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sification of Diseases (ICD-10) can be improved by providing continuous education
and promoting the clinical coders’ knowledge and skills. Due to the significance of Dates
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childbirth, and the puerperium for clinical coders. This applied evaluation study was

conducted to evaluate the effects of a coding instructions training course focusing on

the 15" chapter of the ICD-10. The statistical population comprised 45 clinical coders

working in the hospitals. The data were collected by a researcher-made questionnaire

scored on a five-point Likert scale at the reaction level and by pretest and posttest ques-

tionnaires at the learning level. The data were then analyzed by descriptive statistics at

the reaction level and by a paired-samples t-test at the learning level. The participants’

satisfaction with the training course was 94.7% on average at the reaction level. At the

learning level, the results of the paired-samples t-test showed a significant difference

between the means of scores before and after the training course (p=0.000). The train-

ing course led to satisfaction and enhanced the capabilities of the clinical coders with

regard to coding the 15" chapter of ICD-10. Clinical Coders must receive training

on the new changes and guidelines in the other chapters of ICD-10 based on its most

recent revision and employ them in the workplace.

clinical coders; evaluation; ICD-10; in-service training; Kirkpatrick model.

Maternal health refers to women’s health during pregnancy, delivery, and the postpartum period [1]. The World Health Organization
(WHO,) states that 810 women die every day due to complications of pregnancy and delivery [2]. Severe hemorrhage following delivery,
infections (often post-delivery), high blood pressure during pregnancy (pre-eclampsia and eclampsia), and the complications of delivery
and unsafe abortions are the most important complications accounting for 75% of the cases of maternal mortality. The majority of
pregnancy- and delivery-related complications can be prevented and treated [2, 3]. Maternal mortality is a key and reliable qualitative
index of national and economic development, affected by women’s literacy, communication tools, access to healthcare and midwifery
emergency services, medical expenses, household income, and other factors [3].

For monitoring the complications of pregnancy and delivery, all the diagnoses related to pre-pregnancy risk factors, diseases, complica-
tions, and interventions during pregnancy and delivery are coded based on the International Statistical Classification of Diseases and
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Related Health Problems, 10" Revision (ICD-10), and then these codes are recorded in healthcare systems and national registries [4].
The main goal of coding the data based on ICD-10 is to provide an accurate, consistent, and brief view of the information related to
patients’ states and the services offered to them [5]. ICD-10 is used to code the causes of mortality recorded in death certificates and
hospitalization periods, monitor mortality and morbidity, create disease registries, evaluate healthcare policies, and provide healthcare
financial resources [4, 6, 7]. This classification is revised and updated by the WHO [4]. To enjoy the benefits of ICD-10, the accurate
coding of diseases and the quality of the codes allocated to clinical data in healthcare are of utmost importance. They are directly
related to patient care, income, and performance evaluation [7]. The use of high-quality coded data improves the quality of services,
ensures equitable healthcare reimbursement, and helps researchers conduct high-quality research [5]. Without high-quality coded data,
healthcare workers cannot make optimal decisions for patient care [8].

The quality of the coded data is affected by two major factors: first, the extent to which healthcare providers (primarily the physicians)
document the treatments and diagnoses in the patients’ health records precisely, completely, and clearly; and second, the extent to which
the health records are coded by healthcare clinical coders accurately and consistently [9]. According to Alonso, the main obstacles to
ensuring the quality of coded data are the clinical coders’ limited understanding of the medical terminology, the clinical coders’ experi-
ence, or problems within health records, e.g, a lack of specificity of the recorded data or imperfections of the classification system [10].
Clinical Coders are responsible for the accuracy, completeness, and timeliness of the allocated codes, factors that ensure the quality of
coding [11].

The accurate and reliable coding of patient information is essential for clinical coders because any mistake can lead to an inaccurate
representation of the patient care episode and billing mistakes [8, 12]. The low reliability of the codes is the result of insufficient train-
ing and standardization for the clinical coders [13], and coding quality can be improved by providing continuing education and enhanc-
ing the clinical coders’ communication with healthcare workers [9]. Clinical coders’ knowledge and skills can be expanded by updating
their medical knowledge, holding training courses, workshops, seminars, and performing clinical coder accreditation. Wide-ranging and
continuing education for clinical coders is necessary because of the importance of the quality of codes in predicting the budget, creating
electronic health records, and conducting research [14].

One way to update and improve the knowledge and skills of healthcare workers, including clinical coders, is to provide in-service train-
ing [15-17]. Professional coder training is a fundamental method for eliminating code inconsistency [11]. Since clinical coders generate
the data and are the key determinants of the quality of ICD codes, in-service training is essential for them [18].

High-quality and accurate data are essential due to the significance of maternal health in promoting the health of society and the
necessity of continuous monitoring of their problems during pregnancy, delivery, and the postpartum period. The requirement of
having access to these data is the accurate, precise, and complete coding of the data by clinical coders. Developing training programs
on obstetrics/gynecology coding for coding specialists by using ICD-10 codes is critical for coding quality promotion. Therefore, the
present study evaluated the effects of an in-service training workshop on ICD-10 coding instructions of pregnancy, childbirth, and the
puerperium for clinical coders in hospitals affiliated with Shahid Beheshti University of Medical Sciences (Tehran, Iran).

This applied evaluation study was conducted to evaluate the effects of a coding instructions training course focusing on the 15" chapter
(pregnancy, childbirth and the puerperium) of the ICD-10.

The statistical population comprised the clinical coders working in the mentioned hospitals (n=45). As one of the best evaluation meth-
ods, the Kirkpatrick evaluation model was adopted to assess whether the training program met the needs of the learners [15, 19]. In
this model, the evaluation process is divided into four levels of reaction, learning, behavior, and results. Kirkpatrick defines the reaction
level as a measure of the customers’ or learners’ satisfaction. The second level, learning, measures the increased knowledge or capability
after the training. In the third level, behavior refers to the extent and nature of changes in the participants’ behavior as a result of the
training course. The fourth level, results, specifies the extent to which the objectives set by the organization are achieved following the
training course [20—-23]. Some studies have focused on the second level of this model for examining talent development, while others
have investigated the third and fourth levels as training interventions. Still, most of the studies using the Kirkpatrick model have evalu-
ated only the first and second levels [19]. Likewise, the present study used two levels of reaction and learning of the said model.

At the reaction level, the data were collected via a researcher-made questionnaire based on the learner satisfaction components of the
Kirkpatrick model. The questionnaire included five closed-ended questions (scored on a Likert scale) to measure the participants’ sat-
isfaction. The answers were strongly disagreeing, somewhat disagree, neither agree nor disagree, somewhat agree, and strongly agree,
which received scores of 1 to 5, respectively. The sum of the “somewhat agree” and “completely agree” scores indicated an optimal
satisfaction level. The content validity of the questionnaires was assessed, and their reliability was checked via Cronbach’s alpha.

The level of learning was evaluated by a pretest and a posttest. A questionnaire with ten questions was developed and administered

before and after the training course. The content validity of the questionnaires was assessed, and their reliability was examined by
the test-retest method. At the reaction level, the data were analyzed in Excel via descriptive statistics (number and percentage). At the
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Table 1. The frequency distribution of the participants’ satisfaction with the in-service training workshop on ICD-10 coding instructions

of pregnancy, childbirth and the puerperium.

. Somewhat Neither Agree nor

Criterion Strongly Disagree Disagree Disagree Somewhat Agree Strongly Agree

No. (%) No. (%) No. (%) No. (%) No. (%)
This course improved my
knowledge and awareness of 0(0) 0(0) 2(4.4) 10 (22.2) 33(733.3)
the topic.
The expression and
presentation of the content by
the instructor (the method of o Bl S gle 20
instruction) were appropriate.
The content presented in this
course was relevant to my job. 0 ) 0 122 2(44) 42(933)
| was generally satisfied with
the course. 0(0) 0(0) 4 (8.9) 8(17.8) 33(73.3)
1 will recommend this course 000 000 122) 7(1556) 37(82.2)

to others.

learning level, the data distribution was normal, based on the Kolmogorov-Smirnov test; the pretest and posttest mean scores were
compared via a paired-samples t-test. The data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 22,
and the significance level of 0.05 was set for the paired-samples t-test.

Table 2. The mean and SD of pre- and posttest scores of

the 15* chapter of ICD-10 coding instruction.

RESULTS
.. . . . Group No. Mean S.td'.
The results are divided into two levels of reaction and learning. Deviation
Pretest 45 3.53 2.085
Reaction level (the participants’ satisfaction level): Posttest 45 8.40 1.232

Based on Table 1, 95.6% of the clinical coders believed that participa-

tion in the in-service training course had increased their knowledge and awareness of coding instructions regarding the 15" chapter of
ICD-10. As for the teaching method, 91.1% of the participants deemed the presentation of the content by the instructor to be appro-
priate. Moreover, 97.8% of the participants believed that the presented content was relevant to their job as clinical coders. Furthermore,
91.1% were generally satisfied with the course, and no participants were dissatisfied with the course. Finally, 97.8% of the participants
were willing to recommend the in-service training course to other clinical coders.

Learning level

Table 2 presents descriptive indices, including the mean and standard deviation (SD) of the two groups on the pretest and posttest for
the learning level.

The paired-samples t-test showed a significant difference between the mean scores before and after the training course (p=0.000), indi-
cating that this course improved the participants’ level of learning (Table 3).

Table 3. The results of the paired-samples t-test of the participants’ learning level.

Paired Differences
Learning Level t df Sig. (2-tailed)
Mean Std. Deviation

Pair Pretest - posttest -4.867 1.471 -22.195 44 .000
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This study evaluated the effects of an in-service training course for clinical coders about the 15 chapter (pregnancy, delivery, and the
puerperium) of the ICD-10 (2016 edition). This evaluation was performed based on the first (reaction) and second (learning) levels of
the Kirkpatrick model. The results at the reaction level showed that holding the in-service training course enhanced the clinical coders’
awareness of the guidelines of the 15" chapter of ICD-10. Overall, the majority of the participants were satisfied with the course.
According to Doktorchik et al., the ICD system is adopted for coding hospital data (admission, emergency department visits, and daily
surgeries) so that the resulting information would be used for research and reporting. Therefore, it is essential that clinical coding is of
high quality so that accurate healthcare data can be prepared for patient safety purposes, healthcare quality assessment, research, mon-
itoring, hospital management, and resource allocation [24]. The results of the study conducted by Alipour and Ahmadi also indicated
that one way to improve the quality of coding is by holding training courses for clinical coders on the new changes in the revised edition
of coding books and the regulations related to different chapters of these books [25]. In Iran, no study had been conducted to evaluate
the effectiveness of in-service training for clinical coders based on the Kirkpatrick model.

Similar to this study, Li e/ al. evaluated a training program for nurses working in emergency surgery departments during the COVID-19
pandemic. The reaction-level results revealed that the nurses were highly satisfied with the educational content, the training length,
and the applications of this course in clinical work [26]. Oashttamadea has also noted the significant role of training in improving the
accuracy of delivery coding [11].

Consistent with the present study, the results reported by Yi et al. [27], Tahmasebi et al. 28], Walker et al. [29], Piryani et al. [30], and
Mohan et al. [31] also demonstrated that participants were highly satisfied with the training programs in the dimensions of content,
instructor, method of instruction, facilities, and equipment.

As for the second level of the Kirkpatrick model, the findings showed that this course made the clinical coders more familiar with the
new instructions and changes in the 15" chapter of ICD-10 and enhanced their learning level of this chapter. Furthermore, Santos e
al. referred to a lack of continuing education for clinical coders as an organizational factor impacting the accuracy, completeness, and
timeliness of coding and noted that the quality of the codes could be improved by providing training for the clinical coders [16].

Li et al’s evaluation of theoretical and operational exams of the nurses indicated that the participants’ scores at the learning level were
significantly increased after the course (p<0.001) [26]. Moreover, Yoon et al. evaluated a continuing education program based on levels
1, 2, and 3 of the Kirkpatrick model for the professional development of physicians and physician assistants in Laos hospitals. Their
results demonstrated the high satisfaction and progress of the participants. In their study, the participants employed the knowledge and
skills acquired during the course in their profession and even instructed their colleagues. This, in turn, led to considerable improve-
ment in central, provincial, and district hospitals [32]. Also, in the studies conducted by Cullinante ez al. [20] and Mohan et al. [31], a
significant difference in the learning level was observed before and after the training course, which is consistent with the findings of the
present study.

Some factors that enhanced learning after the course in this study could have been the clinical coders’ motivation, their need for such
courses, and the relevance of the instructed content to their educational needs. Moreover, the merits of the course were the participa-
tion of the clinical coders in theoretical and practical topics and the practical nature of the content.

This study revealed the personal and organizational benefits of in-service training for clinical coders and demonstrated the clinical
coders’ interest in such courses. Therefore, the Ministry of Health and Medical Education and the Deputy for Treatment of universities
should provide continuing in-service training programs for clinical coders based on the most recent revision of ICD-10.

The authors wish to express gratitude to the Vice-Chancellor in Treatment Affairs of the Shahid Beheshti University of Medical Sci-
ences for holding this workshop.
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The participants were assured that the completed questionnaire would be anonymous and confidential and gave their consent for par-
ticipating in this study.

© 2021 JOURNAL of MEDICINE and LIFE. VOL: 14 ISSUE: 4 JULY- AUGUST 2021



JOURNAL of MEDICINE =nd LIFE

Conflict of interest

The authors declare that there is no conflict of interest.

1. World Health Organization. Maternal health. Available
from: https://www.who.int/health-topics/
maternal-health#tab=tab_1

2. World Health Organization. Maternal mortality. 2019.
Available from: https://www.who.int/news-room/fact-
sheets/detail/maternal-mortality

3. Dadipoor S, Mchraban M, Ziapour A, Safari Moradabadi
A. Causes of maternal mortality in Iran: a systematic review.
Int J Pediatr 2017;5(12):6757-70.

doi: 10.22038/1jp.2017.26983.2325.

4. Thisted DL, Mortensen LH, Hvidman L, Rasmussen SC,
Larsen T, Krebs L. Use of ICD-10 codes to monitor uterine
rupture: validation of a national birth registry. Eur J Obstet

Gynecol Reprod Biol 2014;173:23-8.

doi: 10.1016/j.¢jogrbh.2013.10.03.

5. Tang KL, Lucyk K, Quan H. Coder perspectives

on physician-related barriers to producing high-quality
administrative data: a qualitative study. CMAJ Open.
2017;15;5(3):E617-E622. doi: 10.9778/cmajo.20170036.

6. Madden A. Health informatics and the importance of
coding. Anaesth Intensive Care Med 2014;15(2):62-3.
doi: 10.1016/j.mpaic.2013.12.005.

7. Rashidian S, Hajagos J, Moffitt RA, Wang F, Noel KM,
Gupta RR et al. Deep Learning on Electronic Health Records
to Improve Disease Coding Accuracy. AMIA Jt Summits
Transl Sci Proc 2019;2019:620-9. https://www.ncbi.nlm.nih.
gov/pmc/articles/ PMC6568065/pdf/3054901.pdf

8. Atoyebi T. What are the Barriers to E-Cooding

rx.ist.psu.edu/viewdoc/
download?doi=10.1.1.799.7216&rep=rep 1 &type=pdf

9. Hennessy DA, Quan H, Faris PD, Beck CA. Do coder
characteristics influence validity of ICD-10 hospital discharge
data? BMC Health Serv Res 2010;10(1):99.

doi: 10.1186/1472-6963-10-99.

10. Alonso V, Santos JV, Pinto M, Ferreira ], Lema I, Lopes
F et al. Problems and Barriers during the Process of Clinical
Cloding: a Focus Group Study of Coders’ Perceptions. ] Med
Syst 2020 Feb 8;44(3):62. doi: 10.1007/510916-020-1532-x.

11. Oashttamadea R. Effects of training on coding
accuracy of obstetrical diagnosis in Naili DBS Hospital.
Int J Community Med Public Health 2019;6(11). doi:
10.18203/2394-6040.ijcmph20194631.

12. Mirhashemi SH, Ramezanghorbani N, Asadi I, Rangraz
MH. Auditing the Accuracy of Medical Diagnostic Coding
based on International Classification of Diseases, Tenth
Revision. Iran Red Crescent Med J 2020;22(9).

doi: 10.32592/ircmj.2020.22.9.99.

13. Stausberg J, Lehmann N, Kaczmarek D, Stein M.
Reliability of diagnoses coding with ICD-10. Int ] Med
Inform 2008;77(1):50-7. doi: 10.1016/].ijmedinf.2006.11.005.

14. Bramley M, Reid B. Evaluation standards for clinical
coder training programs. Health Inf Manag
2007;36(3):21-30. doi: 10.1177/183335830703600304.

15. Dorri S, Akbari M, Dorri Sedeh M. Kirkpatrick
evaluation model for in-service training on cardiopulmonary
resuscitation. Iran J Nurs Midwifery Res 2016
Sep-Oct;21(5):493-7. doi: 10.4103/1735-9066.193396.

16. Santos S, Murphy G, Baxter K, Robinson KM.
Organisational factors affecting the quality of hospital clinical
coding. Health Inf Manag 2008;37(1):25-37.

doi: 10.1177/183335830803700103.

17. Yilmaz HY, Esen DG. An investigation on in-service
trainings of the Ministry of National Education (MONE).
Procedia Soc Behav Sci 2015;186:79-86.

doi: 10.1016/j.sbspro.2015.04.019.

18. Peng M, Eastwood C, Boxill A, Jolley R], Rutherford

L, Carlson K ¢t al. Coding reliability and agreement of
International Classification of Disease, 10(th) revision
(ICD-10) codes in emergency department data. Int ] Popul
Data Sci 2018 Jul 26;3(1):445. doi: 10.23889/1jpds.v3il.445.

19. Shinohara M, Nakamura T, Kunikata N, Okudera
H, Kuroda Y. A half-day stroke workshop based on the
Kirkpatrick model to improve new clinical stafl'behavior.
J Adv Med Educ Prof 2020 Jan;8(1):10-7.

doi: 10.30476/jamp.2019.74874.0.

20. Cullinane M, McLachlan HL, Newton MS, Zugna
SA, Forster DA. Using the Kirkpatrick Model to evaluate
the Maternity and Neonatal Emergencies (MANE)
programme: Background and study protocol. BMJ Open
2020;10(e032873). doi: 10.1136/bmjopen-2019-032873.

21. Donald L. Kirkpatrick, Kirkpatrick JD. Implementing
the four levels: A practical guide for e
training programs: Berrett-Koehler Publishers 2007.

ive evaluation of

22. Sadeghi Yekta T, Ramezani T, Gharlipour Z, Dashti
7, Kabiri P, Heydari S. Survey the effectiveness of
“Scientometrics” workshop for the faculty members and
staff in Qom University of Medical Sciences basded on
Kirkpatrick's model in 2016. Zanko Journal of Medical
Sciences 2017;18(58):68-79.
http://zanko.muk.ac.ir/article-1-204-en.pdf

23. Shoja K, Karami M, Ahanchian MR, Nadi M.
Evaluating the Effectiveness of Training Program: Case
study, Ferdowsi University of Mashhad. Iranian Society for
Training and Development 2017;4(12):105-26. http://ijnmr.
mui.ac.ir/index.php/ijnmr/article/download/1359/1062

24. Doktorchik C, Lu M, Quan H, Ringham C, Eastwood C.
A qualitative evaluation of clinically coded data quality from

© 2021 JOURNAL of MEDICINE and LIFE. VOL: 14 ISSUE: 4 JULY-AUGUST 2021

health information manager perspective

2020 Jan;49(1):19-27. doi: 10.1177/18333

Health Inf Manag
8319855031,

25. Pouralipour J, Ahmadi M. Coders view about medical
diagnoses and procedures coding quality improvement
methods in educational hospitals affiliated to Iran, Tehran,
and Shahid Beheshti universities of medical sciences. ] Urmia
Univ Med Sci 2011;21(5):407-14.
http://umj.umsu.ac.ir/article-1-825-en.pdf

26. Li Z, Cheng J, Zhou T, Wang S, Huang S, Wang H.
Evaluating a Nurse Training Program in the Emergency
Surgery Department Based on the Kirkpatrick's Model and
Clinical Demand During the COVID-19 Pandemic. Telemed
J E Health 2020 Aug;26(8):985-91.

doi: 10.1089/tmj.2020.0089.

27.YiZM, Zhou LY, Yang L, Yang L, Liu W, Zhao RS et al.
Effect of the international pharmacy education

programs: A pilot evaluation based on Kirkpatrick's model.
Medicine (Baltimore) 2020 Jul 2;99(27):¢20945.

doi: 10.1097/MD.0000000000020945.

28. Tahmasebi M, Adibi P, Zare-Farashbandi F, Papi A,
Rahimi A. The educational role of clinical informationist on
improving clinical education among medical students: Based
on Kirkpatrick model. ] Educ Health Promot 2020;9(28).
doi: 10.4103/jehp.jehp_439_19.

29. Walker R, Bennett C, Kumar A, Adamski M, Blumfield
M, Mazza D et al. Evaluating Online Continuing Professional
Development Regarding Weight Management for Pregnancy
Using the New World Kirkpatrick Model.

J Contin Educ Health Prof 2019;39(3):210-7.

doi: 10.1097/CEH.0000000000000261.

30. Piryani RM, Dhungana GP, Piryani S, Neupane MS.
Evaluation of teachers training workshop at Kirkpatrick
level 1 using retro-pre questionnaire. Adv Med Educ Pract
2018;9:453. doi: 10.2147/AMEP.S154166.

31. Mohan DR, Prasad MV, Kumar KS. Impact of

training on bio medical waste management—A study and
analysis. EXCEL international journal of multidisciplinary
management studies 2012;2(6):69-80.

http:/ /www.zenithresearch.orgin/images/stories/pdf/2012/
JUNE/EMMS/7_EJJMMS_VOL2_ISSUEG_JUNE2012.pdf

32. Yoon HB, Shin J-S, Bouphavanh K, Kang YM.
Evaluation of a continuing professional development training
program for physicians and physician assistants in hospitals
in Laos based on the Kirkpatrick model. ] Educ Eval Health
Prof 2016;13(21). doi: 10.3352/jechp.2016.13.2.




