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Extended Abstract

Introduction

The medical record is the basis of clinical
coding, so the quality of coding is affected
by the quality of documentation of the
medical record. [1] Information obtained
from clinical coding is used for various
purposes including  epidemiological
studies, clinical research, hospital audit,
hospital budget allocation, and healthcare
policy-making. [2] To reimburse hospital
tariffs, clinical coding is relying on the
coding of the data related to medical
diagnosis and procedures. Hence, the
quality of clinical coding is directly related
to hospital financial outcomes. [3] High-
quality clinical coding of medical records is
at the forefront of high-quality healthcare
information to maintain patient safety, and
improve the quality of patient -care,
research, monitoring, hospital
management, and resource allocation.
[1,4,5] The low quality of clinical coding
may lead to irreparable consequences in
areas such as epidemiology, clinical audits,
and financial reimbursement of healthcare
organizations. Clinical coding is error-
prone, and the accuracy of coding is the
joint responsibility of both clinical and
coding professionals. Therefore,
maintaining coding quality requires
multidisciplinary coding audits across all
specialties in any hospital. [2,6] The
accuracy of coding is closely related to the
accuracy of documentation of medical
records. Previous studies have also stated
the effect of poor documentation on the
reduction of code quality and mentioned it
as one of the important factors of coding
errors [7-10]. A study by Burns et al[14] in
the United Kingdom showed that the
average accuracy of diagnosis codes was
80.3%. In addition, Ahmadi and Madani [7]
reported the accuracy of clinical coding in
Iran between 41.80 and 88.78 percent for
diagnostic codes. There are solutions to
improve  documentation and coding
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including adherence to the correct
principles of documentation in recording
diagnoses and procedures by physicians
and other therapists, standard policies and
procedures for coding medical records [14-
15] computer-aided coding (CAC) [16] and
finally the use of clinical documentation
improvement (CDI) tools. [17,18] In fact,
clinical documentation  improvement
programs, also known as clinical
documentation integrity programs,
facilitate the accurate representation of the
patient's clinical condition, converted into
coded data. [19] In Iran, the tenth revision
of the International Statistical
Classification of Diseases and Related
Health Problems (ICD-10) is used to
classify diagnoses. Having revised the
current  version, the World Health
Organization (WHO) presented the 11th
revision of the International Classification
of Diseases (ICD-11). [14] In clinical
coding using the ICD-11 classification
system, there are four main concepts of
stem code, postcoordination, cluster
coding, and extension code. Stem code
refers to entities or a group of related
clinical entities that are prepared in ICD-11
as 26 chapters. [20] Postcoordination refers
to the combining or linking of two or more
codes to describe the complete information
of a clinical concept. [21] The combined or
linked codes are called cluster coding.
Extension codes in ICD-11 are prepared as
appendix chapter X to add related
information to stem codes. [22] The new
technical structure of ICD-11 has already
facilitated the use of the classification
system and has also significantly increased
the potentiality to record a patient's health
conditions in complete detail via linking
ICD-11 terms with other classification
systems and terminologies. [18] Given the
structure of ICD-11, accurate
documentation of diagnosis details is
necessary for the high-quality coding of
medical records. Therefore, it is necessary
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to  determine  the  documentation
requirements of the new version of the ICD
before implementation in Iran. [23] Clinical
coding of patients with injury, poisoning,
and certain other consequences of external
causes turns to be more challenging
compared to the coding of other diseases. It
is mainly due to the nature of such patients
who undergo different types of procedures
during hospitalization. This, in turn, makes
the documentation of the procedures more
challenging and complicated. In this way,
the quality of the clinical codes assigned to
trauma patients is influenced by the
complex nature of trauma, extensive patient
history, incomplete documents, multiple
injuries, and the use of several codes. [24-
26] To the best of our knowledge, few
studies has already addressed the feasibility
of implementing the ICD-11 classification
system in Iran. [20,27] So, this study is 1(
to investigate the accuracy of clinical codes
assigned to diagnoses related to injury,
poisoning and certain other consequences
of external causes based on ICD-10
classification, 2) to identify the
documentation incompleteness of the
existing medical records in direction of
complete data recording accurate coding of
diagnoses using ICD-10 and ICD-11
classification systems.

'Methods

This cross-sectional descriptive study was
conducted in 2021-2022. The research
population included 11,638 medical records
of patients admitted to Shahid Mohammadi
Hospital in Bandar Abbas (Iran) with the
diagnosis of different types of injury,
poisoning, and certain other consequences
of external causes in 2019-2022. They were
previously coded by the hospital's coders
based on ICD-10. Using Cochran's
sampling formula, 500 medical records
were chosen using a stratified sampling
method to allocate samples to each of the
blocks of Chapter 19 from ICD-10. There
were no records from blocks T33-T35 and
T79 in the target population, so they were
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excluded. There were two stages in this
study. In the first stage, the medical records
previously coded by the hospital coders -
based on ICD-10 - were independently
coded by two auditors (with at least three
years of practical coding experience in
hospitals) based on ICD-10 and ICD-11
classification systems. Then the codes
assigned by the auditors were compared
with one another. In case of discrepancy,
the medical records were re-coded by the
third auditor (a university faculty member
with more than ten years of theoretical and
practical experience in clinical coding). The
assigned codes by the third auditor were
considered the correct code. Finally, the
correct codes selected by the auditors were
compared with the assigned codes by the
hospital coders in terms of correctness and
the type of coding error based on ICD-10.

A checklist was used for recording the
codes and the type of coding that included
items concerning the accuracy or
inaccuracy of the codes at the levels of
chapters, blocks, categories, subcategories,
and subdivisions, as well as the type of
major or minor coding errors. In this study,
the criteria for major and minor coding
errors were the errors that occurred at the
level of chapters, blocks, and categories and
the errors that occurred at the level of
subcategories (fourth) and subdivisions
(fifth character), respectively. [20] In the
second stage, to identify the deficiencies of
the medical records documentation, a
checklist was developed based on the
details of describing the diagnoses of
Chapter 19 in ICD-10 and ICD-11. It
included two parts: 1) The first part of the
checklist included the details of the
description of ICD-10 diagnoses, such as
the type of injury, anatomical site, open or
closed fractures, with or without open
wounds in injuries to internal organ
cavities, degree of burns, percentage of
burns, place of occurrence of the external
cause, and the activity of the injured person;
2) The second part of the checklist
contained the details of the description of
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ICD-11 diagnoses, such as the description
of the external cause, the nature of injuries,
brain injuries, burns, accidents related to
transportation, the type of poisoning, and
aspects of self-harm and assault. The rating
criteria provided in the study [28] were used
to  determine  the  documentation
deficiencies. In this ranking system, ranks
are considered according to the existence of
documentation details of medical records
related to diagnoses for coding as follows:
Rank 1: Diagnoses (documentations) do not
indicate relevant codes and descriptions
(codes, details, and illustrations are
missing)

Rank 2: Diagnoses (documentations) do not
represent the relevant codes and
descriptions to a large extent (Key details
are missing)

Rank 3: Diagnoses (documentations)
partially represent codes and relevant
descriptions (partially missing details)
Rank 4: Diagnoses (documentations) have
almost wholly expressed the relevant codes
and descriptions (there are a few missing
details).

Rank 5: Diagnoses (documentations) have
fully represented the codes (all codes, their

details, and descriptions are found)

The collected data was entered into SPSS
version 22 and after ensuring the accuracy
of the data, they were analyzed in the form
of descriptive (frequency and percentage)
Statistics.

| Results

Findings related to ICD-10:

Based on ICD-10, 1642 codes were
assigned to diagnoses in the 500 medical
records (samples of the study) by the
hospital coder. Ninety-eight percent of the
medical records had at least one type of
major or minor error. In addition, 23% of
cases (n=117) had only major errors, 46%
(n=228) had only minor errors, and 31%
(n=155) of them had both types of errors.
The first and second auditors assigned 1673
and 1654 diagnostic codes to the records,
respectively.  Having  discussed the
discrepancies with the third auditor, we
agreed on 1673 codes. Thus, reliability
between auditors was 99%. Comparing the
codes assigned by the auditors and the
hospital coders, we found out that of the
total number of codes assigned based on
ICD-10, 49% (813) codes were correct.

Table 1. The status of accuracy and the type of coding error based on ICD-10

Status of accuracy

Block

Correct Incorrect
S00-S09 102 (13%) 47 (5%)
S10-S19 10 (1%) 1 (0%)
S20-S29 24 (3%) 10 (1%)
S30-S39 23 (3%) 13 (2%)
S40-S49 37 (5%) 10 (1%)
S50-S59 97 (12%) 21 (2%)
S60-S69 151 (19%) 36 (4%)
S70-S79 33 (4%) 10 (1%)
S80-S89 77 (9%) 27 (3%)
S90-S99 91 (11%) 16 (2%)
TO00-TO7 16 (2%) 54 (6%)
T08-T14 3 (0%) 2 (0%)
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Coding errors

Major Minor
34 (8%) 13 (3%)
1 (0%) 0 (0%)
10 (2%) 0 (0%)
10 (2%) 3 (1%)
7 (2%) 3 (1%)
9 (2%) 12 (3%)
23 (5%) 13 (3%)
6 (1%) 4 (1%)
11 (3%) 16 (4%)
10 (2%) 6 (1%)
48 (11%) 6 (1%)
1 (0%) 1 (0%)



Yournal of Health Administration

Table 1: continue

Status of accuracy
Block
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Coding errors

Correct Incorrect Correct
T15-T19 13 (2%) 4 (0%) 2 (0%) 2 (0%)
T20-T25 3 (0%) 69 (8%) 68 (16%) 1 (0%)
T26-T28 0 (0%) 2 (0%) 2 (0%) 0 (0%)
T29-T32 22 (3%) 2 (0%) 2 (0%) 0 (0%)
T33-T35 0 (0%) 0 (0%) 0 (0%) 0 (0%)
T36-T50 53 (7%) 15 (2%) 13 (3%) 2 (0%)
T51-T65 27 (3%) 6 (1%) 3 (1%) 3 (1%)
T66-T78 1 (0%) 0 (0%) 0 (0%) 0 (0%)
T79 0 (0%) 2 (0%) 2 (0%) 0 (0%)
T80-T88 7 (1%) 0 (0%) 0 (0%) 0 (0%)
VO01-X59 4 (0%) 404 (47%) 124 (29%) 280 (64%)
X60-X84 0 (0%) 33 (4%) 9 (2%) 24 (5%)
X85-Y09 0 (0%) 45 (5%) 9 (2%) 36 (8%)
Y10-Y34 1 (0%) 21 (2%) 4 (1%) 17 (4%)
Y35-Y36 2 (0%) 0 (0%) 0 (0%) 0 (0%)
Y40-Y84 8 (1%) 1 (0%) 0 (0%) 1 (0%)
Y85-Y89 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Y90-Y98 0 (0%) 0 (0%) 0 (0%) 0 (0%)
other 8 (1%) 9 (1%) 9 (2%) 0 (0%)

The most common types of coding errors
identified include those related to the
blocks of external causes of injuries (47 %),
external causes of poisoning by drugs,
medicaments, and biological substances (11
%), burns in multiple and unspecified sites
of the body (8 %), injuries in multiple sites
of the body (6 %) and head injuries,
respectively (5%). (Table 1) Major coding
errors included not assigning codes (n=169,
20%), incorrect selection of chapters (n=6,
1%), blocks (n=78, 9%), and categories of
codes (n=11, 1%). In addition, minor errors
included incorrect code assignment at the
levels of subcategories (n=559, 65%) and
subdivisions (fifth character) (n=37, 4%).
Defects related to the medical records
include the absence of details related to the
activity of the injured person (n=462, 93%),
the type of injury (n=157, 84%), the place
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of occurrence of the external cause (n=298,
60%), anatomical site of injuries (n=58,
14%), open or closed fracture (n=2, 1%),
with or without open wounds in injuries to
internal organ cavities (n=2, 3%), degree of
burn (n=2, 9%) and the percentage of burns
(n=2, 9%), respectively.

Findings related to ICD-11:

Based on ICD-11, the first and second
auditors, respectively, assigned 1468 and
1462 codes to the 500 chosen medical
records. In just 6 medical records, there
were differences concerning the number of
codes between the auditors. Thus,
reliability between auditors was 99.6%.
They were referred to the third coder, and
finally, 1468 codes were allocated to the
medical records. Defects related to medical
records for describing the external cause,
respectively, included activity when injured
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(n=384, 91%), psychoactive drug use in
injury (n=335, 90%), alcohol use in injury
(n=330, 88%)), place of occurrence of an
external cause (n=290, 66%), object or
substance producing injury (n=73, 35%)
and associated with (n=39, 9%). Defects
related to the medical records for describing
the nature of injuries, respectively, included
has manifestation (n=70, 93%), joint
involvement in fracture (n=93, 91%),
fracture subtype (n=157, 84%), specific
anatomy subcategory (n=195, 71%),
specific anatomy category (n=58, 14%),
distribution (n=58, 14%), laterality (n=33,
9%), and open or closed fracture (n=2, was
1%). Defects related to medical records in
describing the nature of injuries were
related to Glasgow Coma Scale (GCS)
(n=19, 53%) and has pupil reaction score
(n=17, 47%), respectively. Defects related

to medical records in the description of
burns included Infectious agent (n=3,
100%), the outcome of full-thickness burn
(n=13, 93%), the extent of full-thickness
burn by body surface (n=13, 93%), and
extent of burn by body surface (n=2, 9%).
Defects related to medical records in the
description of accidents related to
transportation,  respectively, included
counterpart in land transport crash (n=55,
33%), vehicle user role of a person injured
in transport event (n=18, 12%), extent of
full Type of vehicle (n=13, 8%), and mode
of transport of person injured in transport
event (n=3, 3%) were. Defects related to
medical records in the description of
accidents related to transportation were
related to the chemical agents (n=3, 15%)
and medications (n=2, 11%), respectively.

Table 2. The results of studying the details of the description related to the aspects of self-harm and
assault based on the ICD-11 classification system
Aspects of intentional self-harm

Aspects of assault and maltreatment

. . Proximal risk-
. Intention to Previous non- Perpetrator -
Title . . . factors for Context of assault Gender of .
die aspect of ~ fatal intentional . _ victim
intentional self- and maltreatment perpetrator . .
self-harm self-harm relationship
harm
Documentation
2 (%10) 19 (%95) 18 (%86) 13 (%65) 17 (%85) 40 (%89)

errors: N (%)

The highest rate of defects in describing the
aspects of self-harm and assault were,
respectively, related to previous non-fatal

intentional self-harm (n=19, 95%) and the
gender of the perpetrator (n=17, 85%).
(Table 2)

Table 3. Ranking of medical records documentation defects based on the details required by the ICD-
10 and ICD-11 classification systems

Sl ICD-10
207
201
83

=N WO
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%
41
40
17
2
0

ICD-11
N %
10 2
121 24
237 47
105 21
27 5
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The degree of completeness of the
documentation of medical records for
coding with ICD-10 in 41% of cases had a
complete description to assign a code, while
in ICD-11 only 2% of cases had enough
details to assign a code. (Table 3)

Discussion

This study found that about half of the
diagnoses coded in Chapter 19 according to
ICD-10 were correct. The agreement
between coders and auditors was 71% and
53%, respectively, at the level of three
characters and four characters. Therefore,
this study evaluated the accuracy of the
coding of diagnoses at a low level. Earlier
studies report coding accuracy in the range
of 15 to 93 %. In Iran, the study of Asadi et
al [24] reported the reliability rate of coding
injuries as 76% and external causes to be
57%, and the study by Saghaeiannejad et al
[10] reported the accuracy rate of coding
burns at the level of 74.1%. In France, De
Almeida Chaves et al [29] reported the
accuracy rate for systemic sclerosis coding
as 93%. In Canada, Peng et al [26] reported
the agreement between the coders and the
auditors as 86.5% and 82.2% respectively
for the level of three characters and four
characters. In South Africa, Daniels et al
[30] expressed the agreement of coding the
primary diagnosis at the level of three and
four characters as 34.3 and 26.3%,
respectively. In addition, the agreement of
the codes of secondary diagnoses at the
level of three and four characters was 27.7
and 14.9 percent, respectively. The
accuracy of coding in the results of the
present study is consistent with the results
of the studies of Saghaiannejad et al [10]
and Asadi et al [24] while the accuracy of
coding in the present study is higher than
that of Daniels et al [30] and it has been less
than to other studies. Jebraeily et al [31]
reported the most important reasons for
coding errors in Iran to be the lack of
appropriate guidelines, lack of clinical
coding audits and providing coders with
feedback, the insufficient skills of coders,
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lack of on-the-job training for coders, lack
of awareness of doctors regarding the
importance of quality documentation, lack
of electronic patient records, and automatic
coding support tools. From the viewpoint of
the number of codes, the difference
between the two auditors was less in ICD-
11 compared to ICD-10. Zarei et al [27]
found that the accuracy of the code with
ICD-10 was at 89.1% and with ICD-11 was
to 74.2%, and the most coding error in ICD-
11 was related to injuries, poisonings, and
external causes (51.1%), which s
consistent with the results of the present
study. Goebel et al [32] reported higher
consistency of codes by clinicians in ICD-
10. In the study of Eisele et al [33] in
Germany, the reliability of coding in ICD-
10 was reported to be higher than in ICD-
11. This is contrary to the results of our
study. It could be due to the lack of
documentation of medical records in the
target population, as well as the insufficient
experience and mastery of the auditors for
using ICD-11. Therefore, it seems
necessary to use clinical documentation
improvement solutions (CDI) and to train
coders on how to use and extract codes from
ICD-11. Most defects in the documentation
of medical records for the assignment of
codes based on ICD-10 were related to the
lack of details of the activity of the injured
person, the type of injury, the place of
occurrence of an external cause, and the
anatomical site of the injuries. In addition,
the majority of defects in the
documentation of medical records for
coding in ICD-11 were related to the details
of external causes, nature of injuries,
transportation accidents, self-harm, and
assault. Having more details (high
granularity) codes in the ICD-11
classification system and the use of post-
coordination coding in this system, high-
quality coding with ICD-11 requires
accurate documentation with sufficient
details. [20] Studying the details
documented in the medical records showed
that 81% and 26% of the medical records,
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respectively, in ICD-10 and ICD-11
contained sufficient information to fully or
relatively  fully describe the codes
(cumulative frequency of ranks 4 and 5).
This predicts that the
application/implementation of ICD-11 in
Iran would face the challenge of
documentation. Interventions that could be
used to improve the documentation of
medical records by physicians include
auditing the documentation of medical
records and providing them with
appropriate feedback, using reminders,
ready templates, and dictation in line with
the data required for coding in electronic
records, and teaching the principles,
objectives, and the importance of
documentation to health care professionals.
[34] In this study, we only address the
challenges concerning the documentation
of medical records in line with coding
relying  on ICD-11, while the
implementation of ICD-11 in practice is
likely associated with other challenges that
may have been addressed in this study. It is
hereby recommended to study the
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