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ABSTRACT  

Background: The intensive care unit (ICU) is a vital unit in hospitals that treats critical 

patients with physiological instability or organ failure. 

Objective: The general objective of this study is to determine the relationship between 

patient characteristics and ICU mortality, with the specific objective of analyzing the 

number of patients who died, characteristics (gender, age, type of disease, type of 

microorganism, route of admission, antibiotic use, tracheostomy time, and SOFA score), 

Methods: This study used a cross-sectional descriptive analytical design, Inclusion 

criteria were medical records of patients aged >18 years in the ICU ward. 

Result: Patient characteristics showed that most patients were admitted to the ICU via 

referral from other hospitals (132 patients). Fluoroquinolone antibiotics were the most 

frequently used (118 patients, 10.83%). 140 deceased patients had a sequential organ 

failure assessment (SOFA) score range of 10-11, with no significant difference (P 0.35). 

The highest mortality was observed in patients >65 years old (31.43%) and males 

(57.14%), often associated with respiratory diseases. Most deceased patients had a length 

of stay of 1-3 days (68.57%) and did not use ventilators (97.14%). Non-surgical patients 

had the highest mortality, with septic shock, acute myocardial infarct, and chronic heart 

failure as the primary diagnoses. 

Conclusion: Mortality of ICU patient in this research has a multifactorial cause 

consisting of admission route, microorganism type, tracheostomy timing and antibiotic 

usage. 
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 INTRODUCTION 

The intensive care unit (ICU) is a 

separate unit within a hospital with 

specialized staff and equipment. The 

ICU aims to observe, treat, and provide 

therapy for patients with acute illnesses, 

injuries, or other potentially life-

threatening complications.1,2 Patients 

admitted to the ICU are critically ill 

patients with organ system instability or 

failure who require, such as ventilators, 

multi-complex infusions, monitoring, 

and vasoactive medications.2,3,4 

 

Mortality is one indicator of quality in 

healthcare services. The World Health 

Organization (WHO) stated that there 

were 850 deaths per 100,000 population 

that occurred in 2005-2010. In 2005 in 

England and Wales, approximately 73% 

of total deaths occurred in hospitals. 

When there is a high mortality rate in 

hospitals, it can be used as a predictor of 

poor service quality, which is in line with 

the results of Hayward's 2014 study 

which found that optimal care with the 

correct process starting from the 

availability of guidelines and service 

standards, appropriate implementation, 

and monitoring and evaluation can 

prevent deaths by 22.7%.5 in Kariadi 

Hospital Semarang there were reported 

86.8% of mortality from ICU Patient. 

ICU services compared to other inpatient 

services are specific, maintaining and 

supporting the safety of lives threatened 

by death. Based on preliminary studies 

conducted, the number of ICU visits 

each year is increasing, but detailed 

reports on the state of mortality and 

length of stay at the ICU are not yet 

available. In the ICU of Adam Malik 

Hospital, Medan, there is a sparse study 

that analyses mortality and the patient 

characteristics in Adam Malik Hospital, 

Medan. Therefore, this simple study was 

designed to analyze patient mortality in 

the ICU.6,7,8 

METHOD 

This research is a cross-sectional 

analytical descriptive study, describing 

the characteristics of patients in the ICU 

of Adam Malik Hospital, Medan. The 

data was collected from the medical 

records of Adam Malik Hospital, Medan, 

from 2022 to 2024. The study design 

used was cross-sectional, with data 

collection conducted simultaneously, 

and data were collected using secondary 

data, namely, patients treated in the ICU. 

 

This study was conducted by collecting 

secondary data in the form of medical 

records of patients treated at the ICU of 

Adam Malik Hospital, Medan. And were 

collected with total sampling 

 

The research was conducted after 

obtaining approval from the Universitas 

Sumatera Utara Health Ethics 

Commission, the ethics commission of 

Adam Malik Hospital, Medan, and 

permission from the medical committee 

of Adam Malik Hospital, Medan, to 

continue. After the data were collected, 

analysis using the independent t-test and 

chi-square was conducted. 

 

RESULTS 

The study examined patient medical 

records from 2022 to 2024, with samples 

meeting the inclusion and exclusion 

criteria. A total of 390 samples were 

obtained. In the analysis based on gender 

based mortality, it was found that 155 

(72.8%) male patients died and 106 

(56.6%) female patients died. Using chi-

square analysis, a p-value of 0.032 was 

obtained, indicating that there were 

significant differences in the proportion 

of deaths between gender groups.  

 

In the age group analysis, the highest 

mortality rate was found in the 51-60 age 

group with a total of 91 (62.7%), and the 

lowest number of deaths was found in 
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 the 18-30 and >70 age groups with the 

same number, namely 25 (76.4%). The 

results of the chi-square analysis 

obtained a p-value of 0.09, indicating 

that there was no difference in the 

proportion of deaths between age 

groups.  

 

Assessing the diseases that aggravate the 

patient's illness, in this study, the largest 

number was lung disease, with a total of 

242, with a mortality rate of 162, while 

the smallest type was neuromuscular 

disease, with a total of 10, with a 

mortality rate of 6. (Table 3) 

 

Assesses the types of germs found in 

ICU patients. The germ with the highest 

mortality rate was Klebsiella 

pneumoniae, with 110 deaths (28.8%), 

and the type of germ causing the least 

mortality was 8 deaths (2.0%). The chi-

square analysis yielded a p-value of 0.87, 

indicating no significant comparison. 

(Table 4) 

 

Table 5 explains the ICU patient 

admission pathways and patient 

mortality. The number of deaths of 

patients referred from outside hospitals 

was 109 (27.9%). The number of deaths 

of patients from the treatment room was 

72 (18.4%). The number of deaths from 

the operating room was 80 (20%). 

 

In the antibiotic group, fluoroquinolone 

antibiotics had the highest mortality rate, 

while carbapenem antibiotics had the 

lowest, with the chi-square analysis 

yielding a p-value of 0.07, indicating no 

significant difference. (Table 6) 

 
 

In the analysis of tracheostomy 

procedures performed on ICU patients, 

the highest mortality rate was found in 

the group that did not undergo 

tracheostomy, with a total of 167 

(42.8%), and in the group that underwent 

tracheostomy, the mortality rate was 94 

(24.1%). The chi-square analysis value 

obtained a p-value of 0.001, which 

indicates that there is a significant 

difference. (Table 7) 

 

Table 8 explains mortality with 

tracheostomy time, which is divided into 

2 groups, namely <7 days and > 7 days. 

It was found that 27 patients died in <7 

days, and 100 patients moved rooms in 

the <7 days group. In the >7 days group, 

241 patients died, while 22 patients 

moved rooms, with an analysis value of 

0.001; a significant difference was 

found. 

 

Table 9 explains the analysis of 

sequential organ failure assessment 

(SOFA) scores with patient mortality. In 

this table, the SOFA Scores were 

categorized by percentage, which their 

score would cause mortality percentage. 

The number of patients who died was 

found with a SOFA score range of 10-11, 

with a mortality rate of 140 patients. This 

data was then analyzed using chi-square 

and obtained a p-value of 0.35, which 

indicates that there was no significant 

difference. 

 

 

Table 1. Analysis of gender with patient mortality 
Gender Man Woman p-value 

Die 155(39.7%) 106(27%) 
0.058* 

Moving rooms 63(27.2%) 71(18%) 
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 Table 2. Analysis of age with patient mortality 
Age Die Moving rooms p-value 

18-30 years old 2(0.5%) 6(1.5%) 

0.16* 

31-40 years 7(2.1%) 7(1.8%) 

41-50 years 24(6.2%) 15(3.8%) 

51-60 years 91(23.2%) 54(13.8%) 

61-70 years 97(24.9%) 35(9.0%) 

>70 years 39(10%) 12(3.1%) 

 

Table 3. Analysis of disease types with patient mortality 
Types of disease Die Moving rooms p-value 

  Lung disease 162(41.5%) 80(20.5%) 0.001 

  Kidney disease 122(31.3%) 64(16.1%) 0.001 

  Post surgery 41(10.5%) 121(31.0%) 0.001 

  Cerebrovascular 103(26.4%) 45(11.5%) 0.001 

 

Table 4. Analysis of germ types with patient mortality 
Types of germs Die Moving rooms p-value 

Klebsiella pneumoniae 110(28.8%) 46(11.7%) 

0.87 

Staphylococcus aureus 50(12.8%) 34(8.7%) 

Escherichia coli 31(7.9%) 15(3.8%) 

Streptococcus pneumoniae 22(5.6%) 10(2.5%) 

Pseudomonas aeruginosa 18(4.6%) 9(2.3%) 

Enterococcus faecalis 12(3.0%) 7(1.7%) 

Acinetobacter baumannii 8(2.0%) 4(1.0%) 

Staphylococcus epidermidis 10(2.5%) 4(1.0%) 

 

Table 5. Analysis of admission routes with patient mortality 
Entry path Die Moving rooms p-value 

External hospital referral 109(27.9%) 23(5.8%)  

Treatment room 72(18.4%) 20(5.1%) 0.15* 

Operating room 80 (20%) 86(22.0%)  

 

Table 6. Analysis of antibiotic use with patient mortality 
Types of germs Die Moving rooms p-value 

Cephalosporins 55(14%) 21(5.4%) 

0.07* 

Beta lactam 47(12.2%) 15(3.8%) 

Aminoglycosides 39(10) 29(7.4%) 

Carbapenem 13(3.3%) 10(2.5%) 

Fluoroquinolones 74(19%) 44(11.3%) 

Combination Antibiotics 33(8.3%) 10(2.5%) 

 

Table 7. Analysis of tracheostomy with patient mortality 
Tracheostomy Die Moving rooms p-value 

Yes 94(24.1%) 104(26.7%) 
0.001* 

No 167(42.8%) 25(6.4%) 
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 Table 8. Analysis of tracheostomy time with patient mortality 
Tracheostomy time Die Moving rooms p-value Correlation 

<7 27 (6%) 100(25%) 
0.001* -0.899** 

>7 241(61%) 22(5%) 

 

Table 9. Analysis of the SOFA score with patient mortality 
SOFA Score Die Moving rooms p-value Correlation 

7-9 43(11%) 15(3.8%) 

0.35* 0.91** 
10-11 140(35.9%) 65(16.7%) 

12-14 73(18.7%) 46(11.8%) 

>14 5(1.3%) 3(0.8%) 

 

DISCUSSION 

Patient mortality is one indicator of the 

quality of nursing care in the ICU ward. 

In 2016, Vincent conducted research in 

the United States and found that one in 

five patients died in the ICU, and 

500,000 deaths occur annually. In 

Indonesia, the mortality rate in the ICU 

reaches 27.6%. Causes of death in ICU 

patients include septic shock, chronic 

heart failure, and myocardial infarction. 

 

In this study, the age range with the 

highest mortality was ICU patients with 

an age range of 51-60 years. In previous 

studies, the median age of subjects was 

45 (18-86). This was found to be younger 

in patients in Taiwan, with a median age 

of 70 (54-79), and in studies in the 

United States, it was found with a mean 

of 58.3±17.9 years. The difference in age 

values in each study. As a developing 

country, Indonesia has a younger life 

expectancy.9 

 

This study found the highest mortality 

rate in patients who did not undergo 

tracheostomy. Several reasons why 

patients who underwent tracheostomy 

intervention had a length of stay include: 

Adam Malik Hospital, Medan, is a type 

A hospital and a referral center for 

patients from North Sumatra and Aceh, 

so most of our patients are critical and 

terminal patients. In some cases, the 

higher length of stay at the ICU in 

tracheostomy patients has positive 

aspects, such as stricter 24-hour 

monitoring at the ICU and better 

maintenance of tracheostomy tube 

cleanliness.10 

 

In this study, patients who underwent 

tracheostomy earlier were found to have 

a higher survival rate than patients who 

underwent tracheostomy later. This 

finding was also found in a study 

conducted at Cipto Mangunkusumo 

Hospital (RSCM), where patients with 

earlier tracheostomy had a lower 

mortality rate than those with later 

tracheostomy, although this study did 

not find statistical significance. 

 

In this study, mortality based on the 

patient's admission ward was based on 

patients referred from outside hospitals. 

This is supported by the relatively high 

SOFA score in patients referred from 

outside hospitals. Many studies have 

shown significant differences in 

mortality rates. One study found that the 

mortality rate of referred patients 

reached 41%, significantly higher than 

that of patients from internal emergency 

departments, which was 32%. Another 

study in developed countries, with a 

more organized referral system, showed 

that referred patients had a two-fold 

higher risk of death. A high SOFA score 

in referred patients is the strongest 

statistical evidence. A higher SOFA 
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 score indicates more severe organ 

dysfunction or failure. In one study, the 

average SOFA score of patients who 

died was 8.63, significantly higher than 

the SOFA score of patients who 

survived, which averaged 5.47. Because 

referred patients tend to have higher 

SOFA scores, this directly explains their 

higher mortality rate. Research confirms 

that each one-point increase in the SOFA 

score can increase the risk of death by 

12%.11 With higher average SOFA 

scores in referred patients, this increased 

risk of mortality is clear. Several 

statistical factors combine to explain 

why referred patients die more often in 

the ICU. First, delays in adequate 

treatment are critical. Referred patients 

often experience significant delays, both 

during transport and because the initial 

facility lacks adequate resources. For 

example, one study showed a significant 

correlation between a long pre-operative 

period in referred patients and higher 

mortality. Second, many of these 

patients have unmanaged comorbidities, 

such as hypertension, chronic 

obstructive pulmonary disease, or renal 

failure, that have not been adequately 

managed at their previous hospital. This 

makes them more vulnerable to 

complications and poor outcomes. Third, 

suboptimal initial care also plays a 

significant role. Delays in administering 

appropriate antibiotics, inadequate fluid 

resuscitation, or suboptimal shock 

management can statistically 

significantly increase the risk of 

mortality.12 

 

For the most common germs in the ICU, 

Adam Malik Hospital, Medan, 

Klebsiella pneumoniae was found to 

have the highest mortality rate in this 

study. In previous research conducted at 

Adam Malik Hospital, Medan, in 2016, 

the same thing was found, namely 

Klebsiella pneumonia bacteria, the cause 

of the highest mortality.13 SOFA scores 

also affect patient mortality, where in 

previous studies, the higher the SOFA 

score, the higher the patient mortality. In 

this study, a higher SOFA score was 

found, and more mortality was found. 

This is because the higher the SOFA 

score found, indicates that there are more 

impaired organs compared to a lower 

SOFA score. Many studies have proven 

that the SOFA score is an effective 

predictor of mortality. An increase in the 

SOFA score from day to day or the 

highest SOFA score achieved by the 

patient is a strong indicator that the 

patient's condition is worsening and the 

risk of death is increasing. 

 

This study assessed the association 

between initial antibiotic treatment and 

patient mortality. The highest mortality 

rate was found in the levofloxacin group. 

However, when looking at the mortality 

ratio by room transfer, the mortality rate 

was higher in the cephalosporin group. 

Previous research has not assessed the 

association between initial antibiotic 

treatment and ICU patient mortality, but 

Putri's study, conducted at Yarsi 

Hospital in 2016, found that resistance 

was common in the cephalosporin group. 

At Adam Malik Hospital, Medan, 

antibiotic resistance was also assessed, 

and a 2024 study found that 

cephalosporin antibiotics were the most 

common antibiotic.14 

 

In this study, it was found that the 

highest patient mortality at ICU Adam 

Malik Hospital, Medan, was in patients 

with pulmonary disease, with a mortality 

rate of 162 patients, while those who 

were transferred from ICU were 80 

patients. The least mortality was in 

patients with neuromuscular disease, 

with a figure of 6 and 4 patients 

transferred from the ICU. In previous 

research at Adam Malik Hospital, 
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 Medan, itself in 2018, patients with co-

morbidities experienced more mortality 

compared to patients without co-

morbidities. The most common case 

experienced by ICU patients was sepsis 

due to pneumonia.15 

 

CONCLUSION 

In this study, 261 patients died. The 

gender with the highest mortality rate 

was male. The most common type of 

disease in this study was patients with 

pulmonary disease. The most common 

culture result causing patient mortality in 

this study was Klebsiella pneumoniae. 

Mortality occurred most often in patients 

referred from outside hospitals. The type 

of antibiotic found with the highest 

mortality rate was the cephalosporin 

group. Longer tracheostomy time was 

found to be associated with higher 

mortality rates in patients. Higher SOFA 

scores were found to be associated with 

higher mortality in patients. 
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