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Abstract

Goal:
Assess the diagnostic consistency between physicians and coders in the use of the International
Classification of Diseases, 11th Revision (ICD-11).

Materials and Methods
A study was conducted at the San Juan de Dios Hospital in Curico between March and June 2025,
incorporating ICD-11 coding into the clinical services of medicine and psychiatry. Eight physicians and
two coders were trained in ICD-11, and the national Deisy ICD-11 platform was utilised to validate
diagnoses. A total of 457 hospital discharges were analysed to compare diagnostic coding performed by
physicians, coders, and a gold standard reference.

Results
For the primary diagnosis, agreement with the coder was 96% (439/457) and with the gold standard was
93% (424/457). For secondary diagnoses, agreement exceeded 90% across all evaluated fields. The
Cohen's kappa coefficient between physicians and the coder was 0.963. The main errors were due to
omissions in post-coordination and incorrect placement of the external cause code. The gold standard
reviewed 100% of the records for which information was available.

Conclusions
This pilot study showed high diagnostic agreement among physicians, coders, and the national
reference for coding hospital discharges. However, relevant gaps were identified in post-coordination, in
the recording of external causes, and in the standardisation of review criteria. These findings provide
initial evidence to guide future strategies for implementing ICD-11 in hospital morbidity.

INTRODUCTION
The International Classification of Diseases, 11th Revision (ICD-11), represents a transformation in
diagnostic coding and the interoperability of health information systems (1, 2). The ICD-11, unlike the
ICD-10, was developed for digital environments and features a more flexible architecture based on root
codes, extension codes, and post-coordination. (3), which allows for a more precise description of
clinical complexity and improves the standardised exchange of health information (4–6).

The ICD-11 was approved by the World Health Organization in 2019 and officially came into force in 2022
(7). Its implementation in health systems has been gradual and has required technological adjustments,
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training for clinicians and coders, integration with electronic records, and the development of
institutional and governance frameworks for its adoption (8, 9).

Several countries have assessed their applicability through pilot studies in contexts of morbidity and
mortality. In China, a national study across 59 hospitals reported concordance rates of 82.9% with post-
coordinated coding and 92.2% at the root code level, highlighting high acceptance following brief training
(10). In contrast, experiences in countries such as Malaysia and Iran have revealed challenges
associated with coders' limited familiarity with new concepts, the technical complexity of digital tools,
and the need to strengthen institutional capacities to ensure effective implementation (9, 11). Kuwait, for
its part, demonstrated successful implementation in clinical settings with ongoing support, although it
required relevant technical and educational adjustments (12).

In Latin America, Chile began studying the implementation of ICD-11 for mortality. A recent national
study showed an acceptable level of agreement between coders and reference standards for coding
causes of death (13). However, the application of the ICD-11 in hospital morbidity records has not yet
been systematically documented.

In this context, the Pan American Health Organization, the Ministry of Health of Chile, the Maule Health
Service, and the University of Talca developed a pilot study to implement the ICD-11 in hospital morbidity
through the electronic clinical record at the San Juan de Dios Hospital in Curico. The aim of this study
was to compare diagnostic agreement between physicians and coders using ICD-11 and to identify
common errors and implementation needs in a real hospital setting.

MATERIALS AND METHODS

Study Design
A cross-sectional pilot study compared diagnostic agreement between physicians and coders regarding
ICD-11 use at San Juan de Dios Hospital in Curicó, a public hospital in the regional healthcare network.

Participants and inclusion criteria
All hospital discharges from internal medicine and psychiatry during the pilot were included if they had at
least one diagnosis in the electronic health record. Departments were chosen for convenience and
feasibility, based on their willingness to participate, discharge volume, and diagnostic diversity, allowing
assessment of ICD-11 for both clinical and mental health diagnoses.

Records were not excluded based on age, sex, or diagnosis, except for discharges without available
diagnostic information in the enabled platforms. The total analysed sample consisted of 457
consecutive discharges (Table 1).
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Intervention and technological tools
The intervention consisted of integrating the official ICD-11 coding tools into the SISMAULE electronic
clinical record (Maule Health Information System). The following tools were used: the official WHO
Application Programming Interface (API) (4), the ICD-11 Coding Tool, the ICD-11 Browser(6, 14) and the
national platform Deisy CIE-11, developed by the University of Talca in collaboration with the Chilean
Ministry of Health through the Department of Statistics and Health Information (DEIS). The latter enabled
structured review of diagnoses and collaborative assessment among clinicians, institutional coders, and
a national reference (the gold standard).

The platform that enabled the training and subsequent analysis of the records (Deisy CIE-11) was
developed in the Laravel 11 framework (15) and uses the MVC (Model-View-Controller) architecture (16).
It has a web interface for managing and reviewing encoded records (Fig. 1) and an API for importing
records from an electronic clinical record. It uses Blade, JavaScript, jQuery, CSS, and Tailwind CSS in the
interface, PHP 8.2 for server-side logic, and PostgreSQL for data persistence. During this pilot, no formal
external validation of the software was carried out.

Staff training
Before the pilot began, each service coordinator (medicine and psychiatry) received training. Eight
physicians and two coders participated. The training combined two in-person introductory sessions on
the standard, the use of the ICD-11 Browser, the Coding Tool, and the official API, along with two
practical coding activities using real cases with Deisy CIE-11. The content included the structure of ICD-
11, the difference between root code and full code, post-coordination, recording the primary diagnosis,
external causes and secondary diagnoses, and validation criteria. The training was supplemented with
online resources from DEIS.

Coding and review procedures
Information corresponding to diagnoses coded by the doctor was collected, including the primary
diagnosis, external cause, and up to 6 secondary diagnoses, in accordance with the official structure of
the hospital discharge form in Chile. For each of these elements, the assessment carried out by the
institutional coder and by the gold standard was also included, noting the corrected code, the coding
concordance (yes/no), the type of error identified — post-coordination, incorrect code, or inappropriate
placement — and its respective justification in free text.

Gold standard
The role of the gold standard was assumed by a national reference from the DEIS, with over 20 years of
experience in ICD-10 coding, ICD-11 training, and participation in validation processes. The review was
conducted on the Deisy ICD-11 platform (Fig. 1) using uniform WHO-defined criteria to evaluate the root
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code, post-coordination, the correct placement of the external cause, and the semantic consistency of
the diagnosis.

Data analysis
A descriptive and concordance analysis was conducted using Microsoft Excel for the initial review,
cleaning, and validation of the database, and RStudio, version 2025.05.0, for statistical analysis,
employing the dplyr, ggplot2, stringr, and tidyr libraries. Firstly, frequency tables were constructed to
estimate review coverage by diagnosis type. Subsequently, percentage concordance was calculated
between the coding performed by the doctor, the review by the institutional coder, and the gold-standard
evaluation. Additionally, confusion matrices were created to compare decisions among evaluators, and a
qualitative analysis of the most frequent error tags recorded during the validation process was
conducted. Complementarily, a concordance analysis by diagnostic chapter was performed based on
the root of the ICD-11 code. For the clinical concordance analysis, the base or root code was used, while
for the evaluation of post-coordination and technical errors, the full code was considered. Finally, to
estimate the agreement between the physicians and the institutional coder, Cohen’s Kappa coefficient
was calculated.

As a sensitivity analysis, the PABAK statistic (prevalence-adjusted bias-adjusted kappa) was estimated
to assess the robustness of the observed agreement against possible effects of prevalence.

Ethical considerations
This study was conducted in accordance with the ethical principles of the Declaration of Helsinki and
applicable Chilean regulations governing the confidentiality and protection of health information.

The study was undertaken for institutional quality-improvement purposes, involved no direct patient
intervention, and analysed only anonymised hospital discharge records. Institutional approval was
obtained from the Chilean Ministry of Health and the Maule Health Service. Given the retrospective use
of anonymised routinely collected data and the absence of direct participant involvement, individual
informed consent was not required.

For the analysis of the records, SISMAULE exports them with registration numbers, without identifying
patients. This export is carried out through a secure SSL (Secure Sockets Layer) channel and with token
authentication (17)

RESULTS

Sample
A total of 457 hospital discharges from the internal medicine (n = 279) and psychiatry (n = 178) services
at the San Juan de Dios Hospital in Curicó were analysed.
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Screening coverage
The gold standard review coverage was 100% in all fields with recorded information. On the other hand,
institutional coders achieved an average coverage of 97%, with a lower degree of revision in the main
diagnosis and in the external cause (Table 1).

Table 1
Records by type of diagnosis and review by type of reviewer

Diagnostic Number of
records

Reviewed by coder
(%)

Reviewed by gold standard
(%)

Main diagnostic 457 442 (97%) 457 (100%)

External cause 267 260 (97%) 267 (100%)

Secondary Diagnosis
1

265 256 (97%) 265 (100%)

Secondary Diagnosis
2

166 162 (98%) 166 (100%)

Secondary Diagnosis
3

99 97 (98%) 99 (100%)

Secondary Diagnosis
4

46 46 (100%) 46 (100%)

Secondary Diagnosis
5

1 1 (100%) 1 (100%)

Diagnostic Concordance
The evaluation of the "correct code" shows high agreement between the doctor's recording and the
reviewers' validation. For the primary diagnosis, 96% of records were confirmed correct by the
institutional coder, and 93% by the gold standard in a second validation. The agreement on secondary
diagnoses exceeded 90% across all fields reviewed, with secondary diagnoses 4 and 5 receiving 100%
approval from both evaluators. The external cause showed low agreement (5%–6%), attributable to
errors in the field's location within the electronic form rather than to erroneous clinical content (Table 2).

In the comparison between the physician and the coder, the observed agreement was 96,7%, with a
Cohen's Kappa coefficient of 0,963 corresponding to a "near-perfect" level of agreement, according to the
classification of Landis and Koch (12).

Regarding the sensitivity analysis using PABAK, a value of 0,934 was obtained, indicating very high
agreement and confirming the robustness of the main outcome. This calculation was made based on
the total number of records available, including those not reviewed by the coder, which constitutes a
conservative estimate of the level of agreement (18).
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Table 2
Level of agreement in the gold standard review

Diagnostic Number of
records

Coder concordance
(%)

Gold standard concordance
(%)

Main diagnostic 457 439 (96%) 424 (93%)

External cause 267 13 (5%) 17 (6%)

Secondary Diagnosis
1

265 254 (96%) 250 (94%)

Secondary Diagnosis
2

166 161 (97%) 149 (90%)

Secondary Diagnosis
3

99 97 (98%) 95 (96%)

Secondary Diagnosis
4

46 46 (100%) 44 (96%)

Secondary Diagnosis
5

1 100% 1 (100%)

Agreement between the coder and the gold standard
The agreement between the coder’s review and the gold standard for the primary diagnosis was
assessed, classifying each case as correct or incorrect.

The confusion matrix shows that, out of a total of 457 primary diagnoses (Table 3):

In 371 cases, both assessors agreed that the diagnosis was correct.

In 6 cases, both agreed that it was incorrect.

In 27 cases, the coder classified the diagnosis as correct, whilst the Gold standard considered it
incorrect.

In 53 cases, the coder classified it as incorrect, but the Gold standard considered it correct.

Overall, this represents 83% agreement between the two assessments, with 17,5% discrepancies.

Table 3
Confusion matrix between the gold standard and the

coder
Result Gold standard

  Incorrect Correct Total

Coder Incorrect 6 53 59

Correct 27 371 398

Total 33 424 457
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Error analysis
The gold standard identified errors in 33 main diagnoses, 97% of which were related to the omission of
post-coordination. The external cause was the field with the highest number of labelled errors (n = 250),
mostly due to incorrect code placement according to recording standards, rather than semantic errors.
Five minor errors were detected in the secondary diagnoses, also linked to post-coordination.

To illustrate the main types of errors identified, representative examples of the discrepancies observed
during the gold standard review are presented. These examples show that the most common errors are
omissions in post-coordination, rather than the incorrect selection of the base code (Table 4).

Table 4
Example of discrepancies identified by the Gold standard during the coding review. These examples

reinforce the idea that the discrepancies observed relate primarily to technical aspects – in particular,
post-coordination – rather than to the identification of the main clinical diagnosis.

Diagnostic Medical
Code

Code gold
standard

Error type Explanation

Type 2 diabetes
mellitus with
ketoacidosis

5A11 5A11/5A22.0 Post-
coordination

Section on ketoacidosis is
missing

Bleeding
oesophageal
varices

DA26.0Z DA26.0Z/DB93.1 Post-
coordination

Correct but incomplete
primary code (may be
combined with liver
cirrhosis)

Unspecified viral
pneumonia with
chickenpox

CA40.1Z CA40.1Z/1E90.Z Post-
coordination

It can be administered
after chickenpox

DISCUSSION
This study assessed the feasibility of implementing ICD-11 for hospital morbidity data in a Chilean public
healthcare facility by integrating coding into the standard workflow and comparing results among
physicians, in-house coders, and a national reference standard. Overall, the results show that the
operational adoption of ICD-11 is possible in a real-world healthcare setting, but they also reveal that the
proper use of its more advanced features, particularly post-coordination, requires specific training,
standardised review criteria and sufficiently tested digital tools.

It is worth noting the agreement between clinicians and the gold standard; whilst the agreement between
clinicians and the institutional coder was very high, with a Cohen’s Kappa of 0,63. These results suggest
that clinicians can correctly identify the general diagnosis in ICD-11.

The main discrepancies were not related to an incorrect choice of primary diagnosis, but rather to
omissions in post-coordination and errors in recording the external cause. This finding is particularly
significant because it confirms that the greater complexity
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of ICD-11 does not lie solely in recognising a diagnostic category, but in expressing the information with
clinical precision through the extensions and combinations permitted by the standard. In other words,
the results show that the transition from ICD-10 to ICD-11 cannot be assessed solely by overall
agreement but also by the ability to capture greater semantic granularity (19).

Errors associated with post-coordination are, therefore, one of the key lessons learned from the pilot
study. In the main assessment, almost all the errors identified by the gold standard fell within this
category. From a training perspective, this finding reinforces the need for training programs that go
beyond simply navigating the system or searching for terms, and instead delve deeper into the
standard's compositional logic, the use of extension codes, and the resolution of real clinical cases with
expert feedback.

Another significant finding was the low level of agreement regarding the external cause. However, the
qualitative analysis showed that this result was mainly due to errors in the placement of the field within
the electronic clinical record, rather than to failures in the clinical identification of the event. This
suggests that some of the observed errors depend not only on the user but also on the interface design
and the recording workflow.

One of the study’s main contributions is to demonstrate that the implementation of ICD-11 should be
understood as a socio-technical process, the performance of which depends as much on users’ skills as
on technological integration, the quality of records and support from technical experts (20).

The results are consistent with the available international literature. As in China and Kuwait, this
experience suggests that ICD-11 can be implemented with high levels of concordance when technical,
training, and institutional support are in place. At the same time, it is consistent with the findings from
Iran and Malaysia in that familiarity with the standard’s conceptual framework and the use of specialised
digital tools are essential conditions for effective adoption. (21).

Main Limitations
Among the main limitations, it should be noted that the pilot study was conducted in a single hospital
and two departments selected on a convenience basis, which limits the generalisability of the findings to
other healthcare settings, levels of care, or professional profiles. Similarly, no information was collected
on the participants’ professional experience, nor were standardised metrics available for usability, time
per case or user satisfaction. Nor was formal external validation of the Deisy ICD-11 platform conducted.
Consequently, the results should be understood as preliminary evidence of implementation, not as a
definitive assessment of the system’s performance or of its support tools.

CONCLUSIONS
This pilot study demonstrated a high level of diagnostic concordance in coding hospital discharges
using ICD-11, supporting its operational feasibility in the context assessed. However, gaps remain in
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post-coordination and the recording of external causes. These findings provide initial evidence to guide
future implementation strategies, particularly regarding training, technical support, and the strengthening
of coding processes.
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Figures

Figure 1

Deisy CIE-11. Record analysis and recoding window for CIE-11. The diagnosis management and
validation interface allows the coder to determine whether CIE-11 coding is correct and to record
observations for each diagnosis.
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