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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.
Relevance
Amongst other functions, clinical coding datasets are used for policy creation, clinical
audit and finance. Both clinical staff and coding professionals play an equally important
role in ensuring accurate reporting of hospital activity, but the nature and importance
of the clinician’s role is often misunderstood and underappreciated. The coding
pathway is highly susceptible to human error with clinician-based errors ranging from
incorrectly defining a clinical entity to underreporting comorbidities. Clinical staff
should be aware of the importance of clinical coding, its uses and the role they play in
ensuring accuracy: a hospital is measured by its output data. High-quality data leads
to well-informed service provision, resource allocation and business planning which
cumulates into enhanced patient outcomes.
Take Home Messages
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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Introduction
Effective healthcare management requires versatile and pre-emptive
strategic planning. For this to be possible, hospitals depend on
an effective mechanism for data collection, collation and analysis:
clinical coding. Clinical coding is the translation of clinical
statements into alphanumeric codes, typically four characters in
length. (1) Its purpose is to standardise the recording of clinical
information to enable datasets to be analogous. (2) There are
numerous ways to describe the same clinical entity, so without a
standardised system these cases could be coded differently, creating
a barrier to comparable analyses. In the United Kingdom (UK),
two classifications are currently used for clinical coding: the 10th
International Statistical Classification of Diseases and Related
Health Problems (ICD-10) and the Office of Population Censuses
and Surveys Classification of Interventions and Procedures version
four (OPCS-4). (3)
The quality of coding depends on a collaborative approach being
championed by coders and clinical staff alike. (4) The value and
accuracy of clinical coding is particularly important in England
as coding underpins the National Tariff Payment System (NTPS)
(formally known as Payment by Results (PbR)). (3) Under this
system, provider income flows are directly related to clinical activity.
As clinical coding is the nationally adopted method to document
such activity, it is essential that coding datasets are complete,
accurate and hold the highest possible level of specificity to
circumnavigate potential financial pitfalls.
Despite its importance, awareness of clinical coding is low amongst
junior doctors. (5) It is essential that all clinical staff understand the
importance of the role they have to play in refining healthcare data
flows, as ultimately they determine the usefulness of such data for
all secondary purposes.
Uses of clinical coding
Clinical coding allows for reliable collation, aggregation and
comparison of healthcare data on local, national and international
platforms.
Local uses
Coding data is useful for clinical audit, tracking patient outcomes
and measuring treatment effectiveness. It is a means for easily
identifying specific patient cohorts, tracking complication rates
and linking outcomes to a defined criteria, such as the surgeon
performing a procedure or procedural technique adopted.
Management in a provider setting use coding data for monitoring
and planning. Casemix analyses facilitate appropriate resource
distribution, policy derivation and growth prediction. Reliable data
aids clinical governance and encourages good practice. (6)
Under the NTPS, coding datasets are used as a means to reimburse

providers for the care that they provide. Inaccuracies can lead to
signficant financial losses with any one error having the potential of
being valued in the thousands of pounds. (4) Coding datasets are
therefore a key component in cost analyses and business planning.
(7)
National uses
Monitoring patterns in activity and trends over time allows for
tailored, region-specific resource planning and allocation. Coding
data is widely used by governmental and healthcare bodies to
monitor, develop and evaluate healthcare policies across the UK. (8)
National indicators of clinical quality and best practice are tracked
and reimbursed using specific coding derivatives. (9)
National benchmarking and comparison highlights areas where
improvement is needed and provides a resource for patients to
make greater-informed choices about where and how they access
care. (10, 11) Discrepancies in coding data help ascertain ‘dead
zones’ for particular types of care and provide a means for assessing
fair access to healthcare.
International uses
All World Health Organisation (WHO) members use the ICD. (12)
This permits monitoring of the aetiology, incidence and prevalence
of diseases globally and helps identify at risk populations, on the
basis of diagnostic, demographic or environmental factors. (13)
International learning models can be derived from shared data
pools, permitting global collaboration on policy creation and
resource forecasting.
The clinical coding pathway
From admission to secondary user
Figure 1 outlines the inpatient coding pathway from admission to
secondary user. This pathway is specific to secondary and tertiary
care in England.
The pathway begins when a patient is admitted to a hospital and
undergoes treatment or investigation (step 1). Clinical staff detail
all of the patient events that occurred throughout the hospital spell
in the medical record.
Following discharge, clinical coders translate the clinical
information into codes using ICD-10 and OPCS-4 (step 2). Providers
work towards having all activity coded by an initial deadline known
as ‘flex,’ which gives providers and commissioners the opportunity
to assess the data and make corrections where appropriate. (14)
Quality assurance analyses are performed to ensure coding
accuracy and abidance by national standards (step 3). The
information governance toolkit is a framework for clinical coding
audit. Providers must ensure that they have carried out internal
audits on whichever is smaller of 200 or 2% of total finished

38

The British Student Doctor
Volume 2, No. 2 (2018)
bsdj.org.uk

consultant episodes (FCEs). (15) Continual assurance activity
helps safeguard a precise position for contract monitoring and
performance regulation (step 4a).
In line with a final deadline known as ‘freeze,’ (14) providers submit
their coding data to the Secondary Uses Services (SUS+) via
commissioning datasets (step 4b). (10) SUS+ is a UK information
warehouse that stores healthcare data in adherence to national
policies. (10) There are different commissioning datasets
depending on the type of care provided (admitted patient care
(APC), outpatients (OP), accident & emergency (A&E) etc.).
Before the data can be accepted by SUS+, it is validated against
business rules and if this is successful, the data is then passed
through a grouper software (step 5). (16) The grouper uses a
sophisticated algorithm, created by the National Casemix Office,
to group clinically meaningful clusters of activity. (3) These groups
are known as Healthcare Resource Groups (HRGs). (3) HRGs are
the currency for remuneration in England and carry a defined
tariff representative of the care provided with consideration of
demographic and provider information. (17)
If processing has been efficacious, the data is made available to
approved SUS+ users. There are two data marts: defined layers
of the data warehouse aligned with user requirements (step 5).
The Standard Extract Mart (SEM) view shows completed hospital
episodes without any additional payment-related additions.
(16) SEM is used to derive Hospital Episode Statistics (HES) (step
6a). HES is an anonymised database containing information of
all admissions, outpatient appointments and A & E attendances
in England. (8) The PbR view shows spell based activity with
additional payment related derivations (step 6b). (16) It is used for
derivation of NTPS policy, monitoring and reimbursement.
Key Roles
The number of ‘influencers’ along the pathway varies with the size
of a setting and local practice. Some influential roles are outlined
below.
Clinical Coders
Clinical coders perform the act of coding, working in accordance
with local, national and international guidance to ensure uniformity.
(13, 18) Clinical coders have a responsibility to stay up to date with
changes to these standards as well as local recording protocols.
They are encouraged to work towards professional registration (19)
to prove a standard of accuracy.

Clinical Coding Auditors
Coding auditors assure the quality of clinical coding against
national standards and reporting requirements. (13, 15) This
may be done internally within a trust or on behalf of external

commissioning providers.
Clinical Staff
All clinical staff have a legal requirement to ensure documentation
is complete and accurate. (20) Junior doctors are typically tasked
with completing discharge summaries, which are a primary source
of information for coding purposes.
Data Analysts
Data analysts utilise coding datasets for strategic planning, contract
monitoring and identification of areas for change.
Health Informatics Managers
Informatics managers are tasked with aggregating and submitting
all commissioning data sets to SUS+. They work extensively
with commissioners and other third parties to ensure the correct
processes, outlined within the NHS standard contract are adhered
to. (21)
Sources of coding errors
Estimates on coding accuracy vary drastically, with systematic
reviews suggesting a median accuracy of around 80%. (22)
Coder errors
Errors by clinical coders are well reported in the literature and are
often multifactorial. (17, 22, 23) The experience of a coder directly
influences the quality of coding. (23) A coder’s knowledge about
the diseases and procedures that they are coding can make the
difference between separating a symptom of a condition from a
new finding. (24) A coder could ‘under-code’ by being unable to
differentiate between separate clinical entities. Time restraints,
the level of coder-clinician communication and departmental
leadership styles can all affect coding practice. (25) Failure to clarify
queries or request missing subsidiary information, such as external
causes or infection aetiology, can all lead to paucity in coding
datasets. (17, 26)
Clinician errors
The eventual value of clinical coding is limited by the quality of
clinical documentation; electronic discharge summaries have been
shown to often be suboptimal for coding purposes. (17) Junior
doctors receive minimal education on clinical coding, (27) and are
typically first introduced to the topic at local hospital inductions.
In general, this is ineffective and, despite a willingness to engage
with the field, clinicians often fail to adequately meet all coding
requirements when recording clinical events. (5) A lack of a robust
educational programme has meant that misconceptions on the
uses and importance of clinical coding are rife, and many clinical
staff members are uncertain as to what is required from them. (5,
26)
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Lack of engagement, between clinical staff and coding
professionals, has been correlated with significant financial
repercussions and omission of noteworthy information. (4, 26) A
lack of specificity frequently causes difficulties with different codes
available as subcategories of the same disease or morbid entity. An
example of this is the coding of obesity. In ICD-10, obesity (with no
further modifiers) is coded as E66.9 – Obesity, unspecified whereas
morbid obesity and drug-induced obesity are coded with E66.8 –
Other obesity and E66.1 – Drug-induced obesity respectively. (12)
In some cases, the clinical management of the conditions defined
by ICD-10 subcategories does not change, so from a medical
perspective the ‘unspecified’ description of a condition may be
deemed sufficient to ensure continuity of care. (28) Idiosyncratic
use of abbreviations, inconsistencies between the ways clinicians
document patient events and failure to record information in a
predictable structure, all create interpretational dilemmas for the
coder. (4)
Under the current version of the NTPS, inpatient tariffs can be
affected by a patient’s summed ‘comorbidity score’; correct
financial reimbursement is reliant on all relevant secondary
diagnoses and comorbidities being coded. (3) Failure to record
that conditions have been fully treated or resolved can inhibit the
correct ‘history of’ codes being assigned and requires the coder
to dedicate significant resources towards determining whether a
condition is current. Coders cannot infer test results and require a
definitive interpretation of radiological, biochemical, histological
and microbiological results. (13) This interpretation must be
made by the clinician and documented in the medical record,
especially in cases where the patient is treated on the basis of these
investigations. The nature of acute injuries should be recorded to
ascertain the circumstances in which the injury arose, to permit
injury surveillance. (29)
Methods for reducing clinical coding errors
The first step in reducing the likelihood of coding errors occurring
is raising awareness of regularly reported problems. With increased
awareness, it is possible to introduce subtle changes in local practice
to best serve both clinical and administrative functions. Table 1
outlines a framework for mitigating the effects of common pitfalls.
The future of clinical coding
The field of clinical coding is rapidly evolving and there is plenty
of debate about future directions. (2) The implementation
of Systematized Nomenclature of Medicine–Clinical Terms
(SNOMED CT), which is a structured terminology within an
Electronic Patient Record (EPR), (31) will permit ICD-10 and
OPCS 4.8 to be cross mapped directly to clinical documentation
rather than coded by a coding professional. As such, the roles of the
clinician and coder will continue to transform over time.

Conclusion
It is essential that all influential parties, along the coding pathway,
work coherently to ensure healthcare data is complete, accurate
and reliable. Sources of error are plentiful but ill effects can be
diminished or lessened with diligence and planning. Education is
the key to improvement and more must be done to raise awareness
if we are to continue to use clinical coding for essential secondary
functions.
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Error

Lack of specificity

Use of
abbreviations

Omitted
comorbidities

Unclear primary
diagnoses
or reason for
admission

Missing
procedures/
interventions

Ambiguous past
medical history

Use of suboptimal
language

Owner

Potential solution(s)
•

Be as specific as possible when documenting diagnoses (e.g. link results, use multiple descriptors) and procedures (e.g. site, laterality,
method of approach).

•

Liaise with coders to establish the descriptions required for accurate
code assignment.

•

Record diagnoses and procedures using the full ICD-10/OPCS 4 descriptions.

•

If an abbreviation must be used provide a reference key for clarification.

•

Record all comorbidities in all primary source documentation (e.g.
clinic letters, discharge summaries).

•

Use service specific tick sheets to identify commonly missed comorbidities.

•

Engage in regular coding audits.

•

Develop and engage with new internal IT systems to promote comorbidity capture.

•

Record a patient’s primary diagnosis clearly following any local pro
forma standards.

•

If no definitive diagnosis can be made, record all of the patient’s
signs, symptoms or abnormal finding.

•

If there are no signs and symptoms, describe the reason for encounter (e.g. follow up after surgery or screening due to a family history
of a condition).

•

Ensure that any procedures/interventions are fully described including those that may have been completed on the ward.

•

Record the dates procedures/interventions took place.

•

Engage in regular coding audits.

•

Make a clear distinction between a condition that has been fully
treated or resolved and one which is ongoing.

•

Follow local pro forma protocols.

•

Refrain from using terms such as “likely,” “suggestive of” and “impression” that cannot be used for clinical coding.

•

Instead, use phrases such as “probable,” “working diagnosis” and
“treated as.”

Clinical staff

Clinical staff

Clinical staff

Clinical staff

Clinical staff

Clinical staff

Clinical staff
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Absent linkages
between results
and disease status

Unclear timelines

Lack of
engagement

•

Link all results to a condition (e.g. microbiology, histology, radiology
etc.).

•

If results are not available at the time of discharge, document that
they are pending.

•

Review test results and amend the discharge documentation where
appropriate.

•

Engage in regular coding audits.

•

Record date and times of ward/clinician transfers.

•

Record dates when procedures were performed or complications
arose.

•

Participate in audits and assurance exercises.

•

Encourage wider partaking in coding events and workshops.

•

Attend frequent training to refresh knowledge of the national standards. (13, 18)

•

Clarify any ambiguous clinical information with responsible clinicians.

•

Read and update classifications with the latest coding standards and
coding clinics. (13, 18, 30)

•

Undertake coding for different specialties

•

Attend all refresher courses and training workshops (where relevant).

Clinical staff

Clinical staff

Clinical staff/
Coder

Inappropriate code Coder
assignment

Not keeping up
to date with new
coding standards

Coder

Lack of experience

Coder
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Table 1: Methods for reducing coding errors
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