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Abstract 

Background: Medical diagnostic coding is used for the ease of retrieval and accuracy of medical information classification in health 
information systems. This information is the main source of decision making for health managers and policymakers in planning, 
epidemiological, and medical research at different levels. 
Objectives: The present study aimed to audit the accuracy of the ICD-10 (International Classification of Diseases, Tenth Revision) medical 
diagnosis code. 
Methods: The present cross-sectional study was performed on a sample of 692 hospitalized cases in 9 educational centers affiliated to 
Shahid Beheshti University of Medical Sciences in the first half of 2020. The content validity of the checklist was determined in this study, 
and the obtained data were analyzed in SPSS software using descriptive statistics. 
Results: The average accuracy of coding for the main medical diagnoses across all subjects was 70%, signifying that 30% of medical 
records contain coding errors. The highest and least accuracy values of diagnostic coding were 80% and 47%, respectively. The 
application of standard abbreviations and file legibility were recognized as variables affecting code accuracy. The highest precision 
percentage of codes attributed to other medical diagnoses, including ICD-10-based comorbidity and complication, was in 84%-85% of the 
participants. 
Conclusion: Given the importance of all-encompassing coding in retrieving medical information, research, and macro-health 
policymaking, the coding accuracy audit must be conducted on a regular basis. The interaction between coders and healthcare 
providers, coders' training, and improving the documentation process exerts a significant impact on the enhancement of coding  
accuracy.  
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1. Background 

Medical records are valuable sources of 
information regarding the type and nature of the 
disease, outcomes, implemented measures, and 
treatment consequences. The importance of this 
resource lies in treatment programs, strategic 
planning in the field of medical care, as well as the 
evaluation and review of issues related to the 
management of diseases (1).  Summarizing and 
placement of key case files in the health information 
system of health care centers is the key decision-
making basis for health care managers and 
policymakers at different levels. In fact, information 
retrieval from the database gives policymakers 
remarkable insight into the incidence and prevalence 
of the disease and its development and enables them 
to take the necessary measures to reduce, track, or 
allocate the resources (2).   

This would not be realized unless the information 
is properly organized and classified. This kind of 
information provides a golden opportunity for the 
implementation of data mining strategies in an 
attempt to improve outcomes and assess the varied 
impacts of these strategies on the growing healthcare 

environment. Despite the development of new 
analytical methods and symbolic improvement of 
computational power, the underlying basis for these 
analyses is the structured data coding for diseases 
and procedures as one of the key components (3).   

The most significant purpose of coding is the 
facilitation of data retrieval and classification of 
morbidity and mortality. According to the World 
Health Organization (WHO), the purpose of 
grouping different diseases is not only the provision 
of accurate statistics of morbidity and mortality but 
also the presentation of useful information to 
establish diagnoses in clinical settings (4). Coding is 
a factor directly related to data quality. Medical 
coding specialists encrypt medical records to 
retrieve information concerning diseases and 
possible injuries (5). 

These codes can provide reliable data for 
evaluating and improving the quality of patient care, 
helping to better understand complications, and 
designing robust clinical algorithms for disease and 
care outcomes (6). In new health care systems, 
referral to specific treatments depends on the proper 
allocation of diagnostic codes. Lack of correct codes 
will result in the loss of the identified therapeutic 
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pathways for patients (7). Given the widespread and 
varied use of disease coding, therapeutic measures 
involved, and its importance, it is indispensable to 
ensure the accuracy of the performed coding.   

Numerous studies have been conducted on the 
quality and accuracy of coding which yielded 
contradictory results. Some of these findings pointed 
to poor coding quality, while some others 
demonstrated good results (8-14). In their study, 
Thomas et al1. indicated the low accuracy of 
diagnostic codes for the identification of patients 
with cruciate ligament injury (15). Wang et al.1 also 
cited poor code levels as an indicator of treatment 
designation (11).  

Xiao et al.1 performed a study entitled “Using the 
International Classification of Disease Codes to 
Identify Pancreatic Diseases”. The results of the 
mentioned study pointed out that in 24 cohort 
studies involving 18,106 patients, sensitivity and 
specificity estimates for International Classification of 
Diseases (ICD) code for acute and chronic 
pancreatitis were 0.85 and 0.96, respectively. The 
correct prediction value of ICD codes for acute and 
chronic pancreatitis was 0.71 which increased to 0.78 
when only applied for acute pancreatitis. The final 
results of the study showed that approximately 3 out 
of 10 patients with acute and chronic pancreatitis are 
misdiagnosed using ICD codes (16).  

Along the same lines, Liu1 (2018) carried out a 
study entitled “A Review of the Accuracy of Disease 
Codes in Patients with Sarcoma". The results of the 
referred study indicated that out of 1,237 patient 
codes reviewed, 61.8% were correctly coded, 16.8% 
received non-cancer codes, and 21.4% received 
incomplete codes. The stated study also emphasized 
that the ambiguous nature of disease definitions can 
extend coding errors (17).  

In their study entitled "Accuracy of Diagnostic 
Codes to Identify Patients with Syncope in the 
Emergency Department", Forlene et al.1 found that 
the accuracy of the diagnostic code for identifying 
this group of patients was 0.63% with a 95% 
confidence interval (18). In the same context, the 
findings of a study conducted by Ang Procerte1  
entitled "Verifying the accuracy of diagnostic codes 
for sarcoidosis patients” revealed that out of 224 
cases of sarcoidosis, only 61.22% demonstrated 
positive code values (19). 

Based on the aforementioned results, coding error 
mostly leads to incorrect classification of diseases, 
and planning based on incorrect information would 
result in inappropriate outcomes. Trust in data with 
unclear or poor classification quality places both 
health care providers and managers at risk in 
planning, epidemiological research, and medical 
research. So far, no comprehensive study has been 
performed on the accuracy of coding for ICD-10 
based medical diagnoses in hospitals affiliated to 
Shahid Beheshti University of Medical Sciences.  

2. Objectives 

The present study aimed to audit the accuracy  
of Medical Diagnoses Coding based on ICD-10 
performed in the educational hospitals affiliated to 
Shahid Beheshti University of Medical Sciences. 

 

3. Methods 

This cross-sectional study aimed to audit the 
accuracy of Medical Diagnoses Coding based on ICD-10 
in nine educational hospitals affiliated to Shahid 
Beheshti University of Medical Sciences. The study 
population consisted of all records of patients admitted 
to research units in the first half of 2019. The current 
research was conducted in the following stages: 

 
3.1. Compiling a checklist to audit the accuracy of 
medical diagnostic coding 

A search was carried out on  Ovid, Scopus, 
PubMed, Science Direct, and Google Scholar 
databases using the following keywords: "ICD Code, 
Coding Audit, Coding Quality, Coding Accuracy, 
International Classification of Diseases, Quality of 
diagnosis".Based on this literature search and the 
revision of  ICD-10 coding requirements and rules, 
the researcher-made checklist was developed. The 
first part of the checklist (6 questions)investigated 
the factors affecting coding accuracy, and the second 
part (13  questions) examined the coding accuracy of 
medical diagnoses (main condition, other conditions). 
The content validity of the checklist was confirmed 
using the opinions of 10 experts in health information 
management. 

 
3.2. Sample size determination 

To achieve this objective, a pilot study was 
performed based on the checklists designed at each 
center to check the accuracy of the diagnostic codes 
and compare the discrepancy ratios. Thereafter, at a 
confidence interval of 95%, the sample size was 
estimated at 692 cases in 9 educational centers using 
the following formula: 

 

 
 
In this formula, n is the sample size under the 

study, Z is normal variance (1.96), P is contrast ratio, 
and α is coefficient (0.05). 

 
3.3. Collecting the required data 

At this stage, questions about the factors affecting 
coding accuracy were completed through interviews 
with coders, observation, and careful review of the 
environment and medical records. To verify the 
coding, the required files were first abstracted, and 
the dedicated codes were separately recorded. The 
abstracts were then coded again. The results were 
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compared with baseline codes, and contrast ratios 
were specified. The obtained data were analyzed in 
SPSS software using descriptive statistics.  

 
4. Results 

Based on the results of the present study, the 
highest and lowest accuracy scores of Main 
Conditions coding were obtained at 80% and 47%, 
respectively. The average coding accuracy of all 
research units manifested 70% accuracy of the Main 
Conditions coding. This signifies that 30% of medical 
records are not coded correctly for several reasons 
(Figure 1). The highest accuracy of codes assigned  
to other Conditions, including comorbidity and 

complication based on ICD-10, was reported to be 
within the range of 5-84%.  

Checking the accuracy of coding in all research 
units indicates that 57% of other Conditions are 
coded correctly, that is to say, other Conditions are 
not coded correctly in 43% of medical records 
(Figure 2). 

The factors affecting the coding accuracy, which 
are presented in Table 1, was another significant 
finding of the current study. As illustrated in Table 1, 
coding errors arise from non-adherence to the 
following factors: medical records illegibility(30%), 
the use of non-standard abbreviations (10%),  
and nonconformity of diagnostic principles with 
physicians (33%). 

 

 

Figure 1. Percentage distribution of Accuracy of Codes assigned to Main Conditions based on  ICD-10 in 
research units 

 

 

Figure 2. Percentage distribution of codes assigned to other conditions, including comorbidity and complication 
based on ICD-10 in research units 

 
Table 1. Percentage Distribution of Factors Related to the Accuracy of Medical Conditions coding based on ICD-10 in Research Units 

Relevant Factors 
Using both of ICD-10 lists 

for code assigning 
Observing the 

diagnostic principles 
Clear and standard 

abbreviations 
Medical records legibility 

Research Units N(%) N(%) N(%) N(%) 
1 100 (100) 70 (70) 92 (92) 80 (80) 
2 72 (100) 54 (75) 66 (93) 56 (70) 
3 70 (100) 47 (67) 61 (91) 45 (64) 
4 45 (10) 29 (65) 41 (91) 30 (64) 
5 95 (10) 64 (67) 87 (92) 65 (66) 
6 76 (85) 65 (72) 66 (92) 55 (68) 
7 70 (100) 42 (60) 60 (90) 41 (68) 
8 49 (100) 30 (61) 45 (92) 38 (76) 
9 50 (100) 30 (60) 44 (88) 36 (72) 
Total 627(705) 431(597) 562(821) 446(628) 
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5. Discussion 

As evidenced by the obtained results, the accuracy 
of Main Conditions codes was %70 with the error of 
30%.  The accuracy of complication and co-morbidity 
diagnostic codes was reported as 57% and the error 
of this category of codes was obtained at %43. 
Moreover, it was found that most of the factors 
related to the accuracy of the coding of medical 
diagnoses based on ICD-10 in research units were 
related to the assessment and application of ICD-10 
instructions for code allocation.  

The accuracy and errors of the Main Conditions 
codes are almost in agreement with the findings of a 
study conducted on coding accuracy in Kashan 
Educational Hospitals. In the present study, 77.3% of 
diagnostic codes were valid. 84 errors (22.7%) were 
observed among the diagnostic codes, out of which 
28 (33.3%) cases were major errors and 56 (66.7%) 
cases were minor ones. The application of coding 
instructions and nonuse of abbreviations significantly 
reduced the coding error. (20) The accuracy of the 
main diagnostic codes in Shahid Beheshti Educational 
Hospitals (70%) has proved to be less, as compared 
to coding accuracy in Shiraz Educational Hospitals 
(81.3%) (21), Tehran (82.2%), Shahid Beheshti 
(85%), and Iran (82.2%) in 2006. (22)  

In the same direction, the results of a study on the 
accuracy of obesity codes at Lausanne Hospital in 
Switzerland also showed that ICD-10 obesity codes 
have very low sensitivity (7.75%), high specificity 
(99%), and moderate positive value (66%). In 
general, the accuracy of the diagnostic codes reported 
in the field of obesity is higher (23). In this regard, 
numerous studies have been conducted on some 
diseases in other countries. 

As for the inaccurate selection of the main 
condition by the coders and their human error, Lucyk 
et al. (2017) pointed out that the diversity in the 
interpretation of data is a major obstacle to the 
quality of data in documentation from admission to 
discharge.  The data interpreted and coded by the 
coders must only come from sources which are 
explicitly documented by physicians. The use of non-
standard abbreviations poses a threat to quality. The 
legibility of documents also affects the quality of 
codes. In most cases, coders consult with their 
colleagues to interpret the handwriting, make a 
decision based on their experience with each 
physician’s writing style, or adopt the “best guess” 
method to code the documents, which may cause 
errors in the selection of diagnosis. In other words, 
insufficient data and non-specialized or inaccurate 
documents complicate the coding process, give rise to 
coders' uncertainty, and leads to inaccurate 
identification and coding of diagnosis (24). 

 Numerous studies have been conducted on the 
accuracy of coding in other countries. The evaluation 
of the accuracy of diagnostic coding in the studies 

conducted by Xiao et al. on chronic acute pancreatitis 
(10), Liu in patients with sarcoma (17), and 
Worfellan et al. on patients with syncope (18) is not 
significantly different from the present study.  

In a cohort study performed by Hamilton et al., 
out of 25 diagnostic codes assigned to medical 
records, only 18 cases were accurate, that is to say, 
the accuracy of diagnostic code was almost 72% (25). 
These findings confirm the results of the present 
study. Accurate registration and coding seem crucial 
since other conditions, including comorbidity and 
complication, are part of the final diagnosis. Some 
studies showed that other conditions are not 
recorded in a specific location in the medical record, 
and others reported non-registration as 63% (26). 

 In the present study, the accuracy of other 
conditions codes was reported as 57%. This makes it 
impossible to accurately measure patients or 
associated disorders when assessing the burden of 
disease over society. Diagnostic codes can be the 
primary source of hospital data for hospital 
budgeting and quality improvement. Therefore, the 
inaccuracy of the diagnostic codes increases when the 
coders limit their scope to the use of discharge 
summaries. Moreover, if an unfamiliar medical 
practitioner uses the same summary, it may lead to 
poor accuracy of diagnosis. 

Tsopra et al. suggested that if the data needed to 
summarize patient discharge by specialist physicians 
were based on patient records, reports, and patient 
notes, it could reduce hospital costs by 1.8-16.5 
million pounds (27); nonetheless, the results of 
different studies may not actually be comparable. 
Overall, it seems that the accuracy of the diagnostic 
codes or the errors in diagnostic coding in nine 
educational hospitals affiliated to Shahid Beheshti 
University of Medical Sciences is not significantly 
different from other studies.  

Medical records affect the coded data for a range 
of reasons, including unclear documentation and 
variations in the description of diagnoses. Therefore,  
the use of these standards can be effective in 
diagnostic coding and audits to improve the quality of 
coded data (28). The present study also confirmed 
the impact of non-compliance with diagnostic 
principles (31.6%) and medical records legibility 
(17.2%) on the given codes.  It is important to 
identify clinical and management points during 
treatment, review the ICD-10-based diagnostic code, 
use multiple diagnostic codes, and train staff in this 
area to improve the accuracy of the clinical codes.  

The identified problems reflect the challenges 
posed to the validity of clinical codes when dealing 
with other complex (1) and common diseases (29). 
Multiple studies also confirmed the counseling and 
implementation of training programs for service 
providers and coders in the field of clinical practice 
documentation and coding in order to visualize the 
accurate clinical images and reduce coding errors in 
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medical records (30, 31). 
In their study entitled "Quality of Medical 

Information Determines Quality of Diagnostic Code", 
Maryati et al. stated that high quality of medical 
information leads to better diagnostic coding (about 
73.8%), and poor quality of medical information 
results in poor diagnostic coding  (about 36%) (32). 
Therefore, it is essential that researchers assess this 
potential error when evaluating other diseases. Lucyk 
also argued that information that is interpreted and 
coded by a coder should only come from sources 
which are explicitly documented by physicians. 
Document legibility affects code quality. 

All things considered, coding is a complex process 
which becomes even more complicated due to such 
issues as inadequate and incomplete data and 
inaccurate documentation, which in turn, gives rise  
to uncertainty in coding and may lead to 
misidentification of codes and wrong coding (33). 
Santos believes that factors that may affect coding 
quality include appropriate interaction between 
coders and healthcare providers, coder training, 
coding and documentation process by physicians, 
coding environment and workload, as well as access 
to reference and required books needed for code 
allocation (34). 

Kiongo (2018) assessed the role of training on the 
quality of coding in Kenya and concluded that 
following the training, coding accuracy was increased 
from 55% to 77%, coding completeness was enhanced 
from 96.8% to 98.9%, and the quality of coding the 
external causes of injuries was promoted from 67.6% 
to 86.5%. According to Kionogo, the disease 
classification system used in the ICD is a complex 
model that requires continuous training (35). 

Therefore, the role of effective and continuous 
training in coders should not be overlooked since 
their unawareness of the basic coding rules results in 
incorrect coding. The comparison of the present 
research with other studies makes clear that 
diagnostic coding can be enhanced in a myriad of 
ways, many of which are similar. It is worth 
mentioning that one of the notable limitations of the 
current study was the mere assessment of 
educational hospitals affiliated to Shahid Beheshti 
University of Medical Sciences. It is suggested that 
similar studies be performed across all provinces in 
the country. 

 

6. Conclusion 

Given the importance of all-encompassing coding 
in retrieving medical information, research, and 
macro-health policymaking, the coding accuracy 
audit must be conducted on a regular basis. The 
interaction between coders and healthcare providers, 
coders' training, and improving the documentation 
process exerts a significant impact on the 
enhancement of coding accuracy. 
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