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Background. South Africa (SA)’s planned National Health Insurance reforms require the use of International Statistical Classification of
Diseases (ICD) codes for hospitals to purchase services from the proposed National Health Authority. However, compliance with coding at
public hospitals in the Western Cape Province has been challenging. A computer application was developed to aid clinicians in integrating
ICD coding into the patient hospital discharge process.
Objectives. To evaluate the quality of ICD codes captured using the application and predictors thereof in a single hospital department.
Methods. After 6 months, the quality of ICD codes was determined by comparing ICD code descriptors with medical concepts in a random
sample of original patient records selected over a 6-week period. Patient and personnel characteristics influencing quality of coding, derived
from a theoretical framework, were collected.
Results. Of 223 patient records, 45.3% (95% confidence interval (CI) 38.8 - 51.9) had complete ICD codes. Primary ICD code accuracy was
74.0% (95% CI 67.8 - 79.5). Patient characteristics such as female gender, younger age group and fewer comorbidities, as well as seniority of
clinician rank, were significantly associated with ICD coding being complete on adjusted analysis.
Conclusions. The results of this study describe ICD coding quality at a central hospital in SA supported by a computer application and the
factors influencing this. More interventions are required to achieve reliable coding data, such as additional ICD coding validation tools,
training and oversight of junior clinicians.
S Afr Med J 2016;106(2):181-185. DOI:10.7196/SAMJ.2016.v106i2.10079

More than 100 countries, including South Africa
(SA), use the 10th revision of the International
Statistical Classification of Diseases and Related Health
Problems of the World Health Organization (ICD-10)
codes to promote international comparability in the
collection, classification, processing and presentation of morbidity
and mortality statistics. Healthcare facilities generally use ICD codes
for determining the acuity and severity of cases as well as to assess
quality of care. In SA, ICD codes are primarily used by the public
sector for patient billing and morbidity and mortality surveillance.
Reliable hospital morbidity profiles are necessary to prioritise and
fund appropriate public health interventions.
Despite policy requiring clinicians to use ICD codes for all patients
in the public sector, the implementation of ICD coding has not been
systematically monitored for coverage and quality. Unlike the private
sector, which relies on dedicated coders, public sector clinicians
are expected to code diagnoses of all inpatients themselves. There
is evidence to support the need to improve ICD coding quality for
mortality surveillance in SA.[1] However, little has been published on
the quality of ICD coding for morbidity surveillance in SA. Purchasing
by means of diagnosis-related groups (DRGs) is mentioned in the
National Health Insurance (NHI) policy, for which ICD coding will
be essential.[2] In a review of NHI pilot site performance 18 months
after the start of the pilot, it was noted that the ICD system was not yet
operating satisfactorily and would need to be strengthened.[2]
Support processes such as initial orientation and training, ongoing
coder training programmes, coder accreditation, communication
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between health professionals, peer review and review by superiors
are key to improving ICD coding quality.[3] It has also been recomm
ended that appropriate assistive tools such as coding software and
guidelines should be available to coders as well.[4] Although training
programmes have been shown to have a positive impact on the quality
of ICD codes by professional coders,[5] clinicians find it difficult to
commit to costly, time-consuming accredited ICD coding courses.
Concurrent implementation of all the abovementioned recomm
endations would be difficult within the current capacity of the
Western Cape Government Department of Health. As a compromise,
a process was initiated to improve the quality of ICD coding by
commissioning a software application for discharge summaries, the
electronic Continuity of Care Record (eCCR). It was designed to
assist clinicians in preparing discharge summaries by integrating it
with ICD code lookup functionality.

Objectives

The primary objective of this study was to evaluate the completeness
and accuracy of ICD codes captured using the eCCR tool at a central
hospital in the Western Cape Province of SA. The study also explored
patient and clinician characteristics that may be associated with ICD
coding accuracy and completeness.

Methods

Study design

This was a cross-sectional study in which the quality of eCCR data
was assessed in relation to patient records.
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Study setting and population

The study was conducted in the internal
medicine wards of a central hospital in the
Western Cape. Hard-copy patient records
and the eCCR were reviewed for patients
who were discharged over the 6-week period
22 July 2013 - 30 August 2013. During
this period it was required that all patients
admitted to general internal medicine wards
receive discharge summaries prepared using
the eCCR.

Sample size

A total of 477 patients were discharged from
the general internal medicine department
during the 6-week study period. Owing to
the relatively small size of this population
(<5 000), the normal approximation to the
hypergeometric distribution was used to
estimate the sample size. With an estimated
expectation of 50% completeness and accu
racy, a level of confidence of 95% and a
significance level of 5%, a required sample
size of 214 was obtained. This was inflated
by 10 to address the possibility that original
patient records might be missing. Two hun
dred and twenty-four records were randomly
selected from the eCCR database.

Data collection

Data were collected from original patient
records, the human resource management
information system and the eCCR.
The ICD codes from the eCCR were
checked against discharge summary narra
tives and original patient records by the
principal investigator and an ICD coding
expert. Similar to a method used by Chute
et al.,[6] primary ICD codes for each patient
record were reviewed and classified as:
• Match. The primary diagnosis in the
patient record was coded to the highest
level of detail available in the ICD-10
Master Industry Table, SA version – June
2013 (SA MIT).
• Partial match. The primary diagnosis in
the patient record was within the scope
of the medical concept of the chosen
primary ICD code descriptor, but not to
the highest level of detail available in the
ICD-10 SA MIT.
• No match. The primary diagnosis in the
patient record was not within the scope
of the medical concept of the chosen
primary ICD code.
For this study, discharge summary clini
cal narratives in the original patient rec
ord were regarded as the source for the
‘relevant clinical concepts’ of the clinical
encounter, based on the assumption that the
clinician had diligently abstracted the most

relevant clinical information of the patient
episode. The eCCR discharge summary
narratives were reviewed for any free-text
relevant clinical concepts that should have
been coded by the clinician as secondary
diagnostic codes. The number of free-text
clinical concepts that were not coded was
recorded. The definitions of terms used in
this report are set out in Table 1.
Data from the patient records and
eCCR were entered onto predesigned data
collection forms and then entered directly
into a piloted, preformatted and locked
Microsoft Excel 2011 spreadsheet by the
principal investigator and checked by an
expert in ICD coding.

Inclusion criteria

• Records of inpatients who were dis
charged using the eCCR in the internal
medicine department at a central hospital
between 22 July 2013 and 30 August 2013.

Exclusion criteria

• Where there were records of repeat admissions within the study period, only the
first admission was selected.

• Records of patients who died in hospital
before discharge were excluded.
• Patient records where the original paper
patient record could not be found after
three requests on separate dates were
excluded.
• ICD-9 codes, used for coding procedures,
were excluded.

Measurement tools

The ICD-10 (SA version, June 2013) was
used as a reference for checking the accuracy
and completeness of ICD codes. Instructional
notes from the Centers for Disease Control,
Atlanta, USA, were used to assist in appraising
the ICD coding. These two resources were
available to clinicians utilising the eCCR
during the study period. Patient data were
collected from folders and clinician charac
teristics from human resources records.

Statistical analysis

Primary ICD codes were regarded as accurate
if they were classified as a ‘match’, as described
above. ICD coding of a record was regarded as
complete if all the relevant clinical concepts
were represented by at least a ‘partial match’.

Table 1. Definitions of common terms used by clinicians and ICD coders
Term

Definition for this study

Primary diagnosis

The main condition is defined as the condition, diagnosed at the end
of the episode of healthcare, primarily responsible for the patient’s
need for treatment or investigation. It is the ‘main condition treated’.
If there is more than one ‘main condition treated’, then the most
clinically severe or life-threatening condition should be selected. There
can only be one primary discharge diagnosis per patient admission.

Secondary diagnosis

Additional conditions that affect patient care may coexist with the
primary diagnosis in terms of requiring clinical evaluation, therapeutic
treatment, diagnostic procedures, extended length of hospital stay,
or increased nursing care and/or monitoring. This includes any
comorbidity that the patient may have. There may be multiple
secondary diagnoses per patient.

Procedure

Any surgery, diagnostic and therapeutic procedures carried out
on the patient. These include surgical procedures (operations),
e.g. appendectomy, cholecystectomy and amputations, diagnostic
procedures, e.g. lumbar puncture, angiogram, gastroscopy and
contrasted computed tomography, and therapeutic procedures, e.g.
blood transfusion and central venous pressure monitoring.

Clinical concept

A clinical concept is any diagnosis, procedure, risk factor, modifier,
morphological reference or contextual circumstance that can be represented
as an ICD code. ICD codes are therefore not restricted to diagnoses.

Diagnostic codes

All coded clinical concepts that were coded as primary, secondary and
complication ICD codes.

Paying patients

Patients who earn more than ZAR36 000 per annum if they are single,
earn more than ZAR49 999 per annum as a family unit, or have
private medical insurance are required to ensure payment of applicable
hospital fees for admission to hospital. This was based on hospital
policy applicable during the study period.
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Data were exported from Excel to and ana
lysed in Stata, version 13.1, with p-values of
<0.05 regarded as statistically significant.
Means and 95% confidence intervals (CIs)
and medians and interquartile ranges
(IQRs) were calculated for continuous and
count variables. Categorical variables were
described with proportions and 95% CIs.
Multiple logistic regression was used to
determine the associations between ICD
coding completeness and patient as well as
clinician characteristics. Similarly, associations
between ICD coding accuracy and patient as
well as clinician characteristics were explored.
We reported on crude and adjusted odds
ratios (ORs) with 95% CIs and p-values.
Based on the assumption that these were the
most likely factors that would modify ICD
code quality, the adjusted regression model
included patient age, gender, fee paying,
comorbidity and the clinician’s position. The
number of summaries prepared per clinician
varied, introducing a cluster design effect,
which was adjusted for the analysis.

Ethics approval

The study was approved by the Stellenbosch
University Health Research Ethics Comm
ittee, and was conducted according to accepted and applicable national and international
ethical guidelines and principles, including
those of the Declaration of Helsinki, October
2008. Permission was obtained from the Prov
incial Health Research Committee to conduct
the research and to access the routine data
required. Patient identifiers were removed
prior to analysis and reporting.

Results

Included records

Of the 224 electronic and paper records that
were requested, one was excluded on the
basis that the patient died before discharge.
There were no missing folders, and 223
records were included in the analysis.

Patient and clinician characteristics

Descriptive characteristics of patients and
clinicians are shown in Table 2. There was
no statistically significant difference in the
number of comorbid conditions between
male and female patients (p=0.84). Patients
aged ≥40 years accounted for about twothirds of the sample, paying patients
accounted for 62.8% of the sample, and
interns accounted for just over half of the
33 clinicians.

ICD-10 coding completeness
and accuracy

While 165 (74.0%) of the 223 patient dis
charge records’ primary ICD codes were

female patients had twice the odds of having
a complete set of diagnostic codes compared
with males. Patients aged ≥40 years were
50% less likely to have a complete set of
codes compared with those aged <40 years.
The odds of the ICD codes being complete
in the patient record decreased by 40%
each time an additional comorbid condition
required encoding.
There was a significant increase in the
odds of ICD coding completeness with an
increase in clinician age in the bivariate
analysis. However, this relationship was no
longer significant in the adjusted analysis.
Compared with interns, registrars were more
likely to have produced a complete set of
ICD codes for a patient record in both the

accurate (i.e. had a complete match), only
101 records (45.3%) had complete sets of
codes for the admission. There were 192
patient discharge records (86.1%) with at
least a partial match of the primary ICD
code to the primary discharge diagnosis.
Six hundred and sixty (75.4%) of the 875
diagnostic clinical concepts in all the
discharge summaries were coded.

Factors associated with ICD-10
coding completeness and accuracy

Patient characteristics of female gender, age
<40 years and fewer comorbid conditions
were significantly associated with the
completeness of ICD coding in the bivariate
and multivariate analyses. The records of

Table 2. Characteristics of patients and clinicians in a central hospital
Patient characteristics (N=223)
Female patient, n (%) (95% CI)

122 (54.7) (48.1 - 61.2)

Age ≥40 years, n (%) (95% CI)

155 (69.5) (63.1 - 75.2)

Paying, n (%) (95% CI)

140 (62.8) (56.4 - 69.2)

Age (years), median (IQR)

54 (35 - 68)

Length of stay (days), median (IQR)

6 (4 - 11)

Comorbidity (n conditions), median (IQR)

4 (2 - 5)

Clinician characteristics (N=33), n (%) (95% CI)
Female clinician

18 (54.4) (28.8 - 63.2)

Intern

18 (54.6) (36.8 - 71.2)

Medical officer

5 (15.2) (6.1 - 32.8)

Registrar

10 (30.3) (16.6 - 48.8)

Home language English

20 (60.6) (42.4 - 76.3)

Table 3. Crude and adjusted ORs (also adjusted for clustering) between patient/
clinician characteristics and completeness of ICD coding
Crude OR

95% CI

p-value

Adjusted OR

95% CI

p-value

Female

2.1

1.2 - 3.5

0.01

2.9

1.4 - 6.3

0.01

Age ≥40 years

0.5

0.3 - 0.9

0.02

0.5

0.3 - 0.9

0.01

Paying

1.3

0.8 - 2.3

0.32

1.4

0.7 - 2.7

0.30

Length of stay

1.0

1.0 - 1.0

0.28

1.0

1.0 - 1.0

0.27

Comorbidity

0.6

0.5 - 0.7

<0.01

0.6

0.5 - 0.7

<0.01

Female

0.8

0.5 - 1.4

0.48

0.6

0.2 - 1.3

0.21

Age

1.1

1.0 - 1.2

0.01

0.9

0.8 - 1.1

0.27

Medical officer
(relative to
interns)

1.6

0.6 - 3.9

0.31

1.7

0.5 - 5.7

0.37

Registrar
(relative to
interns)

3.9

1.8 - 8.4

<0.01

9.2

1.6 52.2

0.01

Patient
characteristics

Clinician
characteristics
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Table 4. Crude and adjusted ORs between patient/clinician characteristics and
accuracy of primary ICD codes
Crude OR

95% CI

p-value

Adjusted OR

95% CI

p-value

Female

0.8

0.4 - 1.5

0.49

0.8

0.4 - 1.5

0.43

Age ≥40 years

0.5

0.2 - 1.0

0.06

0.4

0.1 - 1.1

0.07

Paying

0.6

0.3 - 1.2

0.15

0.4

0.2 - 0.9

0.03

Length of stay

1.0

1.0 - 1.0

0.68

1.0

1.0 - 1.0

0.33

Comorbidity

0.9

0.8 - 1.0

0.20

0.9

0.8 - 1.0

0.06

Female

0.7

0.4 - 1.3

0.28

0.7

0.3 - 1.5

0.38

Age

1.0

1.0 - 1.1

0.27

1.0

0.8 - 1.1

0.48

Medical officer
(relative to
interns)

1.1

0.4 - 2.9

0.88

1.0

0.3 - 2.9

0.98

Registrar
(relative to
interns)

2.7

1.8 - 3.5

<0.01

3.2

0.8 - 12.4

0.09

Patient
characteristics

Clinician
characteristics

crude and adjusted analyses. Registrars had
nearly three times the odds of correctly
coding the patient’s primary diagnosis
compared with interns in the bivariate
analysis, but this was no longer significant in
the adjusted multivariate analysis. Details of
the associations and CIs are summarised in
Tables 3 and 4.

Discussion

The results of this study describe the
completeness and accuracy of discharge
ICD coding using an electronic discharge
summary application and the factors
influencing these. About three-quarters
of patients included in the analysis were
assigned an accurate primary diagnosis code
on discharge using the eCCR tool, with
just under half receiving complete sets of
discharge diagnosis codes. The 86.1% at
least partial match of primary ICD codes
in the complex setting of internal medicine
suggests that the data from the eCCR may
be acceptable for high-level description of
morbidity of hospital patients. However,
this may not be an acceptable standard
for the purposes of revenue retrieval and
compliance with financial prescripts. Having
a quarter of inaccurately coded patient
records may have negative consequences on
DRG formulation and purchases by regional
and central hospitals from the National
Health Authority as proposed in the NHI
policy.
Both patient and clinician factors were
found to affect ICD-10 coding quality.

Increasing comorbidity had a negative
association with the quality of ICD codes,
possibly because the clinician was faced
with the technical challenges of finding
the correct ICD code for each additional
clinical concept, while working in a timeconstrained environment. A study of the
acute hospitalisation needs of adults admitted
to public facilities in Cape Town found that
comorbid disease was present in 78.1% of all
medical admissions.[7] This is an indication
of the proportion of patients who would
have an increased chance of having their
admission episodes incompletely coded, and
therefore a highly relevant finding.
The statistically significant relationship
between ICD coding completeness
and age ≥40 years is probably linked to
age 40 being a recognised age of onset
of comorbid diseases of lifestyle such as
diabetes and hypertension.[8] This finding
therefore reflects the higher number of a
patient’s comorbid conditions, rather than
his/her increased age, as an independent
predictor of coding incompleteness. The
statistically significant finding that records
of female patients were twice as likely to
have a complete set of ICD codes as those
of male patients may relate to clinicians
experiencing difficulty in encoding medical
conditions that were more prevalent among
males than females in this study population.
This requires further investigation into the
morbidity profiles of the patients.
Although the statistically significant
inverse relationship between primary ICD
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coding accuracy and the patients’ paying
status in the adjusted results may raise
concerns about clinician-generated data
quality for revenue retrieval, it may, on the
other hand, justify targeted support for coding
paying patients’ medical records. Perhaps
clinicians assumed that case managers would
provide more comprehensive codes and
that free-text narrative was adequate. The
clinicians’ experience in clinical practice,
particularly in the skill of summarising
inpatient episodes, may account for the
statistically significant relationships between
clinician age and clinician rank with ICD
coding quality. It may be worthwhile for
clinical departments to explore processes
whereby more experienced clinicians check
the ICD codes in the discharge summaries
prepared by their junior colleagues.
The conflict between everyday clinical
terminology and the descriptors of the
ICD coding system may have contributed
to inaccurate and incomplete coding.[9,10]
Hohnloser and Purner[11] noted that imposing
too many restrictions and non-editable lists,
especially mandatory ICD coding, drove
users away from their discharge summary
application back to manual documentation.
They therefore allowed substantial parts of
the discharge summary to be entered as free
text. Unlike Hohnloser’s Patient Archiving
and Documentation System (PADS), the
eCCR did not allow users to print a discharge
summary unless a primary ICD code and
description was selected from a non-editable
list.[11] While Hohnloser et al.[12] noted that
as many as 84% of relevant clinical concepts
may be shifted to the free-text section of
the discharge summary when clinicians are
forced to code manually, only 24.6% of these
were represented as free text in the eCCR. In
our SA context, clinicians were more willing
to accept some restrictions, the reasons for
which require further exploration.
The quality of ICD coding in this
study should be interpreted together with
previous research findings that, because
of the limitations in the design of the
ICD system, it may not be possible ever
to achieve perfect results.[9,13,14] Chute and
co-workers[6,14] noted that none of the
classification systems was able to capture
all clinical concepts that were of interest
to clinicians. However, there are key
lessons about some of the enablers of,
and barriers to, ICD coding in this study,
particularly if these are viewed as part of
a quality improvement cycle. There may
be benefits to looking beyond ICD coding
and rather seeking overall improvement in
the entire discharge process with ‘the use
of checklists, alerts, and predictive tools;
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embedded clinical guidelines that promote standardized, evidencebased practices; electronic prescribing and test-ordering that
reduces errors and redundancy; and discrete data fields that foster
use of performance dashboards and compliance reports’.[15] All
these benefits would not only free up clinicians’ time to apply their
minds to ICD coding, but also provide practical ways of managing
competing demands during the discharge process.

Study limitations

The issue of temporality is an important limitation of this crosssectional study. Causality between the independent and dependent
variables cannot be assumed. Furthermore, the relationship between
these variables may be confounded by a number of factors that were
not investigated in this study.
The study did not include the ordering of ICD codes as a measure
of ICD coding quality. The use of only one clinical discipline at only
one hospital limits the generalisability of the results. However, given
the complexity of a central hospital, it may be reasonable to assume
that coding accuracy may be better in a less complex environment,
recognising that there are likely to be differences in the clinical
practice and administrative processes between different hospitals and
between clinical disciplines.
The significant findings of associations between patient or
clinician characteristics and ICD coding quality may reflect the fact
that particular types of patients are assigned to particular types of
clinicians, and these types of clinicians may have a tendency to get
the ICD codes either right or wrong. The investigators sought to
compensate for this with cluster analysis. Addressing this potential
bias by randomising patient or clinician assignment and balancing
the number of discharges per clinician would have created an
artificial scenario that did not exist on the service delivery platform.
The investigators used a more pragmatic approach to research this
subject in order to retain the complexity of the actual healthcare
delivery setting, thereby making the results more meaningful for
translation into policy.
The study findings suggest that the use of a tool such as the eCCR
has the potential to improve ICD coding quality, thereby aiding in the
implementation of NHI policy in central hospitals. The eCCR was
developed not only to help clinicians with ICD coding, but also to
help them manage competing clinical processes in a comprehensive
and structured manner. This study was, however, not designed to
measure the impact of the eCCR as an intervention, or to gauge
clinicians’ experience with the tool. These aspects will be described
in future publications where more appropriate study designs will have
been used.

Conclusions

These cross-sectional study results describe the baseline of ICD
coding quality in a central hospital setting in SA. More work is
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required to improve morbidity surveillance data to a standard
that can inform public health policy. The integration of clinical
concept coding into the discharge summary may aid clinicians in
producing ICD codes of fair quality. Further experimental research
of the eCCR or similar software should be considered in additional
hospital settings, with a view to integrating it within the routine
hospital information system. Additional ICD coding validation
tools, training, oversight of junior clinicians and co-ordination of
competing processes are also recommended.
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