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ABSTRACT 

 
High workload among casemix officers can lead to burnout syndrome. Research Objective: To determine the 

mental workload of casemix officers in the electronic medical record era using the NASA-TLX method. Methods: 

This study is a quantitative research with a cross-sectional design. The research sample consisted of 6 casemix 

officers selected using the total sampling technique. Workload was measured using the adapted workload 

questionnaire from Nursalam (2017) and the NASA-Task Load Index (NASA-TLX). Research Results: (1) The 

average mental workload score of the 6 casemix officers was 406.17. The highest mental workload was observed 

in Coder 1 (569), while the lowest mental workload was found in the inpatient claim files PIC (Person In Charge) 

officer (280). (2) The highest mental workload predominantly felt by workers on the Mental Demand (MD) 

indicator was reported by the head of the casemix unit and Coder 3. For the Physical Demand (PD) indicator, it 

was Coder 3. For the Temporal Demand (TD) indicator, it involved the head of the casemix unit, the inpatient 

claim files PIC officer, the outpatient claim files PIC officer, and Coder 3. For the Performance (P) indicator, it 

was the inpatient claim files PIC officer and Coder 2. (3) The highest indicator score was found in the Temporal 

Demand (TD) indicator for Coder 1 (500). (4) The highest Weighted Workload (WWL) score was 1,396, observed 

in Coder 1. (5) The highest Average Weighted Workload (WWL) score was 93.07, also found in Coder 1. (6) The 

interpretation of the NASA-TLX scores includes: Very High (Head of Casemix Unit, Outpatient Claim Files PIC 

Officer, Coder 1), Somewhat High (Inpatient Claim Files PIC Officer), and High (Coder 2 and Coder 3). (7) Based 

on the NASA-TLX Workload Analysis, the highest workload percentage was on Temporal Demand (TD) at 

30.1%. 
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INTRODUCTION  

In Indonesia, the workload analysis for Health Human Resources (HRH) is regulated by the 

Regulation of the Minister of Administrative and Bureaucratic Reform (Permen PAN RB) Num of 

2020 using the Health Workload Analysis (ABK-Kes) method. However, this method remains static 

and fails to capture fluctuating patient queue dynamics and workflow inefficiencies. HRH planning 

is a critical element in the healthcare delivery system, as staff adequacy directly impacts service 

delivery and patient health outcomes, particularly through the ABK-Kes method. The ABK-Kes 

method is an HRH planning and management tool that enables healthcare managers to determine the 

precise number of health workers required to deliver quality healthcare services based on actual 

workload. Workload analysis and its validation are valuable for promoting and guiding the design 

and implementation of interventions to improve workload quality. Furthermore, a population needs-

based approach using ABK-Kes yields more accurate results than conventional methods that assume 

a static workload. (1) (2) (3) (4)  

Significant factors influencing workload include the number of patients per ward, the frequency 

of medication administration per shift, the number of healthcare workers on duty, and the shift type, 

including home care. (5) (6) (7) (8) Significant factors influencing healthcare workload analysis 

methods include workload fatigue and service breakdown. (9) Fast-tracking patient care can 

significantly improve the performance of healthcare professionals. (10) The most common way to 

translate the required workload score is by categorizing the healthcare worker ratio. (11) Machine 

Learning is used to predict workload in the healthcare sector using big data. (12) 

Workflow inefficiency causes healthcare professionals to feel burdened not only by patient 

volume but also by administrative processes and unsynchronized coordination flows. (13) In addition, 

labor productivity is influenced by modern working methods, including the implementation of 

Artificial Intelligence (AI), smart technology, and robotic technology. (14) (15)  (16) The limitations 

of the ABK-Kes method include the use of healthcare service performance data from the previous 

year to predict current staffing needs, the lack of proper consideration for frequent service disruptions, 

the absence of clear standards for managing sudden patient surges, and the failure to account for on-

call workers, weekends, and holidays. (17)  

The successful implementation of ABK-Kes heavily relies on the availability of accurate, 

complete, and accessible workload and staffing data. Electronic medical records can be utilized to 

develop operational approaches for quantifying workload. The results of HRH workload analysis 

using the ABK-Kes method provide evidence-based recommendations, enabling healthcare 

organizations to foster a resilient, high-performing workforce dedicated to quality care and the 

advancement of meaningful, sustainable social change. (18) (19) (20). The ABK-Kes method in 

health policy administration aims to restructure efforts in addressing physician shortages and 

distributional imbalances in public healthcare facilities. It provides objective information to align 

nursing staff numbers with actual care situations in hospitals. (21) (22) (23) 

Digital transformation in Indonesia's healthcare sector has accelerated massively, one example 

being the Electronic Medical Record (EMR). One of the work units most impacted by this 

digitalization is the casemix team. Thus far, evaluations of healthcare staff workload in hospitals have 

more frequently focused solely on physical or quantitative dimensions. In reality, psychological 

aspects, mental stress, and workers' cognitive interaction with digital information systems have an 

equally significant impact on productivity and occupational safety. Therefore, an in-depth analysis is 

required that integrates mental workload assessment and cognitive ergonomics evaluation specifically 

for casemix officers. Based on the background, a Systemic Integration Model is needed that is able 

to connect the ABK-Kes and NASA-TLX Method Integration. 
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METHODS 

This study is a quantitative research with a cross-sectional design. The research sample consisted 

of 6 casemix officers selected using the total sampling technique. Workload was measured using the 

adapted workload questionnaire and the NASA-Task Load Index (NASA-TLX): Mental Demand, 

Physical Demand, Temporal Demand, Performance, Effort, and Frustration Level. Steps for 

measuring mental workload indicators using the NASA-TLX method are as follows: 

Weighting 

Respondents complete a pairwise comparison questionnaire consisting of 15 pairwise comparisons. 

From this questionnaire, the total number of factors perceived as most influential for each indicator 

is calculated. This total number of factors serves as the weight for each mental workload indicator. 

Table 1. NASA-TLX Questionnaire 

KM / KF KF / KW KW / TU 

KM / KW KF / P KW / TF 

KM / P KF / TU P / TU 

KM / TU KF / TF P / TF 

KM / TF KW / P TU / TF 

Description: 

Mental Demand = MD = KM 

Physical Demand = PD = KF 

Temporal Demand = TD = KW 

Own Performance = P  

Effort = EF = TU 

Frustration Level = FR = TF 

 

Rating 

a. Calculating the Product 

At this stage, the product value is obtained by multiplying the weight and rating provided by the 

respondent, which yields the product value for each indicator: 

Workload product = weight × rating 

b. Calculating the Weighted Workload  

Calculating the WWL by summing up the six indicators for each respondent. 

WWL = Σ product value 

c. Calculating the average weighted workload 

Obtained by dividing the total WWL by the overall weight of 15. 

Score = 
Product value

15
 

d. Score interpretation 

The output of the calculation using the NASA-TLX method is the perceived mental workload level 

of the respondents based on the following NASA-TLX categories: 

 

Table 2. NASA-TLX Workload Categories 

No Workload Category Scale 

1 Low 0-9 

2 Medium 10-29 

3 Moderately High 30-49 

4 High 50-79 

5 Very High 80-100 
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The detailed stages of the research are illustrated in Figure 1 as follows: 

 
Figure 1. Research Procedure 

 

RESULTS 

The characteristics of the research respondents are as follows: 

Table 3. Respondent Characteristics 

No Respondent 

Position / Job Title Education Length of 

Service 

1 R1 Head of Casemix Unit 

Bachelor's Degree + 

Medical Doctor 

Education 1,5 years 

2 R2 Inpatient Claim Files PIC Officer Diploma 3 in Medical 

Records 

5 years 

3 R3 Outpatient Claim Files PIC Officer Diploma 3 in Medical 

Records 

2 years 8 

months 

4 R4 Coder 1 Diploma 3 in Medical 

Records 

1 years 3 

months 

5 R5 Coder 2 Diploma 3 in Medical 

Records 

6 months 

6 R6 Coder 3 Diploma 3 in Medical 

Records 

9 months 

 

The Calculation Stages of the NASA-TLX Method consist of six stages, which are: 

Rating Scale 

The rating scale is used to assess the mental workload level of Medical Record staff with a score 

of 0–100 across six main dimensions: Mental Demand (MD), Physical Demand (PD), Temporal 

Demand (TD), Performance (P), Effort (E), and Frustration Level (FL). Data were obtained through 

questionnaires completed by the six research respondents. 

Table 4. Rating Scale 
No Respondent  Position / Job Title KM KF KW P U TF Total 

1 R1 Head of Casemix Unit 100 15 100 75 85 95 470 

2 R2 Inpatient Claim Files PIC Officer 70 25 70 5 70 40 280 

Data Collection

Primary Data: Interview results with Casemix, as well as 
NASA-TLX calculations for Casemix staff (Total 

Sampling).

Secondary Data: BPJS Kesehatan patient claim data.

Data Processing

Primary Data: Data Editing - Data Cleaning - Data 
Transformation - Data Aggregation (Observation and 

Interview Results)

Secondary Data: Calculations using the six stages of 
NASA-TLX (Questionnaires)

Data Presentation and Data Analysis

Data Presentation: Textual and Tabular Data Presentation

Data Analysis: Descriptive Analysis
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No Respondent  Position / Job Title KM KF KW P U TF Total 

3 R3 Outpatient Claim Files PIC 

Officer 

75 75 90 29 75 90 434 

4 R4 Coder 1 100 100 100 90 100 79 569 

5 R5 Coder 2 65 20 60 35 70 40 290 

6 R6 Coder 3 78 79 85 27 45 80 394 

Average 406.17 

Based on Table 4, it is known that the average mental workload score among the six casemix staff 

members is 406.17. The highest mental workload score is found in Coder 1 (569), while the lowest 

mental workload score is found in the Inpatient Claim Files PIC Officer (280). 

Weighting Scale 

The weighting scale is used to identify the most dominant dimensions of mental workload by 

comparing six dimensions: Mental Demand (MD), Physical Demand (PD), Temporal Demand (TD), 

Performance (P), Effort (E), and Frustration Level (FL). Data were obtained from questionnaires 

completed by the respondents based on their work experience. 

Table 5. Weighting Scale 
No Respondent  Position / Job Title KM KF KW P U TF Total 

1 R1 Head of Casemix Unit 3 0 4 3 1 4 15 

2 R2 Inpatient Claim Files PIC 

Officer 

2 0 4 4 3 2 15 

3 R3 Outpatient Claim Files PIC 

Officer 

2 0 4 1 3 5 15 

4 R4 Coder 1 1 0 5 2 3 4 15 

5 R5 Coder 2 1 0 2 4 5 3 15 

6 R6 Coder 3 3 2 4 1 1 4 15 

Total 12 2 23 15 16 22 60 

Based on Table 5, it is indicated that the most dominant and highest perceived mental workload 

among workers is in the Mental Demand (MD) indicator, specifically for the head of the casemix unit 

(R1) and coder 3 (R6). For the Physical Demand (PD) indicator, it is dominant for coder 3 (R6). In 

the Temporal Demand (TD) indicator, the dominant workload is felt by the head of the casemix unit 

(R1), the inpatient claim files PIC officer (R2), the outpatient claim files PIC officer (R3), and coder 

3 (R6). As for the Performance (P) indicator, it is dominant for the inpatient claim files PIC officer 

(R2) and coder 2 (R5). 

 

Indicator Scores 

Table 6. Indicator Scores 
No Respondent  Position / Job Title KM KF KW P U TF Total 

1 R1 Head of Casemix Unit 300 0 400 225 85 380 1390 

2 R2 Inpatient Claim Files PIC 

Officer 

140 0 280 20 210 80 730 

3 R3 Outpatient Claim Files PIC 

Officer 

150 0 360 29 225 450 1214 

4 R4 Coder 1 100 0 500 180 300 316 1396 

5 R5 Coder 2 65 0 120 140 350 120 795 

6 R6 Coder 3 234 158 340 27 45 320 1124 

Based on Table 6, the highest indicator score was found in the Temporal Demand (TD) indicator 

for Coder 1 (500).
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Weight Work Load (WWL) 

Table 7. Weight Work Load (WWL) 

No Respondent  Position / Job Title Weight Work Load (WWL) 

1 R1 Head of Casemix Unit 1390 

2 R2 Inpatient Claim Files PIC Officer 730 

3 R3 Outpatient Claim Files PIC Officer 1214 

4 R4 Coder 1 1396 

5 R5 Coder 2 795 

6 R6 Coder 3 1124 

Based on Table 7, the highest Weighted Workload (WWL) is 1,396, found in Coder 1. 

Average Weight Work Load (WWL) 

Table 8. Average Weight Work Load (WWL) 

No Respondent  Position / Job Title Weight Work Load (WWL)/15 

1 R1 Head of Casemix Unit 92,67 

2 R2 Inpatient Claim Files PIC Officer 48,67 

3 R3 Outpatient Claim Files PIC Officer 80,93 

4 R4 Coder 1 93,07 

5 R5 Coder 2 53 

6 R6 Coder 3 74,93 

Based on Table 8, the highest Average Weighted Workload (WWL) score was 93.07, 

found in Coder 1. 

NASA-TLX Score Interpretation 

Table 9. NASA-TLX Score Interpretation 

No Respondent  Position / Job Title 

Weight Work Load 

(WWL) Category 

1 R1 Head of Casemix Unit 77.67 Very High 

2 R2 Inpatient Claim Files PIC Officer 47.33 Moderately 

High 

3 R3 Outpatient Claim Files PIC 

Officer 

79.00 Very High 

4 R4 Coder 1 81.07 Very High  

5 R5 Coder 2 43.67 High 

6 R6 Coder 3 73.13 High 

Based on Table 9, the interpretation of the NASA-TLX scores includes: Very High (Head 

of Casemix Unit, Outpatient Claim Files PIC Officer, Coder 1), Somewhat High (Inpatient 

Claim Files PIC Officer), and High (Coder 2 and Coder 3). 

NASA-TLX Workload Analysis 

Table 10. NASA-TLX Workload Analysis 

No Indicator Total  Average Persentase (%) 

1 Mental Demand = MD = KM 989 164.83 14.88 

2 Physical Demand = PD = KF 158 26.33 2.38 

3 Temporal Demand = TD = KW 2000 333.33 30.1 

4 Own Performance = P  621 103.50 9.34 

5 Effort = EF = TU 1215 202.50 18.28 

6 Frustration Level = FR = TF 1666 277.67 25.02 

Based on table 10, based on the NASA-TLX Workload Analysis, the highest workload 

percentage was on Temporal Demand (TD) at 30.1%. 
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DISCUSSION 

The interpretation of the NASA-TLX scores includes: Very High (Head of Casemix Unit, 

Outpatient Claim Files PIC Officer, Coder 1), Somewhat High (Inpatient Claim Files PIC 

Officer), and High (Coder 2 and Coder 3). Based on the NASA-TLX Workload Analysis, the 

highest workload percentages were on Temporal Demand (TD) at 30.1% and Frustration Level 

(FR) at 25.02%. 

Efforts to minimize cognitive and psychological pressure include increasing the number 

of staff, as well as arranging appropriate rest breaks and job rotations. Accumulatively, the 

mental workload falls into the high category, indicating that the hospital management needs to 

implement corrective measures, one of which is by adding work shifts for the staff. This step 

is suggested to reduce the task load and minimize the risk of long-term psychological distress 

experienced by these frontline healthcare workers. To minimize the risk of stress and cognitive 

overload, recommended improvement strategies include providing additional facilities such as 

a job rotation policy (rolling job desk) to ensure workload is evenly distributed, as well as 

organizing regular group meals or staff outings to reduce employee stress levels. (24) (25) (26) 

Physical fatigue in specific work units, together with technical barriers associated with the 

Hospital Management Information System (HMIS), remained significant contributors to both 

physical and emotional exhaustion among healthcare personnel. Therefore, hospitals should 

prioritize the evaluation and optimization of system workflows, as well as enhance training 

programs on integrated Electronic Medical Record (EMR) systems to support staff well-being 

and improve work efficiency. To mitigate cognitive fatigue and maintain patient safety, 

hospital management is recommended to implement strategic workforce interventions, 

including the reorganization of work schedules, the recruitment of additional personnel, and 

the provision of adequate rest facilities for healthcare staff. Furthermore, to reduce cognitive 

stress and minimize the risk of occupational fatigue, hospitals should undertake targeted 

improvements, such as providing additional work resources to facilitate manual tasks and 

implementing effective rest-break schedules to sustain staff concentration and 

performance.(27) (28) (29) 

To minimize the risk of staff fatigue and maintain the quality of healthcare services, 

hospital management is encouraged to implement organizational interventions, including work 

schedule reorganization, increasing the number of personnel assigned to night shifts, and 

providing more adequate rest facilities. Given the high level of mental workload among 

healthcare personnel, primarily driven by mental demands, time pressure, and the expectation 

of consistently high performance, additional strategies should be considered to alleviate mental 

strain. These include effective time management, job rotation, the promotion of work–life 

balance, relaxation and mindfulness-based interventions, initiatives to enhance work 

motivation, and strengthening teamwork. Furthermore, equitable distribution of core 

responsibilities, the implementation of staff recognition and reward systems, and continuous 

professional development through ongoing education and training are recommended to 

improve the competency, capability, and resilience of healthcare professionals while reducing 

disparities in workload across units. (30) (31) (32) 

 

CONCLUSION 

The highest mental workload predominantly experienced by workers on the Mental Demand 

(MD) indicator was reported by the head of the casemix unit and Coder 3. For the Physical 

Demand (PD) indicator, it was Coder 3. For the Temporal Demand (TD) indicator, it involved 

the head of the casemix unit, the inpatient claim files PIC officer, the outpatient claim files PIC 

officer, and Coder 3. For the Performance (P) indicator, it was the inpatient claim files PIC 

officer and Coder 2. The interpretation of the NASA-TLX scores includes: Very High (Head 

of Casemix Unit, Outpatient Claim Files PIC Officer, Coder 1), Moderately High (Inpatient 
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Claim Files PIC Officer), and High (Coder 2 and Coder 3). Based on the NASA-TLX Workload 

Analysis, the highest workload percentages were on Temporal Demand (TD) at 30.1% and 

Frustration Level (FR) at 25.02%. 
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