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ABSTRACT

Objective The objective of this study is to determine
demographic and diagnostic distributions of physical pain
recorded in clinical notes of a mental health electronic
health records database by using natural language
processing and examine the overlap in recorded physical
pain between primary and secondary care.

Design, setting and participants The data were
extracted from an anonymised version of the electronic
health records of a large secondary mental healthcare
provider serving a catchment of 1.3 million residents

in south London. These included patients under active
referral, aged 18+ at the index date of 1 July 2018 and
having at least one clinical document (>30 characters)
between 1 July 2017 and 1 July 2019. This cohort was
compared with linked primary care records from one of the
four local government areas.

Outcome The primary outcome of interest was the
presence of recorded physical pain within the clinical
notes of the patients, not including psychological or
metaphorical pain.

Results A total of 27211 patients were retrieved. Of
these, 52% (14,202) had narrative text containing relevant
mentions of physical pain. Older patients (OR 1.17, 95%
Cl1.1510 1.19), females (OR 1.42, 95% Cl 1.35 to 1.49),
Asians (OR 1.30, 95% Cl 1.16 to 1.45) or black (OR

1.49, 95% Cl 1.40 to 1.59) ethnicities, living in deprived
neighbourhoods (OR 1.64, 95% Cl 1.55 to 1.73) showed
higher odds of recorded pain. Patients with severe mental
illnesses were found to be less likely to report pain (OR
0.43,95% Cl 0.41 t0 0.46, p<0.001). 17% of the cohort
from secondary care also had records from primary care.
Conclusion The findings of this study show
sociodemographic and diagnostic differences in recorded
pain. Specifically, lower documentation across certain
groups indicates the need for better screening protocols
and training on recognising varied pain presentations.
Additionally, targeting improved detection of pain for
minority and disadvantaged groups by care providers can
promote health equity.

INTRODUCTION

Background rationale

Pain and its relationship with mental health
are important research topics. Pain has
imposed a significant burden on society in
terms of medical care costs as well as lost
productivity." * Pain is multifaceted, with
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study uses natural language processing on
clinical notes to access a large sample of informa-
tion about pain. The identification of such informa-
tion would not be feasible manually.

= This is the first cross-sectional study to summarise
and describe the distribution of recorded pain within
the clinical notes of mental health records.

= The inclusion of both secondary mental health and
primary care records for the same patients allows
comparison of pain documentation across different
health services.

= When patients show no recorded pain, the study
does not differentiate between pain that was dis-
cussed but not recorded or pain that was not
discussed.

= The findings are not generalisable to the general
population since this study only looks at patients
receiving mental healthcare within a specific geo-

graphic catchment.

physical, psychological, social and biological
causes and consequences.3 * In this context,
pain refers to any pain condition or symptom,
acute or chronic. Mental health disorders
also present a considerable and complex
public health problem, being a leading cause
of disability and accounting for 28% of the
national disease burden in the UK.’ Elec-
tronic health records (EHRs) for mental
health are a significant source of informa-
tion for studying the intersection between
pain and mental health among those who
receive specialist service input. EHRs open
up the possibility of investigating how pain is
recorded and its impact on clinical outcomes.

Severe mental illnesses (SMIs) include diag-
noses of schizophrenia spectrum disorder,
bipolar disorder or severe major depressive
disorderﬁ, where functional and occupational
activities are severely impaired due to asso-
ciated debilitating psychological problems.7
While several studies have looked at the rela-
tionship between pain and schizophrenia
and bipolar disorders®! and at other mental
illnesses such as depressi0n12_16, the complex
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and potentially bidirectional nature of this relationship
requires further understanding. Painful conditions occur-
ring as physical comorbidities alongside mental health
issues can exacerbate both conditions, with each impacting
the management of the other. The combination of pain and
depression, for instance, affects mental, physical and social
functioning.'® Furthermore, patients with schizophrenia
tend to underreport their pain.” Analysis of secondary data
sources, such as EHR databases, might help by providing a
fuller picture of the recorded clinical presentation of this
group of patients; however, a prerequisite is that pain is
adequately represented in the derived data.

Demographic features such as age, gender and ethnicity
may affect how pain is perceived and experienced. Pain
affects twice as many people over the age of 60 as it does
younger individuals."” While pain is not a natural feature
of the ageing process, many health conditions causing
pain become more common with increasing age. None-
theless, older patients often believe pain to be a normal
aspect of ageing and might be hesitant to report it."”
There have also been variations in the reported percep-
tion of pain by female and male patients, with female
patients reporting experiencing more pain than male
patients.'® ' Research has also shown disparities in pain
perception across different ethnicities, with individuals of
black African ethnicity reporting greater pain than their
white counterparts.”

Socioeconomic status (SES) plays a role in health and
overall well-being, with deprivation associated with unfa-
vourable health outcomes and increased mortality rates.”'
Patients with SMI already experience higher mortality
rates than the general population, and this discrepancy
is exacerbated by socioeconomic deprivation, primarily
due to unequal access to good quality physical healthcare
services.” ™ Furthermore, patients with SMI continue to
experience adecline in their SES over time, compounding
its impact.”® Given these well-established connections
between lower SES and reduced access to care®’ 28, the
examination of potential SES-based differences in the
documentation of physical symptoms such as pain is
particularly relevant. As disadvantaged patients face
barriers in the screening for comorbid conditions, this
may manifest in lower rates of discussions and recording
of pain symptoms.

Most patient information is recorded in unstructured
clinical narratives within EHR databases®, and pain
is likely to be no different, with few, if any, structured
checklists ascertaining its presence in routine clinical
care. Natural language processing (NLP), a computa-
tional approach to understanding and analysing human
language, is therefore potentially useful for extracting
such pain information. NLP has been applied extensively
to EHR data, including studies of SMI, such as antipsy-
chotic polypharmacy in mental healthcare®, multimor-
bidity in individuals with schizophrenia and bipolar
disorders” and extracting symptoms of SMI.*

In addition to secondary care data, it is also useful
to consider the recording of pain in primary care data.

Within the UK, primary care (general practice (GP))
is generally the first point of contact for patients.”
Exploring the overlap of recorded pain between primary
care GP services and secondary care mental health
services could, therefore, provide a more comprehensive
view of the patient’s pain experiences, and any discrep-
ancies could highlight gaps in care and communication
across different parts of the healthcare system. As primary
care physicians are often responsible for the initial pain
assessment and referral to specialists if needed, docu-
mentation patterns in GP records versus mental health
provider records may differ for those with psychiatric
disorders. Comparing recorded pain rates across these
care settings can reveal insights into the consistency of
pain screening among this vulnerable population across
the healthcare landscape. This study used GP records
specifically for patients contained within a mental health
secondary care database in order to explore documen-
tation patterns in primary care for patients who were
recorded in secondary care with a mental illness. The
analysis of these GP records takes the documentation
beyond specialist mental health settings and provides
valuable insights into the larger healthcare experiences
of those with mental health disorders. Additionally,
examination of potential differences or overlaps between
primary and secondary care for the same patient cohort
enables important observations about the consistency of
pain assessment across providers.

Objectives

The objective of this study is to describe the distributions
of recorded pain among mental health service users
according to demographic factors such as age, gender
and ethnicity, as well as neighbourhood deprivation levels
and mental health diagnoses. This was achieved by exam-
ining recorded pain through the means of an NLP appli-
cation within the clinical text of a mental health EHR
database and further evaluating this by measuring the
overlap between pain recorded in secondary and primary
healthcare, enabled through data linkage between the
two.

This research aims to address knowledge gaps regarding
the documentation of pain among mental health popu-
lations. In particular, a clearer understanding of these
patterns is essential given the exceptionally high rates
of pain conditions comorbid with mental health disor-
ders. This study will answer fundamental questions about
the frequencies of documented pain discussions during
mental health encounters, consistency in pain detec-
tion across primary versus secondary care settings and
whether certain groups defined by gender, ethnicity or
SES face greater gaps in pain inquiry documentation. By
analysing rates and differences of recorded pain within
mental health records using a population-based cohort,
this study works towards addressing needs around appro-
priate pain identification as a routine component of
comprehensive mental health treatment.
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METHODS

Reporting

We use the RECORD™ guidelines and checklist, an exten-
sion of the Strengthening the Reporting of Observational
Studies in Epidf:miologyg5 guidelines, for reporting the
results of this study.

Setting

Data on recorded pain, which in this context refers to any
mentions of physical pain within the clinical notes, such
as ‘complains of pain’ and ‘experiencing headaches’,
were obtained from the clinical text of a mental health
EHR database, the Clinical Record Interactive Search
(CRIS) resource. This contains a de-identified version of
EHR data from The South London and Maudsley NHS
Foundation Trust (SLaM), one of Europe’s largest mental
healthcare organisations™, which serves a geographic
catchment of around 1.3 million residents in four south
London boroughs (Croydon, Lambeth, Lewisham and
Southwark). CRIS contains about 30 million free text
documents, averaging 90 documents per patient.”

Data were also obtained from a Erimary care database
called Lambeth DataNet (LDN)®, which accesses all
GP records from GPs based in the London borough of
Lambeth. Data linkages (at the patient level) are already
in place between CRIS and LDN.*®

Patient and public involvement

Patient and public involvement (PPI) in research is an
active collaboration between researchers and members
of the public, where the latter actively participate in
contributing to the research.” A PPI group with lived
experiences of SMI and chronic pain was consulted as
part of this research. The nature of the data available was
described to the group, and they were asked about their
priorities regarding what research questions they would
like answered. In response to this, the group was unan-
imously interested in further study of the differences in
pain experiences based on demographics and diagnoses,
and this was the main motivation for the objective of the
study described here.

Participants

A cohort of patients was extracted from the CRIS database,
comprising those who were active (ie, the secondary care
hospital trust (SLaM) has accepted them as a referral)
and aged 18+ on the index date of 1 July 2018 and whose
record contained at least one document (=30 characters)
within a window of 1 July 2017 to 1 July 2019.

LDN extraction followed similar criteria for patients
who were active on the index date, aged 18+ and contained
pain diagnoses or medications from 1 July 2017 to 1 July
2019. Free-text information is unavailable within LDN, so
no document criteria were required.

Variables

Demographics

Age, gender and ethnicity variables were extracted from
structured tables within the CRIS database. Individuals

with missing ethnicity values were retained as a separate
category (not stated or known). In this context, ethnicity
encompasses both race and ethnicity but is referred to
simply as ethnicity for the sake of simplicity.

Diagnosis

The primary diagnosis recorded closest to the index date
of 1 July 2018 was extracted from the structured tables
within the CRIS database. These are coded using Inter-
national Classification of Diseases-10th Revision (ICD-
10).* The diagnosis codes were categorised as SMI and
non-SMI, where SMI includes ICD-10 codes F20-29 and
F30-33.

Deprivation

The Index of Multiple Deprivation (IMD) decile measures
from 2019"" were extracted for information on neigh-
bourhood deprivation for each patient based on their
address at the time of the index date aggregated by Lower
Super Output Area (LSOA)—a standard national admin-
istrative unit containing an average of 1500 residents.
National Census data are used to calculate IMD scores for
each LSOA. A lower IMD decile indicates higher depri-
vation levels. Individuals with missing IMD scores were
retained in a separate category.

Recorded pain

Pain-related keywords generated from a lexicon of pain
terms* were used to identify patients in the cohort
who had mentions of physical pain (such as ‘worsening
back pain’, ‘suffers from headaches’ and ‘complains of
pain’) recorded in their clinical notes within the prede-
termined window. The lexicon contains terms, such
as aching muscles, back pain, headache, myalgia, etc,
and can be accessed online (https://docs.google.com/
spreadsheets/d/1z-6619UBdvwWrB9Sz4b1rbjDzuslOG
Cpts2DNcOnaCc/edit?usp=sharing). An NLP application
(F1 score, ie, harmonic mean of precision and recall:
0.98) was used on the documents of these patients. The
application was developed by fine-tuning an existing
model (SapBERT43) with 5644 gold standard annotations
(triple annotated by medical student annotators) from
CRIS, with the intention of classifying sentences within
documents as relevant or not, where relevant refers to
a mention of physical pain affecting the patient, such
as ‘complained of pain’, ‘has muscle aches...” and not
relevant refers to no or negated mentions, hypothetical
mentions and metaphorical mentions of pain, such as
‘...defensive of painful feelings’ and ‘...painful conse-
quences of using alcohol’. Only relevant mentions were
used in the results reported here. The application has
been described in detail in Chaturvedi ef al.**

As with all other UK research based on access to anony-
mised primary care records, LDN does not allow access to
any free text clinical notes. For this reason, pain informa-
tion can only be extracted from the structured fields of
the records. Read codes® were used to identify patients

Chaturvedi J, et al. BMJ Open 2024;14:€079923. doi:10.1136/bmjopen-2023-079923

3

“1ybuAdoo Aq paroslold 1sanb Aq 20z ‘8z I1idy uo ywoofwqg uadolway:dny woiy papeojumoq 20z [dy 6T U0 £266/0-S202-uadolwa/oeTT 0T Se paysignd isii :uado rINg


https://docs.google.com/spreadsheets/d/1z-6619UBdvwWrB9Sz4b1rbjDzuslOGCpts2DNc0naCc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1z-6619UBdvwWrB9Sz4b1rbjDzuslOGCpts2DNc0naCc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1z-6619UBdvwWrB9Sz4b1rbjDzuslOGCpts2DNc0naCc/edit?usp=sharing
http://bmjopen.bmj.com/

who had a pain diagnosis or were on any pain medica-

tions and treatments:

1. A pain medication code list developed as part of a
project described in Ma et al*® focused on analgesics
(obtained from dm+d, a dictionary of medicines and
devices'’) used in the treatment of 35 long-term condi-
tions. These 35 conditions were obtained from Barnett
et al,*®® a cross-sectional study on multimorbidities in pa-
tients registered with 314 medical practices in Scotland
as of March 2007.

2. A pain diagnosis and treatment code list was developed
as part of a collaboration project with outcome-based
healthcare, an organisation that provides a platform
for the study of population health outcomes,* with
the research described in Hafezparast et al.”’ Pain di-
agnosis codes included instances such as back pain,
referred ear pain, arthritis and trigeminal neuralgia.
Pain treatment codes included codes for referral to a
pain clinic, being seen in a pain clinic and being under
the care of a pain management specialist.

While these codes were developed for chronic pain,
they are generic enough to be used for this research,
as highlighted in the examples mentioned. These code
lists are available on GitHub (https://github.com/
jayachaturvedi/pain_in_mental_health).

Anatomy related to recorded pain

Another NLP application was developed as part of this
research to identify the anatomy mentioned in relation to
pain. This was a sentence classifier that generated a binary
output: ‘mentioned’ or ‘not mentioned’. The applica-
tion was trained on 4026 gold standard sentences about
anatomy mentioned in relation to pain and performed
with an F1 score of 0.94. These gold standard sentences
were a subset of the sentences used to train the pain
NLP application. This application was run on sentences
labelled as relevant by the pain application. Once the
sentences that contained mentions of body parts were
identified, they were run through MedCATTrainer,”!
which used named entity recognition, a type of NLP task,
to label entities within the text to identify the specific body
parts mentioned within the text. The purpose of using
MedCAT Trainer was to link the identified body parts to
unique identification numbers (SCTID) from SNOMED
CT, a terminology of clinical terms. These SCTIDs were
used to aggregate the mentioned body parts for ease of
analysis. For example, foot, calf and knee mentions would
be aggregated under ‘lower limb’.

Overlap between CRIS and LDN

To examine the overlap across primary (LDN) and
secondary (CRIS) care, the patient IDs from the CRIS
cohort (n=27211) were searched for matching records
within the LDN database over the same window of 1 July
2017-1 July 2019. Variables were generated indicating
the presence of the patients within LDN, along with vari-
ables indicating the presence of any codes for pain medi-
cation, diagnosis or treatment based on the predefined

lists described above. This allowed the identification of
patients with documented pain experiences in both their
mental health and primary care records for the aligned
time period. The cross-referencing process enabled the
comparison of recorded pain between the two systems at
the patient level.

Descriptive statistics
All analysis was conducted using STATA V.15.1 and the
Python programming language (V.3.10.0).

Descriptive statistics were obtained for demographic,
deprivation and diagnosis features and compared
between the two groups—patients who had recorded
pain (class 1) and those who did not (class 0)—within
their clinical notes. %* tests and logistic regression were
conducted between the two classes to obtain adjusted
ORs. The frequency of body parts affected by pain and
the overlap of recorded pain experiences between CRIS
and LDN were also reported.

RESULTS

Data extraction

Based on the extraction criteria, 27211 patients were
represented. Among these patients, 18188 had pain
keywords mentioned in their documents. These docu-
ments were run through the NLP application to label them
as relevant to pain (class 1) or not (class 0), resulting in
14202 patients who had relevant mentions of pain within
their clinical notes (figure 1). Relevant mentions include
instances such as ‘complains of pain’, ‘experiencing head-
aches’, ‘worsening back pain’ and ‘has stomach cramps’.
Mentions that were not relevant were instances such as
negations (‘denied pain...” and ‘no complaint of pain’),
mentions within forms (‘...experiencing other physical
symptoms? for example, chest pain’), misspelt words (*...
pained and decorated the walls’), hypothetical mentions
(‘reduce risk of pressure sores’ and ‘fear that eating will
cause throat pain’) and metaphorical mentions (‘life is
too painful to carry on living” and ‘pain will end when she
repents’).

Cohort characteristics and pain mentions
Among the cohort of 27211 patients, the mean age of the
cohort was 44 (IQR range 29-55, SD 17.5), with 50.3%
female and 48.2% of white ethnicity. The majority of
the cohort (72.2%) lived in more deprived areas (IMD
score <5), and 67% received a non-SMI diagnosis. 66.8%
of the patients (18188 patients and 174167 mentions
within documents) contained pain keywords within their
documents, and 52.1% of the cohort (14202 patients)
contained relevant mentions of pain in their documents.
Records of 52.1% of the patients within the cohort
contained relevant mentions of pain. Differences between
the patients who showed recorded pain (class 1) in their
clinical notes and those who did not (class 0) are shown
in table 1. Class 0 includes patients who did not have any
mention of pain in their documents, as well as patients
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CRIS
~443k patients

Cohort
27,211 patients

Pain sub-cohort
18,188 patients

“Relevant” pain mentions
14,202 patients

Figure 1 Data extraction.

whose mentions of pain were classified as not relevant.
Patients within class 1 had a mean of 10 pain mentions
per document (median=4).

Demographic variations emerged between those with
and without recorded pain in the cohort, as shown
in table 1. The mean age was higher in patients with
recorded pain at 46 (SD=17) compared with 41 (SD=17)
for the remainder. Patients with recorded pain were more
likely to be female and had a higher representation across
all ethnic minorities. Additionally, patients with docu-
mented pain experiences were more likely to live in high-
deprivation neighbourhoods.

Demographic, deprivation and diagnostic associations
with recorded pain obtained through logistic regressions
(unadjusted and adjusted for different factors as detailed
below) are presented in table 2.

Unadjusted ORs revealed patients with documented
pain experiences were more likely to be older (OR 1.17,
95% CI 1.15 to 1.19, p<0.001), females (OR 1.42, 95% CI
1.35 to 1.49, p<0.001), of Asian (OR 1.30 in relation to a
white reference group, 95% CI 1.16 to 1.45, p<0.001) or
black (OR 1.49, 95% CI 1.40 to 1.59, p<0.001) ethnicities
and living in deprived neighbourhoods (OR 1.64, 95% CI
1.55 to 1.73, p<0.001) when compared with the respec-
tive reference groups. In a model containing all demo-
graphic variables (Model 1), the ORs for documented
pain remained significant for all ethnic minority groups
compared with the white group. With additional adjust-
ment for neighbourhood deprivation (Model 2), the ORs
were still significant for females relative to males. Simi-
larly, in the model also adjusted for diagnoses (Model 3),

Active (under accepted referral) on July 1, 2018
Aged 18+ on July 1, 2018

Contain at least 1 document (>=30 characters) within
window of July 1, 2017 - July 1, 2019

Contain pain keywords within their documents

Pain keywords are “relevant” i.e., refers to physical
pain affecting the patient
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the ORs were also significant for females versus males.
Patients with SMI had lower odds of documented pain
(OR 0.43, 95% CI 0.41 to 0.46, p<0.001) than patients
without SMI, which stayed significant after accounting for
demographics, deprivation and diagnosis (Model 3). A
supplementary model (Model 4) including both ethnicity
and deprivation as covariates showed increased odds for
Asian and black ethnicities when compared with white
patients and those in more deprived neighbourhoods.
The motivation for this model was to disentangle the
independent contributions of ethnicity and deprivation
to the differences in pain documentation. By adjusting
for deprivation while evaluating the association between
ethnicity and recorded pain (and vice versa), we can derive
better effect estimates for each factor. This approach
helps us to understand whether ethnicity-related differ-
ences persist after accounting for socioeconomic factors.
We present selected incremental models for transparency
in how estimates shifted with the inclusion of covariates
but we focus our interpretation on the unadjusted and
fully adjusted Model 3, which highlights the patterns with
the most clarity.

Anatomy distributions

Additional descriptive data were generated on the
anatomical location of the pain reported. Among the
14202 patients with any recorded pain, there were 174167
mentions of pain within the documents. Of these, 7555
(53%) patients included 40418 mentions of the anatomy
associated with the pain. Of these 53%, each patient had
an average of five body parts mentioned in the context of

Chaturvedi J, et al. BMJ Open 2024;14:€079923. doi:10.1136/bmjopen-2023-079923

5


http://bmjopen.bmj.com/

Open access

I

Table 1 Distributions between the two classes—class 0 (no recorded pain) and class 1 (recorded pain)

Characteristics

N (%)
Mean age
(IQR)

Gender (N, %)
Male
Female
Not known
Ethnicity (N, %)
White
Black
Not stated/known
Asian
Other
Mixed

Index of multiple deprivation (N, %)
decile 2019

=5more deprived)
>5 (less deprived)
Not known

Primary diagnosis: SMI vs non-SMI (international classification of diseases-9 code) (N, %)

SMI
Non-SMI

SMI, severe mental illness.

pain. The most common body part affected by pain, as
per the recorded mentions, was the lower limbs, which
accounted for 20% of all mentions where anatomy could
be ascertained (table 3).

Similar distributions were found within the SMI and
non-SMI groups. Among patients with an SMI diagnosis,
the most frequent body parts mentioned were the lower
limbs (23%), upper body, excluding the back (17%)
and stomach or abdomen region (15%). Patients with a
non-SMI diagnosis most frequently reported lower limbs
(19%), stomach or abdomen region (18%) and upper
body, excluding back (17%), with minor variations in the
frequencies.

Overlap with primary care

When comparing secondary care CRIS records with those
of primary care from LDN, among the 27211 patients in
the CRIS cohort, 4822 patients (17%) also had records
in LDN. Among these patients who had records in both
CRIS and LDN, 1507 (31%) patients were identified as
having some recorded instance of pain in both their
records, while 687 (14%) patients showed recorded pain
only in LDN (primary care). Among the 27211 patients
within CRIS, 12695 (46%) had recorded pain only within
CRIS (mental healthcare), as seen in figure 2.

Class 0 Class 1
N (no recorded pain) (recorded pain)
27211 13009 (47.9) 14202 (52.1)
44 41 46
(29-55) (27-52) (32-56)
13471 7037 (54.1) 6434 (45.3)
13709 5953 (45.7) 7756 (54.6)
31 19 (0.2) 12 (0.1)
13139 6014 (46.2) 7125 (50.1)
5866 2115 (16.2) 3751 (26.4)
4708 3418 (26.2) 1290 (9.0)
1506 592 (4.5) 914 (6.4)
1197 512 (3.9) 685 (4.8)
795 358 (2.7) 437 (3.0)
19660 8847 (68.0) 10813 (76.1)
6686 3836 (29.4) 2850 (20.0)
865 326 (2.5) 539 (3.9)
8962 3059 (23.5) 5903 (41.5)
18249 9950 (76.5) 8299 (58.5)
DISCUSSION

This study investigated the differences observed in
recorded pain mentions within the clinical notes of
mental health records. The results reflect current
literature findings that pain is a common issue among
patients with mental health disorders. In a cohort
of 27211 patients, 18188 (67%) patients contained
pain-related keywords in their text, and 14202 (52%)
patients had relevant pain mentions, that is, the
mention indicated physical pain affecting the patient
in question. We found differences in documented
pain mentions across genders, with a greater propor-
tion recorded among female patients. This aligns with
previous literature demonstrating gender differences
in pain reporting and experiences.16 AT A8525% purther-
more, while patients with known ethnicities had higher
frequencies of recorded pain in the cohort of relevant
pain mentions (in relation to those with unknown
ethnicity), the most noticeable were the black, Asian
and other ethnic groups. This highlights the need for a
comprehensive exploration of pain experiences across
diverse populations.”* Moreover, the study’s findings
are also consistent with studies that indicate the impact
of deprivation on health outcomes®, as people living
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Table 2 Logistic regression findings for variables reflecting differences in class 0 (no recorded pain) and class 1 (recorded

pain) (n=27211)

Logistic regression models

Mutually adjusted

Unadjusted Model 1 Model 2 Model 3 Model 4
Age (per 10 years) 1.17 1.12 1.12 1.11 -
(1.15-1.19)* (1.11-1.14)* (1.11-1.14)* (1.10-1.13)*
Gender
Male 1 (reference) 1 (reference) 1 (reference) 1 (reference) -
Female 1.42 1.42 1.43 1.47 -
(1.35-1.49)* (1.35-1.49)* (1.36-1.50)* (1.40-1.55)*
Not known 0.69 1.08 1.06 1.10 -
(0.33-1.42) (0.50-2.33) (0.49-2.30) (0.51-2.38)
Ethnicity
White 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
Asian 1.30 1.36 1.34 1.21 1.29
(1.16-1.45)* (1.22-1.52)* (1.19-1.49)* (1.08-1.36)* (1.15-1.44)*
Black 1.49 1.58 1.50 1.25 1.42
(1.40-1.59)* (1.48-1.69)* (1.40-1.60)* (1.17-1.34) (1.33-1.52)*
Other 1.12 1.20 1.17 1.10 1.08
(1.00-1.27) (1.06-1.36) (1.03-1.32) (0.97-1.24) (0.96-1.33)
Mixed 1.03 1.15 1.12 1.06 1.01
(0.89-1.18) (0.99-1.33) (0.96-1.30) (0.91-1.23) (0.87-1.17)
Not known 0.31 0.36 0.37 0.40 0.32
(0.29-0.34)" (0.34-0.39)* (0.34-0.40)" (0.37-0.44)" (0.30-0.35)*
Index of multiple deprivation
National decile <5 1.64 - 1.43 1.37 1.41
(1.55-1.73)* (1.35-1.51)* (1.29-1.45)* (1.33-1.50)*
Diagnosis
SMI 0.43 - - 0.56 -
(0.41-0.46)* (0.53-0.59)*

Values are given as OR (95% CI), and “’ indicates significance at p<0.001. Model 1 contained the demographic variables only (age, gender
and ethnicity). Model 2 contained the variables from Model 1, plus the variable for deprivation (Index of Multiple Deprivation decile). Model 3
contained the variables from Model 2 plus the diagnosis variable. Model 4 contains the ethnicity and deprivation variables alone. Outcome is

recorded pain versus no recorded pain.

in more deprived areas (IMD decile <5) were more
frequently recorded with pain.

When comparing the overlap of patients between
primary and secondary care, it was found that 17% of the

patients within the CRIS cohort also had records within

LDN. Among these patients, 31% had recorded pain

instances in both records. While this overlap between
primary and secondary care seems low, it is important to

Table 3 Body parts affected (at mention level)

Frequency

Body parts Mentions (mention-level)
Lower limbs Feet, ankle, leg, knee, calf, thigh and toes 20%

Upper body, excluding back Chest, side of chest, upper body and torso 19%

Upper limbs Hand, wrist, arm, elbow, thumb and shoulder 17%
Stomach/abdomen region Stomach, abdomen, groin, bladder and prostate 16%

Head and neck Head, tooth, face, mouth, tongue, eye, ear and neck 15%
Non-specific site Entire body, skin, muscle and joint 8%

Back Back and lower back 5%
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Figure 2 Overlap of recorded pain in CRIS and LDN.CRIS, Clinical Record Interactive Search; LDN, Lambeth DataNet.

keep in mind that Lambeth only represents 22% of the
catchment covered by CRIS.”” Patients present in CRIS
but notin LDN could include patients who have recorded
instances of pain within the free-text clinical notes in
LDN and might have been missed in this study since we
do not have access to this text. Furthermore, this study
did not differentiate between acute and chronic pain
mentions and focused on extracting mentions of physical
pain of any duration. As a result, the higher occurrence
of pain mentioned within CRIS can be partially attributed
to the documentation of such acute or shortlived pain
episodes. Conversely, the GP records within LDN likely
focus on recording persistent and chronic pain expe-
riences. This disparity in recording pain should be
considered when interpreting the findings of this study.
Looking specifically at chronic pain instances within
the CRIS notes may improve comparability. However,
the temporal information required to determine pain
chronicity from clinical notes is a particular challenge
and can be difficult to extract reliably. Future work can
attempt to differentiate acute and chronic pain through
temporal or contextual information, which could provide
richer insight. However, the current broad inclusion of
pain provides wider coverage for this initial exploration
of pain mentioned within clinical notes.

The findings of this study highlight important consider-
ations that need to be made regarding the assessment and
management of pain among people with SMI. Existing

literature demonstrates that individuals with SMI often
underreport pain symptoms yet experience disproportion-
ately high rates of chronic pain conditions compared with
the general population.” %" The low documentation of
pain in the mental health records of this cohort indicates
potential gaps in detection that warrant attention, partic-
ularly given research showing links between untreated
pain and worse mental health outcomes. The challenges
faced by this group in communicating their pain may
inhibit pain identification.”® Additional training focused
on regular, thorough pain assessment within this group
is needed for mental health professionals. Specifically,
potentially implementing structured screening protocols,
allowing patients to self-report through diverse modalities
and increasing awareness of typical presentations could
improve documentation and care standards. Pain assess-
ment should become a routine aspect of comprehensive
care for those with SMI to reduce compounding health
decline. These steps towards more patient-centred pain
management align with calls to better integrate physical
and mental health services for this vulnerable population.

Astrength of this study is the size of the data set available
and the access to information about pain from the clin-
ical text. To the best of our knowledge, this is potentially
the first cross-sectional study to summarise and describe
the distribution of recorded pain derived from routine
mental health records. While the cohort data extraction
did not apply any filters to demographics, aiming for
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broad representativeness, other systemic biases related
to access to healthcare resources may still exist. Factors
like deprivation level and ethnicity can influence the util-
isation of services and, therefore, documentation within
health records, often stemming from perceived barriers
to access. However, by not restricting cohort selection
to demographic factors, this study intended to capture
a diverse patient population receiving care across the
South London boroughs.

A limitation of this study is its reliance on clinician
documentation of pain within the clinical notes, which
may be subject to a form of reporting bias. Specifically,
the absence of documented pain could either be because
patients were asked about their pain and this informa-
tion wasn’t recorded or because the patients were never
asked about their pain. The absence of recorded pain
does not indicate that the patients were not experiencing
pain or that clinicians did not inquire about pain. This
study methodology does not distinguish between these
scenarios. The actual occurrences of pain experiences
could remain unaccounted for if they weren’t recorded
by the clinicians or were not shared with them, espe-
cially for patients with severe mental illnesses who might
be completely or partially non-verbal. While the NLP
application achieved good performance metrics during
its development and evaluation,” it is not impervious to
imperfections. Instances of pain experiences might have
been overlooked if they were not included as examples
during the training of the application.

The scope of this study is limited to the examination of
mental health records from an EHR database in South
London. It is essential to acknowledge the potential influ-
ence of gender and ethnicity on the reporting of pain
experiences, particularly if females and minority ethnic-
ities (due to language barriers or other reasons) are less
likely to self-report their pain experiences. ** % ® Since
the focus of this study has been on a mental health EHR
database, the clinical care within this setting is focused
on mental health issues reported by the patients. Conse-
quently, as much importance might not be given to the
investigation and reporting of physical health conditions
such as pain.

CONCLUSION

The outcomes of this study have significant implications
for the assessment and management of pain among
patients with mental health disorders and highlight the
importance of using NLP methods on EHR databases for
research purposes. Notably, these findings reiterate the
recommendations set forth by Mental Health America62,
advocating the need for proactive initiation of conver-
sations around mental health and pain with patients.
Relying solely on patients to self-report symptoms could
potentially lead to worse outcomes, especially since the
stigma surrounding persistent pain and mental health
conditions may prevent patients from seeking the neces-
sary treatment. Thus, early and proactive interventions

could go a long way towards improved long-term
outcomes. Unfortunately, there still exists a perceived
lack of credibility and empathy towards patients living
with pain®, particularly when compounded by co-existing
mental illnesses. This was one of the main points shared
by the PPI group consulted as part of this study. More
research in this area can help address these issues and
provide safer and more equitable access to good-quality
pain management.

It is possible that some patients within the cohort
and, in general, within the CRIS database might be
receiving psychological therapies for persistent pain.
Future research leveraging the LDN-CRIS data linkage
could examine referral patterns to these services. Exam-
ining referral trends over time and across demographic
factors may uncover important insights regarding access
barriers and ultimately enhance the delivery of appro-
priate psychological care for those suffering from pain.
Analysing such patterns of psychological therapy referrals
using the LDN-CRIS linked data can expand our under-
standing of this dimension of care.

While these findings represent a step forward, they are
only one side of the story. Combining these findings with
patientreported insights could offer a more compre-
hensive understanding of pain experiences within this
cohort. However, achieving this is a challenging task due
to the lack of such data and the inability to link patient-
reported experiences to their health records. Further
research is needed to better understand the relationship
between pain and mental health in this population. This
could be achieved by accessing longitudinal data within
this database and studying the temporal aspects of both
conditions.
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