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ABSTRACT 
 

Background: Indonesia has enacted the national trauma guideline since 2017 and Cipto Mangun-
kusumo Hospital (CMH) has applied it since 2019 through the establishment of Cipto Code 
Trauma. This study aimed to describe the compliance, system adherence, performance and 
outcome associated with the Cipto Code Trauma system. 
Subjects and Method: This cross-sectional study was conducted at CMH Emergency Room (ER) 
using direct observations and data from electronic health records (EHRs). Observations were 
performed on 106 trauma cases by convenience sampling to map clinical and non-clinical compo-
nents using a checklist. We compared the implemented ER components against the 2017 national 
trauma guidelines, assessing the system compliance. Total sampling from EHRs was performed on 
4,317 trauma patients to assess performance and outcome of Cipto Code Trauma system. The data 
were analyzed descriptively. 
Results: Observations from 106 trauma cases indicate that the Cipto Code Trauma meets all 
criteria from the national trauma guidelines. Performance indicators from 840 patients were 
achieved, including trauma team activation (87.6%), on-site multidisciplinary consultation 
(87.6%), time to physician assessment within five minutes (84.4%), except for length of stay under 
4 hours (18.5%) and time to operating theatre within two hours (45.5%). Among the 4,317 trauma 
cases, the mortality rate for patients in the resuscitation category was 0.4%, while 39% of these 
patients were discharged directly from the ER. 
Conclusion: The Cipto Code Trauma at CMH has successfully integrated the Indonesian national 
trauma guidelines, meeting all required standards. However, further improvements are needed to 
enhance system adherence and performance. 
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BACKGROUND 

Clinical guidelines for trauma have been 

developed since the era of the United States 

Civil War in the 18th century (Vavilala and 

Stansbury, 2020). After World War II, 

trauma system guidelines were developed 

for emergency rooms within hospitals and 

later expanded to prehospital areas (Choi et 
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al., 2021). Educational programs were also 

created to operate the trauma system, inclu-

ding the Advanced Trauma Life Support 

(ATLS) protocol developed in 1977. These 

trauma systems have been adopted world-

wide and adapted according to various local 

settings (Mabrouk et al., 2024). 

To maximize public health impact, the 

WHO recommended that trauma protocol 

should be integrated into the public health 

system (La Grone et al., 2016; WHO, 2019). 

In Indonesia, the ATLS protocol has been 

used widely since its introduction in 1995. 

However, integration into the hospital and 

prehospital system is still not known. In 

2017, the Indonesian Ministry of Health 

released the national health service guide-

lines for trauma management (Indonesian 

national trauma guidelines) to improve 

clinical management and the trauma system 

(Kemenkes RI, 2017). 

In Indonesia, trauma is still a major 

problem. The prevalence of trauma in 

Indonesia is 8.2%, mostly caused by road 

traffic accidents (47.7%) and falls (40,9%). 

Mortality due to trauma is 6.5%, the 4th 

highest after stroke, tuberculosis, and heart 

disease (Kemenkes RI, 2013). Trauma is also 

accountable for an estimated 1% of major 

disability and 9% of minor to moderate disa-

bility (Kemenkes RI, 2018). 

Initial management of trauma is im-

portant in improving outcomes for trauma, 

especially in major injuries, in which the 

emergency room plays a pivotal role. An 

inclusive trauma system mandates that all 

acute care facilities be ables to provide care 

for trauma patients, with the more severe 

cases managed in a trauma referral center 

(Gauss et al., 2024). Emergency rooms in 

trauma referral centers are required to have 

established protocols to ensure the safety 

and outcomes of patients, especially severe 

and critical trauma patients (Baxter et al., 

2022). 

Cipto Mangunkusumo Hospital initi-

ated Cipto Code Trauma in August 2018 as 

an effort to integrate the national trauma 

guidelines into the emergency room (ER) 

system of CMH. The Cipto Code Trauma 

system has been well established since 2019 

with the enactment of standard operating 

procedures and incorporation within ER 

CMH service guidelines. To our knowledge, 

no study has described the integration of the 

Indonesian national trauma guidelines into 

the emergency room system in Indonesia. 

This study aims to describe the inte-

gration of Indonesian national trauma 

guidelines into the emergency room system 

of ER CMH, by describing the compliance to 

requirements from the Indonesian national 

trauma guideline, system adherence and 

performance of the Cipto Code Trauma 

system, as well as the outcomes.  

 

SUBJECTS AND METHOD 

1. Study Design 

This study was a single-center cross secti-

onal study performed in a tertiary referral 

hospital in Jakarta, Indonesia. This study 

was conducted from December 2023 to 

January 2024. This study uses the Donabe-

dian model to assess the structure, process, 

and outcomes of healthcare. 

2. Population and Sample 

Direct observation was performed on 106 

trauma cases in December 2023 to describe 

the structure and assess compliance with 

requirements from the Indonesian national 

trauma guidelines. Observations were per-

formed  towards clinical management of the 

patients, as well as non-clinical components, 

such as registration, admission, and dis-

charge. Observation was performed during 

work hours by the head nurse, who was 

guided and documented using a checklist of 

required components from the Indonesian 

national trauma guidelines. Convenient 

sampling was performed towards trauma 
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patients in each of the three triage categories 

currently used in CMH, as it may have 

different components. Retrospective data 

from all trauma patients admitted to ER 

CMH (4,317 trauma patients) were also 

retrieved from electronic health records 

(EHR) from January to December 2023. 

Total sampling was performed  to assess the 

process and outcomes. Although Cipto Code 

Trauma was established in 2019, during the 

COVID pandemic in 2020-2022, there were 

many adjustments to the flow of services in 

ER CMH. Therefore, the observation and 

data collection were taken in the year 2023, 

in which the protocols are minimally affec-

ted by COVID. 

3. Study Variables 

The variable to assess structure in this study 

is the system compliance of ER CMH com-

pared to the requirements from the 2017 In-

donesian national trauma guidelines. The 

process variables are key clinical processes 

that describe system performances, which 

consist of trauma team activation, multidis-

ciplinary on-site consultation, time to doctor 

<5’, length of stay < 4 hours, and time to op-

erating theatre < 2 hours. The outcome vari-

ables are discharged home, admitted to 

ward, ICU/HCU, deceased, or leave against 

medical advice. 

4. Operational Definition of Variables 

System compliance is defined by how many 

clinical and non-clinical components from 

national trauma guidelines are applied in ER 

CMH. Trauma team activation is a notifica-

tion for emergency response from the trau-

ma team. Multidisciplinary on-site consulta-

tion is determined by whether the multidis-

ciplinary team is present during trauma 

team activation. Time to doctor is defined as 

how long the patients need to wait before 

being examined by the doctor. Length of stay 

is defined as how long the patient is being 

treated in the ER. Time to operating theatre 

is defined as how long the patient need to 

wait before transferred to operating thea-

trePerformance were assessed only for the 

resuscitation triage category (most severe 

and urgent). Outcomes of trauma patients 

were determined for all trauma patients at 

the end of ER CMH service, whether they 

were admitted, discharged, deceased, or left 

against medical advice. Outcomes were also 

categorized according to the triage category 

to differentiate between different spectrums 

of trauma cases. Payment schemes were also 

noted as a potential factor determining the 

outcome of the service. 

5. Study Instrument 

The observation was systematically conduc-

ted using a comprehensive checklist that 

included all the essential components out-

lined in the Indonesian National Trauma 

Guidelines. Requirements from the 2017 

Indonesian national trauma guidelines are 

extracted and categorized as patient recep-

tion, initial assessment and treatment, defi-

nitive emergency management, and dis-

charge components. Protocols and providers 

are also observed in every component. Other 

variables are measured by the percentage of 

performance achieved. 

6. Data Analysis 

The observation result is presented as a 

swim lane diagram. The system compliance 

is presented in a comparison table. System 

performance and outcomes are presented in 

the frequency table. 

7. Research Ethics  

This study received ethical approval from 

the Ethics Committee of the Faculty of 

Medicine, Universitas Indonesia (FMUI)-

CMH and gained permission from the Re-

search Working Group of CMH. 

 

RESULTS 

Observations were conducted throughout 
December 2023, involving a total of 106 
trauma cases followed from the triage area 
until the patient was discharged from ER 
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CMH. From the observation, the general 
flow process in ER CMH was divided into 
four main steps: patient reception, initial 

assessment and treatment, definitive 
emergency management, and discharge.  

 
 
Figure 1. Process map of ER CMH for trauma patients as of December 2023
 
To classify different categories of trauma, 

CMH used the Cipto Triage Method (CTM) 

(Habib et al., 2020). CTM is a three-tiered 

triage protocol based on clinical severity and 

urgency developed from modification of the 

Australasian Triage Scale (ATS) (Australian 

Government Department of Health and Age-

ing., 2007). CTM triage categories are resus-

citation (most severe or emergent), urgent, 

and non-urgent. Although, the naming sche-

me more closely resembles the Canadian 

Triage Acuity Scale (CTAS) (Emergency 

Health Services Branch Ministry of Health 

and Long-Term Care, 2016). 

Among the trauma patients, there was 

a different flow process for the resuscitation 

category. There was a special protocol for 

trauma team activation that was termed “Ac-

tivation of Code Trauma”. This protocol was 

performed when the triage officer identified 

an acute trauma patient with high severity or 

urgency. Exclusion of activation was for re-

ferred patients with an already allocated 

critical care room in CMH, or non-acute 

multiple injured patients already treated in 

other hospitals. The activation of Code 

Trauma marks the start of the Cipto Code 

Trauma system, which manages patients in 

a multidisciplinary and interdisciplinary 

fashion. For urgent and non-urgent patients, 

the initial assessment and treatment will be 

done by the ER team and consulted to on-

site consultants if surgery or further hospi-

talization was needed. Other non-urgent pa-

tients will be discharged by the EM consult-

ant. As soon as the patient is discharged 

from the ER, the ER team will declare a “de-

activation of Code Trauma” to mark the end 

of the Cipto Code Trauma system in ER 

CMH. 

Requirements from national trauma 

guidelines for trauma services in tertiary 
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hospitals were damage control resuscitation, 

ability to perform emergency bedside sur-

gery, 24-hour operating theatre, provision of 

Ambulance for pre-hospital and inter-

hospital transfer, emergency physician team, 

multidisciplinary consultant team (trauma 

team), and emergency nursing team. Those 

requirements were compared to the observa-

tion result. 

Table 1. Comparison of National Trauma Guidelines Requirement and Practice 
in ER CMH as of December 2023 

Component Sub-
Component 

National Trau-
ma Guidelines 

Cipto 
Mangunkusumo 

Remarks 

Patient Recep-
tion 

Protocol Prehospital Ambu-
lance transfer 

Prehospital Ambu-
lance transfer, Triage 
(Cipto Triage Meth-
od), Trauma Team 
Activation (Cipto 
Code Trauma 

Criteria met, 
with addi-
tional triage 
method and 
trauma team 
activation 

Initial Assess-
ment & Treat-
ment 

Protocol Primary and Sec-
ondary surveys, 
Damage control 
resuscitation 

Primary and Second-
ary surveys, Damage 
control resuscitation 

Criteria met 

Provider Emergency doctor 
on site, Emergency 
nurse team 

Emergency Medical 
Officer (EMO), Emer-
gency Medicine Con-
sultant, Emergency 
nurse team 

Criteria met, 
additional 
emergency 
medicine 
team on site 

Definitive 
Emergency 
Management 

Protocol Multidiscipline on-
site consultation, 
Bedside surgery, 
24/7 emergency 
surgery, Clinical 
guidelines 

Multidisciplinary on-
site consultation 
(Cipto Code Trauma), 
Bedside surgery, 24/7 
for emergency sur-
gery, Clinical guide-
lines 

Criteria met, 
established 
trauma team 
control 

Provider On-site Consultant 
for trauma (Trau-
ma Team), Emer-
gency nurse team 
for trauma 

On-site consultant for 
trauma (Trauma 
Team), Emergency 
nurse team for trauma 

Criteria met 

Discharge Protocol Inter hospital Am-
bulance transfer 

Inter-hospital Ambu-
lance transfer 

Criteria met 

Several key time intervals were also identi-

fied; they are time to doctor less than 5 

minutes, length of stay in ER <4 hours, 

time to operating theatre <2 hours, and 

time to transfer <1 hour for non-surgery 

patients. These key time intervals will be 

used to determine the system’s perfor-

mance. Adherence, performance, and out-

comes data were retrieved from the EHR. 

From January to December 2023, out of 

28,538 admissions, there were 4,317 

(15.1%) trauma patients. Most trauma pa-

tients are triaged as urgent (52.7%), fol-

lowed by non-urgent (27.8%), and resusci-

tation (19.5%). Adherence of protocol data 

able to be retrieved from EHR was trauma 

team activation and multidisciplinary on-

site consultation. System performance data 

available were time to doctor <5 minutes, 
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length of stay <4 hours, and time to operat- ing theatre <2 hours. 

Table 2. Performance of Cipto Code Trauma System in ER CMH from January 
to December 2023 
 Component Frequency  

(n) 
Performed 

(%) 

Key Protocols (Resuscitation triage)   
 Trauma Team Activation (Code Trauma) 736 87.6 
 Multidisciplinary on-site consultation 736 87.6 
Performance (Resuscitation triage   
 Time to doctor <5’ 709 84.4 
 Length of stay <4 hours 155 18.5 
 Time to Operating theatre < 2 hours 61 45.5 

 
Outcomes data were also retrieved from the 
EHR. Overall mortality of trauma patients 
was 17 out of 4,317 patients (0.4 %); all 
came from trauma with resuscitation cate-
gory. The proportion of patients requiring 

critical care was also highest in the resus-
citation category. Among the resuscitation 
category patients, 39% were discharged 
directly from the ER.  

Table 3. Outcomes of emergency trauma services for every triage category in ER 
CMH from January to December 2023 (n=4,317) 

Outcome 

   Triage Category 

Frequency 
(n) 

Resusci-
tation 

(%) 

Frequency 
(n) 

Urgent 
(%) 

Frequ-
ency 
(n) 

Non-
Urgent 

(%) 

Discharged 
home 

328 39.0 1,491 65.5 1,116 93.0 

Admitted to 
ward 

191 22.7 519 22.8 25 2.1 

Admitted to 
ICU/HCU 

209 24.9 87 3.8 2 0.2 

Deceased 17 2.0 0 0.0 0 0.0 
Leave against 
medical advice 

95 11.3 180 7.9 57 4.8 

The general flow process of ER CMH was 

divided into four main processes. This is dif-

ferent from the general flow process in most 

ERs in the world, which usually comprises 

patient reception, emergency medical ser-

vices, and discharge/disposition (Rovati et 

al., 2024). In ER CMH, the emergency med-

ical services are divided into two steps be-

cause the initial assessment and treatment 

were attended by the emergency medicine 

physician, while the definitive emergency 

management were attended by one of the 

on-site consultants (internal medicine, sur-

gery, pediatrics, obstetrics, or forensics con-

sultant) without moving the patient to other 

treatment zone or ward.  

The 2-step emergency medical services 

have some potential flaws; they have a long-

er completion time and may potentially miss 

critical information during the transition, 

especially in patients with critical condi-

tions. Moreover, in patients with time sen-

sitive cases requiring multidisciplinary man-

agement, there should be a protocol to en-

sure the response time of required medical 

services. In trauma cases, this protocol is 

called “trauma team activation” or TTA 

DISCUSSION 
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(Waydhas et al., 2021; Bourgeois et al., 

2024).  

ER CMH established a protocol of 

trauma team activation called “Code Trauma 

activation” for trauma cases with resuscita-

tion triage category. In trauma centers, TTA 

is usually present with different kinds of 

triggers. Most opted for physiologically un-

stable and anatomically severe traumas for 

triggering the TTA (Waydhas et al., 2021). 

ER CMH uses a different trigger, 

which is all trauma patients with the resusci-

tation triage category. As mentioned before, 

the CTM was based on modification from 

ATS. The resuscitation category of CTM is a 

combination of ATS category I (immediately 

life-threatening) and category II (imminent-

ly life-threatening) (Habib et al., 2020; Aus-

tralian Government Department of Health 

and Ageing, 2007). In ER CMH, trauma pa-

tients with imminent life-threatening condi-

tions are translated into patients with rela-

tively stable physiology but showing signs of 

severe injury in any organ or system organs, 

paired with high energy injury mechanism. 

Examples are patients with severe motor ve-

hicle crashes, suffering from head injury alt-

hough the GCS is still >13, or multiple in-

jured patients due to falls from heights, alt-

hough the vital signs are still stable during 

the first triage encounter. This trigger will 

potentially include patients' injuries, which 

will be excluded later from thorough physi-

cal and radiological examinations. This trig-

ger was chosen due to the previous condition 

before the establishment of Code Trauma in 

2018, that the identification and response 

time of multiple injured patients had a long 

response time and often missed some occult 

sign of severe injuries (Mulyana, 2022). 

Cipto Code Trauma incorporates all 

the components required from the national 

trauma guidelines. Trauma team activation 

and multidisciplinary on-site consultation 

were recorded for every trauma case with 

resuscitation category. In this study, activa-

tion of Code Trauma was achieved in 87.6% 

of all traumas in the resuscitation category. 

The remaining were referred patients with 

burn injuries, in which the ambulance only 

docked for several minutes in front of ER 

triage for patient registration. Then, the am-

bulance went directly to the CMH burn unit 

located in a separate building. Several other 

cases were patients with multiple injuries 

referred to from other hospitals but already 

stabilized, and the injuries were already 

identified. Trauma centers with a more spe-

cific trigger for TTA will achieve 100% of 

TTA and on-site consultation (Waydhas et 

al., 2021; Bourgeois et al., 2024). 

During the activation of Code Trauma, 

all the on-site team will manage the patient 

with the main attendant is the emergency 

physician. As soon as the injury problems 

are identified, the main attendant will be 

transferred to one of the surgeons with the 

most severe case. Communication between 

the doctors is maintained by the emergency 

physician. The nurse trauma team is also 

present throughout the process. The radiol-

ogy and laboratory team, pharmacy team, 

ICU, and emergency operating theatre team 

are automatically notified due to the nature 

of the activation using the announcement 

heard within the ER CMH building. All the 

responses from Code Trauma activation 

were achieved through routine simulations 

and regular training of the new team. Re-

sponse of TTA in ER CMH differed from 

other trauma centers, which usually have a 

dedicated smaller team.(Hagebusch et al., 

2022) This is one of the fields of improve-

ment possible for Cipto Code Trauma in the 

future. 

The Indonesian national trauma 

guidelines also recommend performing trau-

ma scoring and applying damage control re-

suscitation strategies, especially for severe 

trauma patients (Kemenkes RI, 2017). In 
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this study, we observed that the Injury Se-

verity Score (ISS) was used in some patients. 

Damage control resuscitation strategies such 

as hemostatic resuscitation with blood pro-

ducts, massive transfusion protocol, admin-

istration of tranexamic acid and damage 

control surgery were present and used. Both 

the trauma scoring and utilization of dam-

age control strategies in ER CMH were not 

well documented in EHR, unlike other 

trauma centers with established trauma reg-

istries (Riberio Juniot et al., 2024). 

The first key interval for performance 

recorded in EHR of CMH is time to doctor 

<5 minutes, which is achieved in 84.4% of 

trauma patients with resuscitation catego-

ries. As this indicator reflects the completion 

of the triage process from patient reception 

to activation of Code Trauma, it needs to be 

improved. From the observation, in several 

patients with severe injuries, all the nurses 

and doctors focus on stabilizing the patients 

first, so the documentation is not recorded 

in real-time. However, further study is need-

ed to confirm the reason and the impact. 

Target length of stay was only achieved 

in 18.5% of trauma patients with the resusci-

tation category. Trauma patients with high 

severity or urgency will need to be admitted 

either to the critical care room or trauma 

ward. In ER CMH, the main problem for the 

length of stay was access block, in which 

there was no bed available for the patients to 

be admitted. Several trauma patients in ER 

CMH requiring emergency surgery need to 

wait before surgery or go back to the resusci-

tation zone after surgery due to lack of ICU 

beds. However, more study is required to 

know the precise number. Access block is 

common in busy hospitals around the world, 

although in trauma centers, there should be 

an allocation of beds for trauma patients and 

a supporting prehospital system to distrib-

ute patients to different hospitals according 

to the severity of the injuries (Møller et al., 

2024). 

Trauma patients requiring emergency 

surgery were taken straight to the operating 

theatre. In ER CMH, the key time interval 

for this is less than 2 hours, from the prepa-

ration until the patient arrives at the operat-

ing theatre. This indicator was achieved in 

45.5% of all emergency operations. Delays to 

surgery in ER CMH were due to waiting for 

available operating theatre, no post-surgery 

critical care bed, and administrative prob-

lems. Strategies for improving hospital flow, 

especially for trauma patients, are needed to 

overcome these problems (Samadbeik et al., 

2024). 

The overall mortality rate of 0.4% is 

comparable to other trauma centers. How-

ever, further study is required to analyze the 

severity level of trauma patients in ER CMH, 

whether it is comparable to other major 

trauma centers (Alharbi et al., 2021; Reitano 

et al., 2022; Plurad et al., 2023). 

Throughout 2023, there were 332 out 

of 4317 (7.7%) trauma patients who left 

against medical advice in ER CMH. These 

trauma patients did not continue definitive 

medical treatment, mostly due to adminis-

trative problems. Trauma patients in Indo-

nesia have several types of available pay-

ment schemes with different procedures and 

coverages. First, for motor vehicle accidents 

on the road, the first payer is “Jasa Raharja” 

insurance and afterward, co-paid by the na-

tional health insurance (Badan Penyeleng-

gara Jaminan Sosial Kesehatan – Social Se-

curity Agency for Health). Second, workers 

who have work-related accidents will be 

covered by the national insurance for work-

ers (Badan Penyelenggara Jaminan Sosial 

Ketenagakerjaan – Social Security Agency 

for Employment). Some local governments 

also have their regional health insurance. All 

the different insurance providers have their 

own procedures, so this is a problem for 
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trauma patients as well as the hospitals to 

fulfill, especially in emergency situations. 

Also, there are patients who are not covered 

by insurance, for example, patients who al-

legedly violated the law. A more coordinated 

payment system and procedures might be 

needed to overcome this problem (Nday-

ishimiye, Tambor and Dubas-Jakóbczyk, 

2023). 

A limitation of this study is performed 

in a single-center tertiary hospital, so the 

description of integrating Indonesian na-

tional trauma guidelines might not be suita-

ble for all hospitals in Indonesia. Further 

studies are needed to assess the integration 

of Indonesian national trauma guidelines in 

different types of hospitals and how to im-

plement them in a practical way. A medium-

to-long-term study is also needed to assess 

the outcome of trauma patients within the 

currently established trauma system in ER 

CMH. 

In conclusion, the integration of Indo-

nesian national trauma guidelines into the 

ER system in CMH is already achieved, with 

all requirements met. CMH has an estab-

lished triage system (Cipto Triage Method) 

and trauma system (Cipto Code Trauma). 

There is a trauma team activation for resus-

citation triage that is termed “Activation of 

Code Trauma” as an initiation of Cipto Code 

Trauma protocol in ER CMH. While the sys-

tem has already been established, the com-

pliance and performance still need im-

provement, notably the length of stay in the 

ER and the time to operating theatre. Provi-

sion of dedicated trauma wards, critical care 

rooms, and emergency operating theatre are 

needed to improve the flow of trauma pa-

tients. Mortality outcomes are comparable 

to other trauma centers, although further 

elaboration is required. A large proportion 

of patients in the resuscitation category who 

were directly discharged from the ER merit a 

re-exploration of the TTA criteria used in the 

ER CMH. A more coordinated payment sys-

tem is also needed to prevent trauma pa-

tients from leaving against medical advice. 
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