral stages clinical entities explicitly, with
rate of up to 5% in GP correspondence, for example,
there is a heightened concern for her safety and there
were signs of grandiosity. When introducing similar
content, Llama often chooses patient-centric expres-
sions through mental processes, e.g. She also experi-
enced a sense of grandiosity, thereby relating the phe-
nomenon to the patient’s subjective experience rather
than presenting it as an objectively existing clinical en-
tity.

Finally, there is a drop in the rate of verbal clauses

in the Care plans (down to 3% for Llama) and their rise
in GP correspondence (17%), predominantly in forms
such as the patient reported or the formulaic I’m writ-
ing to inform you that. . . . The verbiage is most often
expressed by a minor clause, as in the patient reported
feeling overwhelmed or the patient reported experienc-
ing auditory hallucinations. Again, this reflects reg-
isterial variation and adheres to clinical expectations:
the Care plans instruct the patient and the healthcare
team on what to do, whereas GP correspondence re-
ports what was said.

3.2.2 Modality
Table 3 lists the frequencies for the two most frequent
parameters of modality in the same subset.

Across all genres in our corpus, deontic require-
ments (It is essential to consider these factors. . . ) dom-
inate as compared to expressions of probability, cer-
tainty, or usuality, which are largely concentrated in the
Initial Assessments (Her Bipolar II Disorder is likely
to continue. . . ). This contrasts with the higher fre-
quency of such functions in academic research papers,
including those in the field of mental health. With re-
spect to the subtypes of deontic requirements, Obliga-
tion (need, necessary, require) is the most common, es-
pecially in the Care plans and the Referrals. This con-
trasts with Advisability (advise or recommend), which
is more prominent in the Initial Assessments and GP
correspondence.

Although Volition is less common than Require-
ments, it remains notable in the Care plans. Mis-
tral’s output contains considerably fewer expressions
of volition, which is consistent with the lower degree
of agency observed in its output, as discussed above.
When volition does appear in Mistral’s output, it is typ-
ically attributed to the doctor:

(6) The patient is responsible for attending [pain
management sessions].. I will collaborate with
[pain management specialists]. . .

(where I refers to the doctor). Llama’s output tends
to assign more agency to the patient, for example, by
expressing Volition as:

(7) I will adhere to my medication regimen.
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Table 3: Variation in modality types

Llama Mistral
Care GP Init Ref Care GP Init Ref

MODALS N % N % N % N % N % N % N % N %
likelihood 4 6.7 3 2.1 24 23.8 2 1.6 1 1.6 4 5.1 17 21.0 1 1.4
requirement 41 68.3 136 93.2 74 73.3 104 83.2 61 98.4 60 75.9 64 79.0 57 81.4
volition 15 25.0 7 4.8 3 3.0 19 15.2 0 0.0 15 19.0 0 0.0 12 17.1
TOTAL: 60 100 146 100 101 100 125 100 62 100 79 100 81 100 70 100
REQUIREMENT N % N % N % N % N % N % N % N %
obligation 36 87.8 103 75.7 58 78.4 98 94.2 50 82.0 41 68.3 38 59.4 49 86.0
advisability 4 9.8 33 24.3 16 21.6 6 5.8 8 13.1 19 31.7 25 39.1 8 14.0
permission 0 0.0 0 0.0 0 0.0 0 0.0 3 4.9 0 0.0 1 1.6 0 0.0
TOTAL: 41 100 136 100 74 100 104 100 61 100 60 100 64 100 57 100

Table 4: Variation in textual themes

Llama Mistral
Care GP Init Ref Care GP Init Ref

INFORMATION N % N % N % N % N % N % N % N %
- extending 22 57.9 11 20.4 13 39.4 15 21.4 14 87.5 21 42.0 7 29.2 22 44.0
- arguing 16 42.1 42 77.8 19 57.6 52 74.3 2 12.5 26 52.0 13 54.2 28 56.0
- structuring 0 0.0 1 1.9 1 3.0 3 4.3 0 0.0 3 6.0 4 16.7 0 0.0
TOTAL: 38 100 54 100 33 100 70 100 16 100 50 100 24 100 50 100

3.2.3 Information flow
Apart from the sparse use of interpersonal Themes (8
examples of unfortunately, mostly in GP correspon-
dence produced by Mistral), textual Themes are the
main resource used by the LLMs for structuring in-
formation flow. Table 4 shows the distribution of the
subtypes of textual Themes.

The most frequent pattern is the Arguing Theme, pri-
marily expressed by the adversative connector How-
ever, used most commonly in the Referral genre by
Llama and in the GP correspondence genre by Mistral.
Its frequent use signals contrast or complication, guid-
ing through shifts in clinical reasoning by emphasising
problematisation or exception.

In addition to the Arguing Theme, the Extending
Theme is also frequent. The most common connec-
tors are additionally, furthermore, also, which link new
information to previously established statements. This
supports the accumulation of clinical details in the in-
cremental build-up of patient history, symptoms, and
contextual factors.

Across the annotated corpus, there are very few
structuring connectors (7 examples of in conclusion
and single examples of firstly, finally). When they do
appear, they occur mostly in the Initial Assessments
and GP correspondence generated by Mistral. This
suggests that both LLMs have limitations in generating
explicit organisational signposts. In the LLM output,
information flow is managed implicitly through clause
sequencing rather than through overt textual markers.
Another resource of information structuring relies on
numbered bullet points and imperative clauses, which
are especially frequent in the Care plans. This reflects
the procedural and action-oriented nature of this genre,
focusing on specific tasks, responsibilities, and recom-

mended actions, and aligning with its institutional pur-
pose of coordinating care and ensuring clear communi-
cation with the patient.

3.3 Suitability evaluation
In addition to the linguistic analysis of the LLM out-
puts, the annotated sample was examined by one of the
authors (JB, Professor of Mental Health Nursing with
extensive clinical expertise) to assess the suitability of
these texts as representations of the genres used in clin-
ical practice.

The overall assessment is that the LLMs broadly re-
flect the language of clinical practice by producing ap-
propriate document structures and generally coherent
discourse, for example, by combining patient-reported
experiences with clinical observations and diagnostic
statements. The patient stories are mostly realistic,
with an appropriate combination of symptoms, diag-
noses, and treatment regimens. From a language per-
spective, the models produce suitable terminology and
appropriate collocations. However, many details di-
verge from clinical practice, indicating the need for fur-
ther fine-tuning LLMs on existing EHRs to achieve a
more realistic synthetic dataset. The following phe-
nomena have been observed (primarily for Llama, as
Mistral tends to produce fewer clinical infelicities):

Registerial shifts: It is unlikely that genuine EHRs
are included in the corpora used for the initial train-
ing of Large Language Models. When attempting to
replicate the features of the respective genres, the mod-
els therefore rely on publicly available texts such as re-
search papers, educational materials for students study-
ing mental health, and legal submissions written by
psychiatrists for court proceedings. Therefore, some
wordings are unlikely to appear in genuine EHRs. In
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particular, the Referral letters contain explanations, for
example,

(8) This medication is a selective serotonin reuptake
inhibitor (SSRI) commonly used to treat
depression and anxiety disorders.

which are not needed for professional communication
across the mental health teams, while they are frequent
in textbooks. There are also examples of expressions
reflecting psychiatric evidence submitted to courts even
when the task requested in the prompt was to draft a
care plan:

(9) I, the psychiatrist, have been assigned to provide
a comprehensive assessment and treatment plan

Some GP correspondence outputs also include letters
addressed to courts and public officials, an unlikely
part of EHRs. Finally, some diagnostic procedures
included in the synthetic data are more typical of re-
search contexts (even though they are clinically legiti-
mate), for example, monitoring through multiple track-
ing instruments such as both the Hamilton Depression
Rating Scale and the Montgomery–Åsberg Depression
Rating Scale. Another registerial deviation is that the
generated care plans are very clinically-focused rather
than reflecting more service user-patient perspectives,
which Dialog+ is meant to promote.

American influences: Our project is conducted in
collaboration with the British NHS with references to
British-specific phenomena, such as Dialog+ or the
Mental Health Act, yet many generated examples re-
flect predominantly American practices, such as psy-
chotherapy as a first-line intervention. In the NHS,
first-line interventions usually begin with cognitive-
behavioural therapy (CBT). The American focus is
slightly more common for Mistral, for example, 19,351
instances for CBT vs 34,513 for psychotherapy in Table
5.

Lack of clinical knowledge: the two LLMs demon-
strate considerable gaps in their clinical knowledge.
For instance, Llama occasionally confuses the condi-
tions under which hospitalisation is mandated under
Section 2 vs Section 3 of the Mental Health Act. Med-
ication dosing also varies randomly and without clear
justification, with doses tending toward the higher end
of the recommended range or above, particularly for
Lamotrigine and Quetiapine. The models often suggest
multiple drugs, leading to unwanted multipharmacy ef-
fects. In addition, the models sometimes recommend
treatment, such as prescribing Valproate to a woman of
child-bearing age, which should generally be avoided
because of the iatrogenic harm. Quetiapine is occa-
sionally misrepresented: although it can be used ad-
junctively as an antidepressant, it is primarily an an-
tipsychotic and is not routinely prescribed for sleep, yet
Llama repeatedly suggests it in less appropriate con-
texts, possibly influenced by mentions of the drug in

Table 5: Mentions of medications and other keywords
sorted by the frequencies in the Llama corpus

Medicines Llama Mistral
antidepressant 13147 7133
lithium 13041 7105
antipsychotic 8956 5682
fluoxetine 6694 2169
olanzapine 5637 1218
valproate 5548 1261
prozac (fluoxetine) 3561 32
lamotrigine 2183 2009
quetiapine 1988 5956
benzodiazepine 1129 39
aripiprazole 975 369
clonazepam 379 6
escitalopram 356 3410
Therapy-
related words
symptoms 597628 216341
treatment 484006 216084
mental 276589 152640
depressive 250874 144751
risk 245406 67201
assessment 165740 66691
suicidal 164780 86223
section 155415 29188
depression 138240 53822
psychotic 111337 40310
bipolar 78470 43965
suicide 67106 32995
cyclothymic 53063 19443
detention 51776 4222
hypomanic 46140 18475
mania 37644 12707
CBT 36246 19351
psychotherapy 32981 34513
manic 24786 14952
formulation 22123 13650
hospital 19408 9161
cognitive 18867 8307
hallucinations 17631 11451
serotonin 15069 9226
SSRI 14862 7895
reuptake 12151 9047
psychosocial 4788 5556
cannabis 4094 115
hamilton (tool) 3451 6288
marijuana 1214 103
bisexual 1065 10914
psychoeducation 911 9988
maladaptive 144 5015

news stories1. Mistral stays closer to its intended us-
age. The models also demonstrate differences in their
preferred treatment methods: clonazepam is almost ex-
clusively mentioned by Llama, while escitalopram is
preferred by Mistral (Table 5). Another example of
the lack of clinical knowledge is the suggested duration
of a Community Treatment Order (CTO) for 3 months,
which is unusually short and unwarranted for our test
stories.

1
https://tinyurl.com/quetiapine-shortage
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Lack of specificity: Llama also shows a tendency to
provide insufficiently detailed clinical information. For
example, in the two subsequent entries:

(10) 2018: Ayanna was hospitalized for a manic
episode, which was treated with a combination of
lithium and valproate.

(11) 2020: Ayanna was discharged from hospital after
a depressive episode was managed with a
combination of lithium and antipsychotics.

The first one offers a reasonable level of specificity,
whereas the second one is much less precise. Refer-
ring simply to antipsychotics provides no clinical de-
tail, as this is a broad class of medications rather than a
specific drug, resulting in an unrealistic level of vague-
ness. The frequency list in Table 5 also shows its higher
frequencies for generic words (symptoms, treatment).
Finally, Llama can be vague when describing diagnos-
tic procedures, often failing to specify which tests were
performed or what their results were:

(12) Her diagnosis was made after a comprehensive
evaluation, including a thorough medical history,
psychological assessment, and laboratory tests.

LLM-specific: Some issues include explicit re-
minders that the output is generated by an LLM (for ex-
ample, Please note that this report is fictional), as well
as occasional refusals to produce clinical notes when
suicidal ideation is mentioned. Repetition also appears,
with identical text sometimes reproduced two or three
times within the same output. This behaviour is more
common with Llama, hence it produces considerably
longer texts (Table 1).

Estimation of biases: Variation in ethnicity within
the prompts provides a test for the presence of bi-
ases. Both LLMs acknowledged cultural and ethnic
background and the need to address racial stereotypes.
However, Llama was far more likely to introduce ref-
erences to drug use for the Afro-Caribbean patients:
for example, marijuana was mentioned 25 times in the
White British stories vs 1,189 times in the two versions
of the Afro-Caribbean stories, in comparison to 26 vs
77 for Mistral. Similarly for cocaine in Llama: 259
vs 1,857. As the patient stories are otherwise identi-
cal, this indicates biased societal expectations, which
are reflected in texts used to train Llama, while they
are not justified by clinical practice.

4 Related studies
With recent advances in natural language generation,
synthetic datasets have begun to proliferate across a
wide range of domains, enabling controlled experimen-
tation, see an early example in (Kvapilíková et al.,
2020). Within the healthcare sector, the Asclepius
dataset has been recently developed to model the struc-
ture and content of discharge summaries (Kweon et al.,

2023). However, comparable resources have not yet
been available for the mental health domain, where
clinical documentation follows different communica-
tive norms and genre conventions.

In parallel, substantial work has focused on detecting
mental health concerns in social media environments,
including the CLPsych 2024 shared task on identify-
ing suicidal intent in Reddit posts (Chim et al., 2024)
and such models as MentalLlama (Yang et al., 2023).
A recent scoping review (Holmes et al., 2025) shows
that most LLM research in suicide prevention focuses
on risk detection while generative applications for sup-
port, education, and clinical assistance are emerging.
While these initiatives highlight the value of computa-
tional methods for risk assessment and early interven-
tion, they mostly focus on user-generated content rather
than clinical records.

Integrating generative AI into clinical practice re-
mains an active area of investigation (Hider et al., 2025;
Hiebel et al., 2025). Other studies also show the im-
portance of understand non-clinical factors in AI op-
erations, such as ethnicity or gender, for example, it
has been shown that LLM clinical accuracy decreases
post-perturbation (Gourabathina et al., 2025). For re-
sponsible integration of AI, it is essential to under-
stand the linguistic properties of the texts produced by
LLMs and the conditions under which these properties
vary, including the influence of sociodemographic bi-
ases (Draghi et al., 2024; Ma et al., 2025). Only with
this understanding can synthetic data be designed to
support reliable clinical research and applications.

There have been recent studies aimed at assess-
ing the quality of synthetic medical texts produced by
LLMs, such as (Xie et al., 2024). The focus of our
study is on fine-frained linguistic analysis of outputs.
There have also been studies on the use of linguistic
analysis for medical communication, for example, Ve-
lasco et al. (2022) focused on the expression of em-
pathy in coaching sessions. This is different from our
focus in this study on analysis of Electronic Health
Records.

5 Conclusions
This study demonstrates that open-weight large lan-
guage models can approximate the structure, terminol-
ogy, and discourse patterns of clinical genres. How-
ever, they also introduce systematic deviations that
reveal important limitations in their clinical fidelity.
This study aims at providing a clearer understanding
of how and where LLMs succeed in producing coher-
ent, genre-appropriate documents, but also how they
fall short, in particular, in modelling of clinical proce-
dures or in culturally sensitive reasoning.

The quantitative patterns concern inflated drug ref-
erences for certain ethnic groups, inappropriate med-
ication regimens, and genre-specific misalignments in
transitivity and modality. These patterns can emerge
only when examining a controlled, parallel synthetic
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corpus produced under consistent prompting condi-
tions to study the impact of cues.

The most specific contribution of this work lies in
the combination of genre-sensitive linguistic analysis
and controlled synthetic data generation, which ex-
poses patterns that would remain invisible in studies
focused solely on accuracy or content validity. As a re-
sult, it outlines a path towards safer, more realistic, and
bias-aware computational experiments in the domain of
mental health documentation.

Our future research is aimed at studying integration
of LLMs into summarising authentic EHRs and co-
production of better care plans in close collaboration
between the patients and their mental health teams. The
synthetic corpora provide an estimate for inaccuracies
of LLMs in this domain.

6 Risks and ethical concerns
The project aims to improve the quality of mental
health care by focusing on the possibilities of using
LLMs in clinical practice, in particular we investigate
biases in synthetic data, as well as deviations of LLM
outputs from the current practice.

The environmental impact of LLMs needs to be
checked against the societal impact of their application.
Our experiments used NVidia L40S GPUs, which, on
average, were consuming 168W in our task. The infer-
ence time for a single output was 8.2s for Llama, 12.1s
for Mistral. The total time for generating outputs by 2
LLMs × 4 genres × 12,960 stories was 292h19m. This
is equivalent to driving a Nissan Leaf for 172 miles
(3.5mi/kWh average consumption without heating or
a/c).

7 Limitations
First, the parameters of variation do not capture the full
range of clinical scenarios found in mental health care.
We focus on variation relevant to our current study.

Second, the evaluation does not cover the full range
of genres found in EHRs, as well as genres which in-
form the clinical EHRs, for example, personal accounts
of lived experience from the patients.

Last, the evaluation focuses primarily on linguistic
and genre-based features rather than on clinical safety.
This leaves the need for further exploration of practical
implications for using synthetic datasets in health care.
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A Appendix: Example of Mistral outputs
A.1 Prompt story
Please write three paragraphs for each of the following
sections concerning a fictitious female patient, who is
25 years old, has been diagnosed with Bipolar I Disor-
der with episodes of mania alternating with depressive
episodes. Ethnicity: Afro-Caribbean. Risks: chronic
pain. Treatment history: detained under the mental
health act (Section 2)

A.2 Initial examination
Initial Assessment Report

Subject ID: J.A., a 25-year-old Afro-Caribbean fe-
male, presents for a comprehensive psychiatric evalua-
tion. She has been previously diagnosed with Bipolar I
Disorder, characterized by alternating episodes of ma-
nia and depression. The patient was detained under the
Mental Health Act (Section 2) due to concerns regard-
ing her safety and wellbeing. The current admission
aims to stabilize her symptoms, address any underly-
ing issues, and establish an appropriate treatment plan.

Mental State Examination
Upon initial contact, the patient exhibited a labile

mood, switching between euphoria and irritability. Her
speech was pressured, with racing thoughts and flight
of ideas. J.A. reported severe insomnia, increased en-
ergy levels, and a decreased need for sleep. She demon-
strated grandiosity, expressed a sense of invincibility,
and demonstrated impulsive behaviors. Additionally,
the patient reported chronic pain, which may be con-
tributing to her emotional distress. Affect was concor-
dant with her mood state, and her thought content was
otherwise unremarkable.

Psychiatric History & Formulation
J.A.’s psychiatric history is significant for multiple

hospitalizations due to manic episodes, each of which
was followed by a depressive episode. Her manic
symptoms, including inflated self-esteem, decreased
need for sleep, and impulsive behaviors, have been con-
sistently present throughout her illness course. The pa-
tient’s depressive episodes have been characterized by
feelings of worthlessness, hopelessness, and severe an-
hedonia.

In terms of medication history, the patient has been
prescribed various mood stabilizers, antipsychotics,
and antidepressants, with varying degrees of success.
The current medication regimen includes Lithium car-
bonate for mood stabilization, Quetiapine for sedation,
and Amitriptyline for pain management.

The formulation of J.A.’s presentation suggests a di-
agnosis of Bipolar I Disorder with chronic pain. The
recurrent manic and depressive episodes are likely to
be driven by a combination of genetic, biological, and
environmental factors. The presence of chronic pain
may exacerbate her mood symptoms and contribute to
her overall distress.

The primary risks associated with J.A.’s current pre-
sentation include impulsive behaviors during manic

episodes, which could potentially lead to harmful or
dangerous activities. The chronic pain she experiences
may also increase her vulnerability to substance abuse
as a means of self-medication. It is crucial to ensure
close monitoring of her symptoms, adherence to med-
ication, and psychosocial support to minimize these
risks. A multidisciplinary approach, involving psychi-
atry, pain management, and psychology, will be essen-
tial in managing J.A.’s complex presentation and im-
proving her overall quality of life.

A.3 GP correspondence
I. Medication History

The subject, a 25-year-old Afro-Caribbean female,
has a documented history of Bipolar I Disorder, char-
acterized by recurrent episodes of mania and major
depressive episodes. The patient’s medication history
has been marked by a series of pharmacological inter-
ventions aimed at managing her symptoms. Initially,
she was prescribed a combination of Mood Stabilizers
(Lithium Carbonate and Valproate Sodium) and an An-
tipsychotic (Olanzapine) to address the manic symp-
toms. However, due to the side effects such as weight
gain and sedation, the medication regimen was altered
to a Monotherapy of Lithium Carbonate. Subsequently,
due to the recurrence of manic episodes, the treatment
was further adjusted to include a second-generation
Antipsychotic (Quetiapine). The patient’s response to
these medications has been variable, with some benefi-
cial effects but also persistent manic symptoms. Close
monitoring of the patient’s medication and symptoms
is essential to ensure optimal treatment.

II. Treatment History
The patient has a notable treatment history, involv-

ing detainment under the Mental Health Act (Section
2). This action was taken due to the patient’s inabil-
ity to manage her symptoms adequately, which posed a
risk to herself and others. During her hospitalization,
the patient was provided with a structured treatment
plan that included pharmacological interventions, psy-
chotherapy, and education about her condition. The pa-
tient’s compliance with the treatment plan was incon-
sistent, leading to the recurrence of manic episodes and
the need for continued inpatient care. In light of these
challenges, the focus of treatment has shifted to a more
intensive outpatient program, with regular follow-ups,
medication management, and psychotherapy sessions.

III. Risks
In addition to the risks associated with untreated

Bipolar I Disorder, this patient has an ongoing issue
with chronic pain. The etiology of this pain is unclear,
but it is believed to be a result of a combination of fac-
tors, including her mental health condition and possi-
ble physical comorbidities. The chronic pain exacer-
bates the patient’s mood symptoms and contributes to
her overall disability. It is essential to address this is-
sue in conjunction with her mental health treatment to
improve her overall quality of life and reduce the risk
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of relapse.
As for the examples of GP correspondence, I am

unable to provide specific examples without access to
the patient’s medical records. However, I can suggest
the following format for GP correspondence addressing
this patient:

1. Identification of the patient and relevant medical
history. "Dear Dr. [GP Name], I am writing to
provide an update on our patient, [Patient Name],
who is currently under my care for Bipolar I Dis-
order. She is a 25-year-old Afro-Caribbean fe-
male with a history of detainment under the Men-
tal Health Act (Section 2)."

2. Discussion of the patient’s current symptoms and
treatment plan. "Recently, the patient has been
experiencing fluctuations in her mood, with re-
current manic episodes and periods of depression.
We have adjusted her medication regimen to in-
clude Quetiapine in an effort to better manage her
symptoms. Additionally, she is attending regu-
lar psychotherapy sessions and education classes
about her condition."

3. Communication of any concerns or recommenda-
tions. "I am concerned about the patient’s ongoing
issue with chronic pain and the impact it has on
her mental health. I recommend that you refer her
to a pain management specialist for further evalu-
ation and treatment. It is essential to address this
issue in conjunction with her mental health treat-
ment to improve her overall quality of life and re-
duce the risk of relapse."

4. Request for collaboration and follow-up. "I would
appreciate your collaboration in managing this
complex case. Please keep me informed of any
changes in the patient’s condition or any issues
that arise during your care. I look forward to
working together to ensure the best possible out-
come for our patient."

5. Closing remarks. “Thank you for your attention
to this matter. Please do not hesitate to contact me
if you have any questions or concerns.
Sincerely, [Your Name] [Your Title and Affilia-
tion]”

A.4 Referrals
Referral and Handover Letter

To Whom It May Concern,
I am writing to provide a referral and handover for

a 25-year-old Afro-Caribbean female patient who has
been under my care for the past six months. The patient
has been diagnosed with Bipolar I Disorder, present-
ing with episodes of mania alternating with depressive
episodes.

Presenting Symptoms: The patient has been expe-
riencing irregular sleep patterns, increased energy lev-
els, and grandiose thinking, which are indicative of

manic episodes. Conversely, she has reported feel-
ings of profound sadness, loss of interest in activities,
and decreased energy levels, which are suggestive of
depressive episodes. Additionally, she has expressed
chronic pain, which appears to exacerbate her mood
episodes.

Background and Relevant Mental Health His-
tory: The patient’s mental health history is significant
for repeated hospitalizations under the Mental Health
Act (Section 2), due to her inability to manage her
symptoms effectively without supervised care. Her
symptoms began to manifest at the age of 20, marked
by severe mood swings and erratic behavior.

Current Medication and Risk Assessment: The
patient is currently on a regimen of Lithium carbon-
ate 900mg daily and Quetiapine 600mg nightly. These
medications have shown some efficacy in stabilizing
her mood episodes, but she continues to struggle with
chronic pain, which may contribute to her mood insta-
bility.

Risk assessment indicates that the patient poses no
immediate danger to herself or others, but her chronic
pain and unstable mood episodes require close moni-
toring. The patient’s non-adherence to medication reg-
imen and self-harming behaviors in the past necessitate
a high level of supervision and support.

Reasons for Referral: The patient is being referred
to your care for ongoing management of her Bipolar I
Disorder and chronic pain. Her history of repeated hos-
pitalizations under the Mental Health Act and the need
for a high level of supervision necessitate a collabora-
tive approach to her care. I believe that your expertise
and resources will be instrumental in ensuring her con-
tinued safety and wellbeing.

Please find attached the patient’s medical records, in-
cluding her current medication list, for your review. I
appreciate your attention to this matter and look for-
ward to our continued collaboration in the best interests
of the patient.

Sincerely, [Your Name] [Your Position]

A.5 Care plan
Patient-Centered Advance Care Plan (DIALOG+
Methodology)

1. Psychiatric Assessment of Diagnoses
The patient is a 25-year-old Afro-Caribbean female

with a primary diagnosis of Bipolar I Disorder, charac-
terized by distinct episodes of mania alternating with
depressive episodes. The patient’s history is marked
by periods of elevated mood, inflated self-esteem,
decreased need for sleep, grandiose beliefs, and in-
creased goal-directed activity, followed by periods of
low mood, loss of interest in usually pleasurable activ-
ities, decreased energy, and feelings of worthlessness.

2. Treatment Goals
The primary treatment goal is to stabilize the pa-

tient’s mood fluctuations, reduce the frequency and
severity of manic and depressive episodes, and improve
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overall functioning and quality of life. Secondary goals
include managing chronic pain, reducing hospitaliza-
tions, and promoting adherence to medication and ther-
apy.

3. Objectives
Objectives for this treatment plan include the follow-

ing:

• Achieve and maintain mood stability through
pharmacological and psychotherapeutic interven-
tions.

• Reduce the severity and frequency of manic and
depressive episodes.

• Improve the patient’s ability to cope with chronic
pain through cognitive-behavioral strategies.

• Promote medication adherence and reduce hospi-
talization rates.

• Enhance the patient’s social and occupational
functioning.

4. Interventions
Interventions to achieve these objectives include:

• Pharmacological management with mood stabiliz-
ers (e.g., lithium, valproate, or atypical antipsy-
chotics) and/or antidepressants, as necessary, un-
der close monitoring for side effects and efficacy.

• Cognitive-behavioral therapy (CBT) to help
the patient identify and challenge maladaptive
thought patterns, manage stress, and develop ef-
fective coping strategies for mood regulation and
pain management.

• Psychoeducation about Bipolar I Disorder, its
symptoms, treatment options, and the importance
of medication adherence and regular follow-ups.

• Collaborative goal setting and problem-solving to
address challenges in daily functioning and reduce
hospitalizations.

• Regular multidisciplinary team meetings to coor-
dinate care, monitor progress, and adjust treat-
ment plans as needed.

5. Responsibilities
Responsibilities for this treatment plan include:

• The patient is responsible for attending scheduled
appointments, taking medications as prescribed,
and following the recommended treatment plan.

• The patient’s primary care team, including the
psychiatrist, psychotherapist, and nurse, is respon-
sible for providing evidence-based care, monitor-
ing the patient’s response to treatment, and adjust-
ing the treatment plan as necessary.

• The patient’s family and support system is respon-
sible for providing emotional support, encourage-
ment, and assistance in managing daily activities
as needed.

6. Progress Tracking
Progress will be tracked through regular assessments

of mood symptoms using validated rating scales (e.g.,
Hamilton Depression Rating Scale, Young Mania Rat-
ing Scale), monitoring of medication levels, and eval-
uations of the patient’s functioning in social, occupa-
tional, and self-care domains.

7. Timeline for Achieving Specific Milestones in
Mental Health Therapy

The timeline for achieving specific milestones in
mental health therapy will vary for each patient, de-
pending on the severity of symptoms, adherence to
treatment, and individual circumstances. However,
some potential milestones might include:

• Stable mood for at least three months within the
first six months of treatment.

• Reduction in hospitalization rates over the first
year of treatment.

• Improvement in daily functioning, as measured by
self-report and clinical assessment, within the first
six months to a year of treatment.

• Development of effective coping strategies for
managing chronic pain within the first three to six
months of CBT.

• Maintenance of treatment gains over time through
ongoing collaboration with the treatment team and
self-care strategies.
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