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Abstract: One of the factors that influence the accuracy level of the diagnosis of disease diagnosis and the code of action / procedure performed by the 
coding officer at the Primary Health Care (PHC/Puskesmas) is the ability of the officer in coding the diagnosis of the disease using ICD-10 codification 
standard. Based on research conducted by Dewi et.al in 5 PHC Outpatient Malang in August 2016 shows the accuracy of the diagnosis codification still 
below the score of 50, and one contributing factor is knowledge about coding clerk with a score under 60. The research was quasi experimental design 
with one group Pre and post test. Population of all officers of coding in 5 Outpatient PHC in Malang City amounted to 10 people. The sample uses the 
entire population. The research objective was to determine the effect of the increase in the accuracy of coding after training of disease codification at the 
health center. The test results using a paired t-test, obtained p <0.0 0, shows a significant difference between the accuracy of the coding results before 
and after training. This means that coding training can improve the accuracy of the codification of Puskesmas officers. As a suggestion the PHC need to 
have coding clerk sent periodically for coding training to improve capacity of and skills in coding.  
  
Index Terms: Coding, Training, Accuracy, Diagnosis, Disease, Accuracy 
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1 INTRODUCTION  
Each health service facility including Puskesmas has an 
obligation to carry out the recording of all services provided to 
the patient in the form of medical record documents. (8) One 
of the information data recorded in the medical record 
document is a disease diagnosis codes and procedure codes 
action is given to the patient. As professionals who are 
responsible for the encoding process is medical recorder. (6). 
Puskesmas in Malang City although there are professional 
medical recorder staff but for the coding of disease is still done 
by doctors, dentists and nurses, while the medical recorder 
personnel only on duty in registration place (TPP). The coding 
activity of disease diagnosis is one of the most important 
activities for the purpose of preparing monthly report of 
Puskesmas, also coding the diagnosis of this disease will have 
an impact on determination of the amount of financing that will 
be applied to the patient. Inaccurate code will result in 
inaccurate data information, such as an outpatient morbidity 
report, a report of ten major diseases, but it will also lead to 
the determination of different patient care costs, which may 
result in excessive cost withdrawal or even vice versa. 
Therefore, accurate disease coding is absolutely necessary for 
the report to be generated can be justified validity. The system 
of disease codification in Puskesmas disease diagnose PHC 
is the standard of the International Statistical Classification of 
Diseases and Related Health Problems Tenth Revision (ICD-
10) (7.8) The results of research by the author in July-August 
2016 in 5 PHC Outpatient Malang shows codification 
percentage accuracy of disease diagnosis in 5 PHC is still low 
at 46.7%, and one of the factors that influence the accuracy of 
the factor Knowledge of coding officers, i.e., doctors and 
nurses, where more than 50% of respondents have a 
knowledge score below 60 (p <0.05). As a follow-up 

suggestion in the study is necessary to improve the knowledge 
and skills of coders in the health center personnel (doctors, 
dentists and nurses) through training activities, especially in 
the use of ICD-10 books as a guide in the coding at the health 
center. (2) Based on the above, then research was conducted 
to identify the effects on the accuracy of coding training 
codification diagnosis of disease in an outpatient health center 
in Malang. 
  

2 METHOD 

This study was conducted with providing coding training. 
Methods of training with lectures for delivery of material with Q 
& A with participants. Followed by coding practice for two days 
using standard ICD-10 volume guidelines 1-3. The number of 
trainees is 10 health workers consisting of 4 doctors, 1 dentist 
and 5 nurses all involved in the diagnosis of disease at 
Puskesmas. While Puskesmas selected were 10 officers 
Outpatient of Public Health Center in the city of Malang 
consists of PHC Arjuno, Rampal Celaket, Cisadea, Jackie and 
Ciptomulyo. Participants were given pre test questions of 20 
questions to be coded, to measure their coding scores. At the 
time of coding, practice participants were given practice coding 
problems as much as 20 cases of disease. Prior to the training 
through an evaluation postal activity test, the participants 
discussed the results of coding practices as well to discuss the 
pre-test. After that the activities continued with a post test to 
evaluate the ability of encoding by participants who finished 
the training for two days. The results of pre test and post test 
evaluation were then tested statistically by using Paired-
Samples T test, to prove that there was a significant change in 
the accuracy level of officer coding between before and after 
training. (10,11) 
  

3 RESULTS 
Analysis of the evaluation before and after training can be 
seen on Table 1. In Table 1 it appears that the highest value 
reached before the training participants was 20 and after 
training is 60. 
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Table 1. Pre Test Results and Test Posts 
 

TRAINING 
PARTICIPANTS 

PRE TEST VALUE 
POSTED VALUES 

TES 

Participant 1 20 45 

Participant 2 5 55 

Participant 3 0 50 

Participant 4 10 55 

Participant 5 15 50 

Participant 6 0 45 

Participant 7 10 45 

Participant 8 15 50 

Participant 9 10 55 

Participant 10 5 60 

AVERAGE 9 51 

  
While the pre-test value obtained an average of 9 and for post 
test values gained an average of 51. The statistical test to 
determine the effect of coding training can be seen in Table 2. 

  
Table 2. Paired-Samples T Test results. 

 
Table 2 shows statistically significant results with p = 0,000 
(<0.005), proving that there is a difference in mean score of 
pre-test and post test. This proves that the coding training can 
improve the accuracy of the diagnosis of disease diagnosis on 
the coding personnel at the Puskesmas ie doctors, dentists 
and nurses. 
  

4 DISCUSSION 
Accuracy in the determination of disease diagnosis codes 
according to WHO should be implemented with reference to 
the international classification standard ICD-10. (14) 
Therefore, as the power-coding namely doctors, dentists and 
nurses have to master right about the coding system with ICD-
10. In fact, the coding personnel in Puskesmas only rely on 
the self-taught ability in using ICD-10 book as a reference for 
the codification in Puskesmas. This is evidenced by pre test 
results that indicate the low coding ability of coding officers in 
using ICD-10 guide book. Pre-test results from 10 trainees 
even showed a score of 0 as many as 2 participants, which 
means there are still coding officers at the Puskesmas who do 
not understand at all about how to code using ICD-10. This is 
consistent with results of previous studies that show the author 
codification accuracy of disease diagnosis in health centers is 
still low at 46.7% with a score of knowledge officer of the ICD-
10 coding under 60 (p <0.05). (2) Training is a must for coding 
officers to improve their skills as a reliable coder (15). 
Mangkuprawira explained that training is a process to provide 
a specialized knowledge and skills with a change in attitude of 
employees to be more capable and skilled / expert in carrying 
out the work which they are responsible so that the results of 
its work will be better and refers to a set standard. (4) The 

result of the post test that is done after the participant has 
finished the training indicates an increase of the officer 
codification accuracy percentage. Although the results of the 
test post still show 3 participants with a value below 50 but it 
has been shown enhanced coding capabilities. This is 
because the training time lasts only for two days. Therefore, it 
is necessary to do continuous training with longer training time 
so that the maximum result can be obtained. This is in line with 
that expressed by Tully & Carmichael (2016) that the training 
coding is not enough just once done but it must be 
sustainable, because in training coding not only trains the 
people to be able to encode but also can discuss the problems 
that often encountered in the encoding process at the health 
center. (11) 
 

5 CONCLUSION 
It can be concluded fro the discussion above that the coding 
training can improve the accuracy of the diagnosis of disease 
diagnosis on the coding personnel at the Puskesmas i.e., 
doctors, dentists and nurses. 
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