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Abstract 

Patient safety is a priority in health services. One of the efforts to improve patient safety is through 
the Patient Safety Incident (PSI) reporting system and analysis and solutions to these incidents. 
This research analyzes patient safety incidents at Cipto Mangunkusumo Hospital (CMH) from 
January 2022 to June 2024. Run charts were chosen to analyze the diversity of PSI data by 
looking at trends and patterns over time and variations in the data to identify common or specific 
causes and as a learning experience for other hospitals. This research is a descriptive research that 
analyzes PSI at Cipto Mangunkusumo Hospital. The results of the analysis show a significant 
increase in PSI reports at RSCM, which indicates an increase in awareness and safety culture 
among health workers. Although there are variations in the types of incidents, the PSI reporting 
system is generally stable. Further analysis using a run chart shows no significant pattern in the 
increase or decrease in incidents. The results of this research have implications by showing the 
importance of maintaining and improving the reporting culture and conducting regular data 

analysis for continuous improvement. 
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INTRODUCTION 

Patient safety is a global priority in healthcare in both developed and developing 

countries. According the World Health Organization (WHO), more than 3 million deaths 

each year result from unsafe healthcare, more than 50% of which are preventable, such as 

due to medication errors, procedural errors, healthcare to -associated infections, diagnostic 

errors, or patient falls during healthcare treatment. This makes morbidity and mortality 

from unsafe healthcare the twentieth most common harm in the world (WHO, 2020). 

 Most of these incidents are not caused intentionally by one or a group of healthcare 

workers but rather by system or process failures that cause the healthcare worker to make 

a mistake. Poorly designed systems can cause such errors, and the natural condition of 

humans working in health services is very natural to be able to experience stress in a 

complex environment. Therefore, understanding the causes of incidents in medical 

services in health services requires a systems-based approach rather than blaming one or a 

group of health workers (WHO, 2020). 

The modern patient safety movement began in recent years. This movement gave 

birth to a patient safety system that encourages reducing the risk of death or injury to 

patients caused by health care (WHO, 2020). The system consists of reporting, data 

collection, analysis, and finding solutions so that health services can learn and improve for 

quality improvement and patient safety (Ontario, 2017) ; (Kang et al., 2021). 
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In Indonesia, the patient safety system has been in operation since 2006. This system 

encourages hospitals to report all incidents that cause injury or do not cause injury. For 

reporting known as Patient Safety Incident reporting (PSI) which is regulated in 

Indonesian Ministry of Health Regulation Number 11 of 2017 concerning Patient Safety, 

reporting includes incidents that are included in the prevention area or have not yet 

reached the patient, namely Kondisi Potensial Cedera (KPC) or Potential Injury Conditions 

which refer to conditions that have the potential to cause injury but have not yet occurred 

and Kejadan Nyaris Cedera (KNC) or Near Miss Events which are incidents that have not 

yet reached the patient (Hidayat et al., 2022). Meanwhile, incidents that have reached the 

patient are Kejadian Tidak Cedera (KTC) or Non Injury Events which are incidents exposed 

to the patient but do not cause injury, and Kejadian Tidak Cedera (KTD) or Adverse Events, 

which are incidents exposed to the patient and cause injury to the patient (Sakit, 2015).  

In 2022, there was a change in the definition of the KPC incident type to KPCS 

which is regulated in the Decree of the Indonesian Ministry of Health NUMBER 

HK.01.07/MENKES/1128/2022 concerning Hospital Accreditation Standards 

(SNARS), namely Potentially Significant Injury Conditions (KPCS), which is a condition 

(other than the disease process or the patient's own condition) that has the potential to 

cause sentinel events. A sentinel event is an event that causes death or permanent injury 

to a patient that is not related to the disease. The next step after reporting, namely PSI, is 

analyzed to become a lesson in improvement efforts (Hidayat et al., 2022). 

Previous research also describes the application of learning, transparency, and 

improvement from human error in healthcare, which is still relatively narrow, so a system 

of learning from error across healthcare organizations still needs to be established. To 

achieve high reliability in patient safety learning, incident data analysis is one of the key 

steps in improving patient safety (Carmack et al., 2024). The implementation of the PSI 

reporting system in Indonesia has also not been fully successful, and a lack of 

understanding, knowledge, and infrastructure are obstacles to incident reporting 

(Dhamanti et al., 2019). Researchers also have not found much literature related to the 

analysis of patient safety incidents in Indonesia that can be used as lessons learned. 

Cipto Mangunkusumo Hospital (RSCM, Rumah Sakit Cipto Mangunkusumo), as one 

of the national referral hospitals, has a high commitment to patient safety. In order to 

achieve this goal, an effective system is needed to monitor and analyze events that can 

endanger patients. Run charts were chosen because they are easy to create and interpret, 

can provide a clear visual picture of changes in data over time, and help identify patterns 

and trends so that they can help to identify the presence of common causes or special 

causes (Perla et al., 2011).  

The purpose of this research is to apply a run chart to identify patterns and trends in 

Patient Safety Incidents in RSCM, to detect any significant changes in PSI over time, and 

as a basis for conducting further analysis and taking corrective action. Thus, the results of 

this research are expected to contribute to efforts to improve patient safety in RSCM and 

can be a learning material for other hospitals. 
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METHOD 

This research design uses a descriptive research design with a quantitative approach 

to see the diversity of PSI data in RSCM. This research uses secondary analysis, namely 

PSI data recorded in the RSCM IKP data from January 2022 to June 2024. Then, the data 

is divided according to the type of incident. In accordance with the standards issued by the 

government, all incidents, both before reaching the patient (KPC and KNC) and already 

reaching the patient (KTC and KTD), are reported and analyzed. The data was then 

divided into two periods, Period 1 (January 2022 - March 2023) and Period 2 (April 2023 

- June 2024) for comparison. Univariate analysis was used to describe the number of PSI 

in RSCM, and bivariate analysis to explain the characteristics of the variables studied 

based on time, namely in the form of a run chart to describe variations, trends, and patterns 

in the number of PSI in RSCM. Data processing used Minitab software.  

The next step is testing in accordance with the theory (Carey & Lloyd, 1995), 

namely: 

1. Test 1 looks at the Number of Runs, which is one or more data points that are on the 

same side of the median line (excluding points that are exactly on the median line). To 

determine this test, the provisions developed by Swed and Eisenhart in 1943 are used 

to determine the minimum and maximum number of runs required for each data point 

aimed at seeing random variation in the process, which can be seen in Swed and 

Eisenhart's Table (table 1). If the number of runs is lower than the lower limit or higher 

than the highest limit, then there can be a special cause in the data. (Perla et al., 2011) 

2. Test 2, looking at Process Shift, Process to assess the number of data points in 1 run; if 

the number of observation points is < 20 points, then 7 or more data points in one run 

indicate systematic variation for which there is a special cause. If the number of 

observation points is ≥ 20 points, then eight or more data points in one run indicate 

systematic variation for which there is a special cause. 

3. Test 3 looks at the Trend, that is, by assessing the increase or decrease of consecutive 

data series; the normal standard of consecutive data points is shown in Table 2 

4. Test 4, looking at Zigzag patterns, assesses whether there is a sawing pattern, i.e., 14 or 

more data points that form a "zigzag" pattern (up and down) in sequence; then, the data 

will be referred to as systematic variation data.  

If one of the test conditions is met, then there is systematic variation with a special 

cause. However, if all test conditions are not met, then the data is a random variation with 

a common cause (Anhøj & Olesen, 2014). 

Table 1. Swed and Eisenhart Table 

Number of 

Observation 

Points 

Normal 

Boundary 

Number of 

Runs 

Number of 

Observation 

Points 

Normal 

Boundary 

Number of 

Runs 

Number of 

Observation 

Points 

Normal 

Boundary 

Number of 

Runs 

15 4 -12 24 8 - 17 33 11 - 22 

16 5 - 12 25 9 - 17 34 11 - 23 

17 5 - 13 26 9 - 18 35 13 - 23 

18 6 - 13 27 9 - 19 36 13 - 24 

19 6 - 14 28 10 -19 37 13 - 25 
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Number of 

Observation 

Points 

Normal 

Boundary 

Number of 

Runs 

Number of 

Observation 

Points 

Normal 

Boundary 

Number of 

Runs 

Number of 

Observation 

Points 

Normal 

Boundary 

Number of 

Runs 

20 6 - 15 29 10 - 20 38 14 - 25 

21 7 - 15 30 11 - 20 39 14 - 24 

22 7 - 16 31 11 - 21 40 15 - 26 

23 8 - 16 32 11 - 22   

Table 2. Standard normalized number of consecutive data points 

Number of data points in the graph 
Standard normal number of consecutive data 

points 

5 - 8 ≤ 5 

9 - 20 ≤ 6 

21 - 100 ≤ 7 

 

RESULT AND DISCUSSION 

Based on the data recorded in PSI RSCM for the period January 2022 - June 2024, 

the total incidents in that period were 37,272 cases. The total incidents in period 1 were 

16,990 cases and the total incidents in period 2 were 20,282 cases.  

Based on table 3, in general, the average incidents in period 1 are higher than period 

2 for all types of incidents (KPC, KNC, KTC, and KTD). This indicates a potential 

decrease in the overall number of incidents over time. The higher standard deviations in 

period 2 for KPC, KNC, and KTC indicate that the data in period 2 is more variable than 

in period 1. The range of counts for KPC, KNC, and KTC in period 2 is longer than in 

period 1.  

Based on the median value of KPC in period 1, it is higher than in period 2. The 

median value of KNC in period 1 is lower than in period 2. The median value of KTC and 

KTD in period 1 is also higher than in period 2.  

Table 3. Types of Patient Safety Incidents January 2022 - June 2024. 

Exposur

e to 

patients 

Incident 

Type 

Period 1 (January 2022 - March 2023) Period 2 (April 2023 - June 2024) 

Mean 
media

n 

Standard 

deviatio

n 

mi

n 
max Mean 

media

n 

Standard 

deviatio

n 

Min 
Ma

x 

Before 
reaching 

the 

patient 

A KPC 54.6 50 20.8 30 96 42.4 38 30.11 14 137 

B 
KN
C 

1032.
4 

969 158.8 836 
131

4 
1275.

7 
1217 171.9 

103
4 

160
9 

Has 

reached 
the 

patient 

C KTC 20.9 18 9.0 9 42 17.6 16 10.93 6 48 

D KTD 24.7 24 10.3 12 49 16.5 17 4.78 9 23 

Run charts were chosen to analyze the data by looking at trends and patterns over 

time and variations in the data to identify any common or special causes. To look at 

variations in the data, four tests were performed on all incident types in 2 different periods. 

i.e., Test 1 looks at the Number of Runs, Test 2 looks at Process Shift, Test 3 looks at the 

Trend, and Test 4 looks at the Zigzag pattern. If one of the test conditions is met, then 

there is systematic variation with a specific cause. However, if all the test conditions are 

not met, then the data is a random variation with a common cause. 
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Figure 1. Incidence of KPC in RSCM 

Period 1 

Figure 2. Incidence of KPC in RSCM 

Period 2 

The pattern and variation of KPC in period 1, Test 1 shows that the observation 

points total 15 points, then the normal boundary conditions are the lower limit of 4 and 

the upper limit of 12. Based on the graph, the number of runs is 5, so in test 1 data, there 

is a random variation with common causes. Test 2, the number of points in 1 run is not 

more than 7, so it can be said to be a random variation with common causes. Test 3: There 

is no increasing or decreasing Trend, so it can be said that the data varies randomly, which 

has a common cause. Test 4, there is no zigzag pattern ≥ 14. Then, the pattern and Trend 

of KPC in period 1 can be said to have random variations with common causes. 

Patterns and variations of KPC in period 2, Test 1, the number of runs is 4, so in 

Test 1 data, there is random variation with common causes. Test 2, the number of points 

in 1 run is not more than 7, so it can be said to be a random variation with common causes. 

Test 3: There is no increasing or decreasing Trend, so it can be said that the data varies 

randomly, which has a common cause. Test 4, there is no zigzag pattern ≥ 14. Then, the 

pattern and Trend of KPC in period 2 can be said to have random variation with common 

causes. 

  
Figure 3. Incidence of KNC in RSCM 

Period 1 

Figure 4. Incidence of KNC in RSCM 

Period 2 

Patterns and variations of KNC in period 1, Test 1, based on the graph, the number 

of runs is 5, so in test 1 data, there is a random variation with common causes. Test 2, the 

number of points in 1 run is not more than 7, so it can be said to be a random variation 

with common causes. Test 3: There is no increasing or decreasing Trend, so it can be said 

that the data varies randomly, which has a common cause. Test 4, there is no zigzag 

pattern ≥ 14. Then, the pattern and Trend of KNC in period 1 can be said to have random 

variations with common causes. 
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Patterns and variations of KNC in period 2, Test 1, the number of runs is 5, so there 

is random variation with common causes. Test 2, the number of points in 1 run is not more 

than 7, then it can be said to be a random variation with a common cause. Test 3: There 

is no increasing or decreasing Trend, so it can be said that the data varies randomly, which 

has a common cause. Test 4, there is no zigzag pattern ≥ 14. Then, the pattern and Trend 

of KNC in period 2 can be said to have random variation with common causes. 

  

Figure 5. Incidence of KTC in RSCM 

Period 1 

Figure 6. Incidence of KTC in RSCM 

Period 2 

Patterns and variations of KTC in period 1, Test 1, based on the graph, the number 

of runs is 6, so in test 1, the data has a random variation with common causes. Test 2, the 

number of points in 1 run is not more than 7, so it can be said to be a random variation 

with common causes. Test 3: There is no increasing or decreasing Trend, so it can be said 

that the data varies randomly, which has a common cause. Test 4, there is no zigzag 

pattern ≥ 14. Then, the pattern and Trend of KTC in period 1 can be said to have random 

variation with common cause. 

The pattern and variation of KTC in period 2, Test 1, the number of runs is 6, so 

there is a random variation with common causes. Test 2, the number of points in 1 run is 

not more than 7, then it can be said to be a random variation with a common cause. Test 

3, there is no increasing or decreasing Trend, so it can be said that the data varies 

randomly, which is a common cause. Test 4, there is no zigzag pattern ≥ 14. Then, the 

pattern and Trend of KTC in period 2 can be said to have random variation with common 

cause. 

  
Figure 7. Incidence of KTD in RSCM 

Period 1 

Figure 8. Incidence of KTD in RSCM 

Period 2 
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Pattern and variation of KTD in period 1, Test 1, based on the graph, the number of 

runs is 7, so in test 1, the data has a random variation with common causes. Test 2, the 

number of points in 1 run is not more than 7, so it can be said to be a random variation 

with common causes. Test 3: There is no increasing or decreasing Trend, so it can be said 

that the data varies randomly, which has a common cause. Test 4, there is no zigzag 

pattern ≥ 14. Then, the pattern and Trend of KTD in period 1 can be said to have random 

variation with common causes. 

Pattern and variation of KTD in period 2, Test 1, the number of runs is 6, so there is 

random variation with common causes. Test 2, the number of points in 1 run is not more 

than 7, then it can be said to be a random variation with a common cause. Test 3, there is 

no increasing or decreasing Trend, so it can be said that the data varies randomly, which 

is a common cause. Test 4, there is no zigzag pattern ≥ 14. Then, the pattern and Trend of 

KTD in period 2 can be said to have random variation with common causes. 

The four tests that have been conducted, namely the run test, shift test, trend test, 

and zigzag test, consistently show the same results for all event types and periods. This 

indicates that: 

a. The number of runs obtained is within the expected range for randomly varying data. 

b. The maximum run length does not exceed the specified limit, indicating the absence of 

a significant flocking pattern. 

c. There was no clear increasing or decreasing Trend, either linearly or non-linearly. 

d. There is no noticeable zigzag pattern, indicating no sudden change in direction. 

PSI reporting is one of the systems created to reduce the risk of adverse events in 

health services (WHO, 2020). PSI is expected to be a learning system from every event 

that causes injury or is preventable. In addition to reporting, the patient safety learning 

system refers to the analysis of incidents and the potential benefits of using the system. 

Monitoring patterns and trends in PSI can be an indicator of patient safety improvement, 

learning, and preventing adverse events from happening again (Ontario, 2017).  

Based on the total incidents from period 1 to period 2 indicate an increasing trend in 

the incidence of incidents in RSCM. An increase in the number of incidents does not 

necessarily mean a decrease in service quality. An increase in incident reporting can also 

contribute to an increase in the number of recorded incidents. A research in a government 

hospital in Malaysia found 9,431 reports, or an average of 786 reports per month, in 2019 

(Khalid et al., 2022). In Indonesia, the number of PSI reports in 2019 was 7,465 reports, 

or 622 reports per month (Kustini, 2024). This shows the high number of PSI reported at 

RSCM. An increase in the volume of PSI reporting is positively correlated with safety 

culture; a high level of reporting is associated with a more positive safety culture, meaning 

that the higher volume of reporting indicates that staff are increasingly aware of the 

importance of reporting patient safety incidents (Hutchinson et al., 2019). 

The large number of incident reports that have not reached the patient (KPC and 

KNC) may also indicate that staff are increasingly aware and proactive in reporting 

potential patient safety threats in the prevention area. This is a positive development, as it 

indicates an improved patient safety culture in the hospital (Feng et al., 2022) ; (Shin & 

Won, 2021). 
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Based on Table 3, in the KPC incident, there was a decrease in the median value in 

period 2 compared to period 1; RSCM followed the change in the definition of KPC at the 

beginning of 2023. This shows that the decrease does not fully reflect the actual decrease 

in incidence but can be caused by changes in the way of reporting, in this case, a change 

in the definition of KPC, so that there are some KPC incidents that are not included in the 

new criteria.  

For incidents that have already reached the patient, namely KTC and KTD, these 

incidents are reported after the harm has reached the patient, either without injury or 

causing injury or death. Based on Table 3, there is a decrease in the median value in period 

2. This decrease may indicate an improvement in patient safety aspects related to KTC 

and KTD, but it may also indicate that staff are not reporting. Monitoring incidents that 

have reached the patient (KTC and KTD) is important because of their impact on patients. 

It can also provide learning about the quality of care and opportunities for improvement 

(Isaksson et al., 2022). A reduction in adverse events can translate into staff efforts to 

reduce deaths, unintended complications, and also higher medical costs attributable to 

health care (Lin & Fang, 2021). However, previous studies have also shown that staff roles 

influence reporting, with staff being aware of incidents but not reporting them. Meanwhile, 

hospitals are encouraged to create an environment and culture that supports safety 

priorities (Dhamanti, 2015).  

Based on the run chart analysis that has been carried out on the patterns and variations of 

KPC, KNC, KTC, and KTD in periods 1 and 2, it can be seen that there are no significant 

patterns found in all types of events (KPC, KNC, KTC, and KTD) in both period 1 and 

period 2. The variations that occur tend to be random and are caused by common factors 

inherent in the system or process being observed. 

The process that generates KPC, KNC, KTC, and KTD data tends to be stable and 

under control. The variations that occur are a normal part of the process. There is no 

indication of any special or root factor that causes a significant increase or decrease in 

these events. This gives the impression that the prevention efforts made so far seem to be 

effective in maintaining process stability, but this needs to be explored further. From 

several studies, the increase and decrease in incident reporting are influenced by several 

factors; an increase in incident reporting can be due to motivation or encouragement from 

the hospital to report, or an increase in incidents, a decrease in the number of reports can 

be due to improvements or reluctant staff to report, a non-punitive system, maintaining 

confidentiality, timeliness of reporting, awareness and understanding of staff about the 

reporting system can affect the number of incident reports (Dhamanti, 2015) ; (Puthumana 

et al., 2021). 

Run charts are easy to use to quickly identify patterns and trends, especially for 

continuous data. However, it is less effective for highly variable data. A previous research 

related to trend analysis of PSI in Korea from 2017 - 2019 with 16,215 cases to analyze 

using multi-nominal logistic regression, variables used such as patient age, incident 

reporter, hospital size, PSI location, PSI type, and medical department and also factors 

that may trigger sentinel events (Shin & Won, 2021). These two methods can complement 

each other. For example, run charts can be used to identify initial patterns in the data and 

https://ajhsjournal.ph/index.php/gp


 

https://ajhsjournal.ph/index.php/gp             149 

regression analysis can be used to build a more formal model to confirm those patterns 

and make predictions. 

 

CONCLUSION 

The conclusion of this research based on data analysis of patient safety incidents 

(PSI) reported at the RSCM from January 2022 to June 2024 shows a significant increase 

in PSI reporting, which reflects an increase in awareness and safety culture among health 

workers. The redefinition of KPC in early 2023 affected the number of recorded incidents, 

requiring careful interpretation. No consistent pattern was observed in KPC, KNC, KTC, 

and KTD incidents in both periods, with variations likely influenced by many factors. The 

stability of PSI data, as shown in the run chart analysis, indicates that existing preventive 

measures have been effective. Future research should apply advanced statistical methods, 

such as logistic regression, to identify key risk factors and predict trends in incidence, thus 

contributing to the continuous improvement of patient safety. These findings highlight the 

importance of data-driven decision making in improving service quality, emphasizing the 

need for continuous monitoring and targeted interventions at the RSCM. 
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