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Objectives for this Session

- Learn a brief history to clinical coding

- Define what clinical coding is within context of the NHS

- Introduce the basic concepts of statistical classifications

- Provide an overview of the clinical coding process in NHS hospitals
- Provide an overview of NHS information flows

- Discuss challenges and pitfalls that affect routinely coded data
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To Classify is Human
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Florence Nightingale — Notes on Hospitals

“I am fain to sum up with an urgent appeal for
adopting ... some uniform system of publishing
the statistical records of hospitals. There is a
growing conviction that in all hospitals, even in
those which ate best conducted, there is a great
and unnecessary waste of life ... In attempting
to arrive at the truth, | have applied everywhere
for information, but in scarcely an instance have
| been able to obtain hospital records fit for any
purposes of comparison ... If wisely used, these
improved statistics would tell us more of the
relative value of particular operations and
modes of treatment than we have means of
ascertaining at present”
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Development of the classification of disease

o 1855 o 1948 o May 1990

. William Farr developed the ‘International Listing . The World Health Organisation (WHO was ICD-10 was endorsed on May 1990. It is used in
. of Causes of Death’ in 1855 . entrusted with the the ‘International more than 100 countries and translated into 43
: ' Classification of Diseases’ (ICD) at its creation in languages

| 11948 and published the 6th version, ICD-6, that
! ! incorporated morbidity for the first time

: :
| |
° °

ICD was consequenrly revised every 10 years
Subsequently revised in 1874, 1880 and 1886 until the ninth revision in 1975

o
O 1874, 1880 and 1886 O 1975
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Development of the classification of procedures

Up to 2006

The first statistical classification < A8 OPEEALZ o [oer sge el
reflected many of the procedures

of surgical procedures was being performed in the UK, a program OPCS-4.9 was implemented on
introduced in the UK of revision was implemented 01 April 2020

1990 i 2006 i 2023

1944 | 2006 | 2020 |

Over subsequent decades it was
periodically revised, culminating
in the introduction of the

OPCS-4 classification which was

fully implemented across the
NHS.

Since the implementation of OPCS-4.10 implemented on 1st
OPCS-4.3 in April 2006 there April 2023

have been four further revisions
to OPCS-4.

MSC HEALTH DATA SCIENCE 7



Clinical coding in the NHS is a complex
ecosystem of diverse standards and workflows

SNOMED CT

The International
Statistical
Classification

of Diseases and
Health Related
Problems

unlock safer care
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What is Clinical Coding?




What is Clinical Coding?

Clinical coding is the translation of medical terminology, as written by the
clinician to describe a patient’s complaint, problem, diagnosis, treatment or
reason for seeking medical attention, into a coded format which is
nationally and internationally recognised.

MSC HEALTH DATA SCIENCE 10




How?
Using Classifications
to code

MSC HEALTH DATA SCIENCE

‘A classification is a systematic arrangement of
like entities based on differing characteristics’

Groups entities together in a standardised
medical language (nomenclature)

Governed by rules and conventions
Provides a structured framework for statistical

information

Nationally and internationally recognised

11



International Classification of Diseases (ICD-10)

International standard for defining and reporting
diseases and health conditions

International Used in over 100 countries worldwide

Statistical
Classification
of Diseases and

Related Health Used in clinical care and research, helping to:

Problems

Define disease

Study disease patterns

Manage healthcare and allocate resources

World Health
Organization

Monitor outcomes

MSC HEALTH DATA SCIENCE 12




OPCS-4 Classification of Interventions

What is OPCS-4 How is OPCS-4 data used?

* in England the uses are defined in the NHS Data
Model and Data Dictionary and specifically
the Admitted Patient Care Commissioning Data
Set

» is applied by clinical coders in accordance with
business rules and clinical coding standards

 is a vital component of several national datasets,

= Groupings of concepts, with definitions, to
classify interventions and surgical
procedures for statistical purposes

What does OPCS-4 do?

* provides the codes to summarise including:
interventions and surgical procedures - Hospital Episode Statistics (HES) in England
» enables classification of information derived  Patient Episode Data for Wales (PEDW)
from the patient record at the end of a » Scottish Morbidity Records (SMR)

hospital episode of care

« focuses on what we want to ‘count’ for
statistical and epidemiological analysis as
well as reimbursement

MSC HEALTH DATA SCIENCE

» Approximately 12 million hospitals finished
consultant episodes have a recorded OPCS-4
procedure / intervention code each year in
England.



http://www.hscic.gov.uk/hes
http://www.wales.nhs.uk/sitesplus/922/page/50308
http://www.ndc.scot.nhs.uk/National-Datasets/data.asp?SubID=2

Scope of classifications

SNOMED CT
(a clinical terminology)

A structured clinical vocabulary used by
clinicians to record information in the EPR at
the point of care

Enables the record of granular clinical
information including content not within the
classifications

Facilitates direct care and the management
of care; enables the electronic sharing and
transfer of data between systems

MSC HEALTH DATA SCIENCE

ICD-10 and OPCS-4
(statistical classifications)

Used by clinical coders to enter data into the PAS
following a completed episode of care

Provides a summary of a hospital consultant
episode of care

Supports statistical and epidemiological analysis

for population health monitoring, organisation
planning and reimbursement in hospital




What does the coded record contain?

Primary Diagnosis Co-morbidities & Complications

The main condition treated or investigated

_ ; Any condition which co-exists in
during the relevant episode of healthcare.

conjunction with another disease that is
currently being treated at the time of
admission or develops subsequently and
affects the management of the patient’s
current episode of care.

Where a definitive diagnosis has not been
made the main symptom, abnormal
findings, or problem will be recorded.

MSC HEALTH DATA SCIENCE




NHS Data Model and Dictionary

A Care Professional Admitted

Care Episode is the period of time during
which a patient is under the medical
responsibility of a care professional, such as
a consultant, midwife, nurse, or AHP.

A Hospital Provider Spell is the total
continuous stay of a patient using a hospital
bed on premises controlled by a health care
provider during which medical care is the
responsibility of one or more care
professionals.

MSC HEALTH DATA SCIENCE
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Coder translates medical SUS data generates Hospital

EEHIETIE SORREd D ToeNG, terminology into a standard Episode Stafistics (HES) &

diagnosed, treated &

format using ICD-10 & OPCS4 National Tarnff Payment System

DEctaes dlassifications (NTPS)

Inpatient spell Terminology translated HES & NTPS generated

Medical record accessed Data uploaded to SUS

Clinical Coder accesses record Codes uploaded from hospital’'s
& extracts all relevant information system to the data

information from stay warehouse known as
Secondary Uses Service (SUS)
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The clinical coding pathway from admission to
secondary user
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Hospital Episode Statistics (HES)

= HES is a data warehouse containing
details of all admissions, outpatient
appointments and emergency
department attendances at NHS hospitals
in England

= This data is collected during a patients
time at hospital and is submitted to allow
hospitals to be paid for the care they
deliver. HES data is designed to enable
secondary use, that is used for
non-clinical purposes, of this
administrative data.
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The benefits of HES:

Monitor trends and patterns in NHS hospital activity
Assess effective delivery of care

Support local service planning

Provide the basis for national indicators of clinical quality
Reveal health trends over time

Inform patient choice

Determine fair access to health care

Develop, monitor and evaluate government policy

Support NHS and parliamentary accountability

19



Source: https://datainsights.uk/nhs-d

ata-consumers/
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Thelifecycle of a code begins with a clinician making notes in the patient record.
Clinical coders depend on clear, accurate case notes to do their job effectively.

Accuracy is reliant upon...

Clinicians recording clear and complete information on the patient’s
diagnosis and treatment.

The Coder translating that information into an accurate set of codes.
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Lost in translation

ICD-10 | Code description ‘- ol
code Thinking about when abbreviations become a new language.

R06.0 Dyspnoea Do you speak the below NHS-ese?

64F

PC: SOBOE 4/7, °CP
PMH: COPD (FEV1 54%)
NSTEMI 17 - PCl to LAD

J44.9  Chronic obstructive pulmonary disease
125.2 Old myocardial infarction

295 5 Presence Of Coronary angloplasty CABG ‘19, LVF(eChO ‘20)2 EF=45%, OA,TQDM (basal bolus
) , 12/12/12/16)
implant and graft SH: iADLs, °ETOH
Imp=IECOPD
Z95.1 Presence of aortocoronary bypass graft  p-Agc. ecc. cxr. Fac
|50.1 Left Ventrlcular fallure 8:05 pm - 11 Feb 2021 - Twitter for iPhone
M19.9  Arthrosis, unspecified ) ictect Harwoodones
E11.9 Type 2 diabetes mellitus — without Replying to @DrBenLovell
complications R06.0, J44.9, 125.2, 795.5, 795.1, 150.1, M19.9, E11.9.

| translated it into ICD-10-ese for you. &
Translate Tweet

MSC HEALTH DATA SCIENCE 10:13 pm - 11 Feb 2021 - Twitter for iPhone




The Four Step Coding Process

ANALYSE LOCATE ASSIGN

MSC HEALTH DATA SCIENCE

VERIFY
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Source Document Variation

notes)

Variation in the source document used for coding leads to variation

in coding Histopathology Scanned notes
reports

Each source document has drawbacks (even an EPR)

Failure to validate discharge summaries Patient
Inconsistency ReCO rd

Leaving abnormal physiology unsaid

Lack of clarity about whether or not conditions recorded under Past Radiolc;gv Discharge
Medical History (PMHXx) are still present e summary

Failure to date and sign entries

. . . . . Electronic
Failure to record information in the appropriate place patient record
(EPR)

Failure to complete pathway documents

MSC HEALTH DATA SCIENCE




Common challenges

Factors that have a significant impact on coding Difficulties in the clinical coding process

include:
. o e Difficulties in assigning codes from incomplete records
* lllegible writing e Coding process by clinical specialty
* |diosyncratic use of abbreviations Coding delay
* Failure to validate discharge summaries * Deadlines being achieved or missed
* Inconsistent & contradictory statements Hospital resources made available to coding activities
* Leaving abnormal physiology unsaid * Dedicated training budgets
) o e Access to on-site training/support

e Lack of clarity about whether conditions recorded e Number of staff

under Past Medical History remain active e Payment of staff

e Clinical engagement

Failure to date and sign entries

Failure to record information in the appropriate Clinical Coding Audits

place » Dedicated audit resource
e Extent of data quality audit and validation undertaken

Failure to complete pathway documents.

MSC HEALTH DATA SCIENCE




Miscoded or misdiagnosed?
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RESEARCH AND GUIDELINE UPDATES

Adults miscoded and misdiagnosed as having
pneumonia: results from the British Thoracic Society

pneumonia audit

Priya Daniel,' Thomas Bewick,? Sally Welham,? Tricia M Mckeever,* Wei Shen Lim,’

for the British Thoracic Society

ABSTRACT

A key objective of the British Thoracic Sodiety natianal
community-acquired pneumania (CAP) audit was to
determine the clinical characteristics and outcomes of
haspitalised adults given a primary discharge code of
preumonia but who did not fulfil accepted diagnastic
riteria for pneumonia. Adults miscoded as having
preumonia (n=1251) were older compared with adults
with CAP (1=6660) (median 80 vs 78 years, p<0.001)
and had more comarbid disease, significantly fewer
respiratory symptoms (fever, cough, dyspnoea, pleuritic
pain), more constitutional symptoms (general
deterioration, falls) and significantly lower 30-day
inpatient martality (14.3% vs 17.0%, adjusted OR 0.75,
p=0.003).

INTRODUCTION
Clinical coding data are increasingly being used
nationally to compare pneumonia-related outcomes
across institutions in the UK. Furthermore, data
derived from pneumonia codes are used as a
method for retrospectively identifying cases of
community-acquired pneumonia (CAP). However,
considerable heterogeneity and variation in diag-
nostic and coding practices has been described
across the UK." Possible reasons for observed varia-
tions in coding include local differences in coding
practices and, specifically with regard to pneumo-
nia, inherent difficulties in making a definitive diag-
nosis due to varied clinical presentations, lack of 2
diagnostic laboratory test and the limitations of
chest X-rays (CXR). The extent of miscoding and
misdiagnosis nationally and the effect of miscoding
on reported patient outcomes are not known.

‘The British Thoracic Society (BTS) conducted a
national audit to compare the clinical characteristics
and outcomes of adults miscoded as having pneu-
monia versus adults with CAR

METHODS
Study design

National Health Service (NHS) institutions in
England, Wales and Norther Ireland were invited
to participate in the BTS CAP audit for adults hos-
pitalised o acute trusts between 1 December 2014
and 31 January 2015. Instinutions were required to
identify adult patients admitted over this period,
with International Classification of Diseases, 10th
Revision primary discharge codes that included any
of J12-J18. Medical notes of identified patients

were reviewed by investigators at each participating
site and entered into cither one of two groups
within the audit. Eligibility criteria for entry to the
CAP group were the following: (1) age 216 years
with new infiltrates on chest radiograph (deter-
mined by the auditing team), 2) the presence of
signs and symptoms of a lower respiratory tract
infection (LRTI), 3) no hospital discharge within
the preceding 10 days of index admission and (4)
not immunocompromised. Al cases ineligible for
inclusion to the CAP group were included in the
non-CAP group. Demographic and clinical data
were extracted using a smndardised pro-forma and
entered onto a secure website. The BTS Quality
Improvement Committee determined that ethical
approval was not required for the conduct of this
audit.

Study population

The CAP group comprised immunocompetent
patients with a clinicoradiographic diagnosis of
CAP as defined by accepted intemational criteria.
Patients miscoded as having pneumonia comprised
immunocompetent patients in the non-CAP group,
who did not have nosocomial pneumonia; the
latter defined as preceding hospitalisation within
10days of index admission with pneumonia or
pneumonia arising during hospitalisation. For the
comparative analysis, patients miscoded as having
pneumonia were compared with those with CAP.

Statistical considerations

Statistical analyses were performed using Stat/IC
V13.1 (Stata, 2013). Pearson’s 3 test was used to
compare categorical variables. The Mann-Whitney
U-test was used to compare continuous variables.
Baseline demographics and clinical features of
adults with miscoded pneumonia were compared
with those with CAP. The independent association
between diagnosis (miscoded pneumonia or CAP)
and 30-day inpatient (IP) mortality was examined
using a multivariable logistic regression model.
Likelihood ratio tests were used to determine the
best fit of continuous variables, and accordingly,
age was fitted in the model as a categorical variable.
Explanatory variables were examined to determine
which covariates were significantly associated
(p<0.05) with the outcome of 30-day IP mortality.
Forward regression was subsequently conducted
with the remaining covariates; covariates that led to
a 210% change in the regression coefficient

76 63
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“In this study, 52% of patients
miscoded as having pneumonia
were treated as having CAP by
their attending clinicians, althou
on subsequent review these
patients did not fulfil criteria for
CAP; these constitute cases of
miscoding due to misdiagnosis
rather than coder-related error.

Daniel P, Bewick T, Welham S for the British Thoracic Society,
et al Adults miscoded and misdiagnosed as having

pneumonia: results from the British Thoracic Society
pneumonia audit Thorax 2017;72:376-379.

)
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AUDITING
SAFETY AT A
NATIONAL
LEVEL

MSC HEALTH DATA SCIENCE

Notable cases

Bristol Royal Infirmary Inquiry (Kennedy
report, 2001)

Mid Staffs Public Inquiry (Francis report,
2013)

Demonstrate the benefits of using HES
data to identify trends in patient
outcomes

Key recommendation is to improve
working between clinician and coders

However, years later and this remains an
ongoing concern
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A study by Telstra Health UK (Dr Foster) into the recording of Hospital Onset Covid-19
Infection (HOCI) has found that there is substantial variation in the way numbers are
recorded, with most trusts under-reporting the situation.

The proportion of Hospital Onset COVID-19 Infections as reported in the NHS SitRep Data compared to the proportion as recorded in
Hospital Episode Statistics data broken down by acute non-specialist trusts
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In conclusion

Clinical coding is an important function within healthcare informatics. Coding datasets
have various statistical and clinical uses: a high level of accuracy, completeness and
specificity is paramount. Preventable errors can accumulate along the coding pathway
and may have significant implications for health care management worldwide.

Errors occurring along the coding pathway can have significant financial and statistical
ramifications. Clinicians and coding professionals must work collaboratively to improve
the quality of healthcare data flows. Regular engagement between all influential parties
along the coding pathway is vital, with frequent reviews of clinical documentation and
coding reports a firm foundation for continual improvement. Accurate and reliable
healthcare data supports the optimisation of patient care.
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Thank you for listening
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