
Introduction

Intensive care units are specialized areas where health-
care professionals provide multidisciplinary services for 
the diagnosis, management, and follow-up of critically 
ill or injured patients. Patients admitted to intensive care 
units face a significant risk of death in the hospital. For 
instance, mortality rates stand at 17% for patients with 
cardiac causes (1). Early intervention and prompt access 
to intensive care are linked to better survival outcomes 
(2). ICU admission rates vary significantly between coun-
tries, with these variations connected to patient severity 
(1), institutional resources (3), physician practices, and 

local protocols (4). Coordinating transportation to the in-
tensive care unit, motivating healthcare professionals, and 
developing clinical guidelines can enhance the healthcare 
system’s quality, equity, and efficiency. These factors are 
directly related to patient survival.

Several publications in the literature, including 
APACHE and SAPS, have examined and compared mor-
tality prediction models for ICU patients that depend on 
expert panels or statistical models (5). These models and 
scoring systems are typically available 24 to 48 hours af-
ter admission. Predictions are based on information that is 
available early on (6). Cardiovascular diseases, respirato-
ry diseases, multi-organ issues, nervous system disorders, 
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Background: This study aimed to conduct a one-year diagnostic and cost analysis of patients admitted from the emergency department 
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cerebrovascular diseases, renal failure, advanced age, and 
electrolyte imbalances are the main factors that extend the 
length of stay in intensive care (7). It is essential to follow 
accepted evidence-based guidelines for admitting patients 
to intensive care units and discharging them home after 
treatment. This method effectively utilizes resources, po-
tentially cuts costs, enhances patient comfort, and reduces 
prolonged hospitalizations and complications (8).     

In this study, we aimed to retrospectively analyze the 
diagnoses, morbidity, mortality, and cost of patients ad-
mitted to the intensive care units from the Emergency De-
partment of Göztepe Prof. Dr. Süleyman Yalçın City Hos-
pital between January 1, 2015, and December 31, 2015.

Method
Objective: This study aimed to retrospectively analyze 
the one-year diagnoses and costs of patients admitted to 
internal medicine and general intensive care units (ICUs) 
from the emergency department of Göztepe Prof. Dr. Sü-
leyman Yalçın City Hospital between January 1, 2015, 
and December 31, 2015. Ethical committee approval was 
obtained on May 31, 2016, and the Helsinki Declaration 
was used to conduct the study.
• Data Collection: Our hospital records all information 

using the Nucleus program. With the ethical commit-
tee’s approval, the data required for this study were 
accessed through the Nucleus database.

• Collected Data: Patients’ demographic information 
(age, gender), the ICUs admitted to, months of admis-
sion, admission diagnoses, length of stay, costs based 
on diagnoses, and prognosis.

• Diagnosis Selection: The main reason or predominant 
condition that led the patient to the emergency depart-

ment was accepted as the diagnosis (in patients with 
multiple comorbidities, the primary condition result-
ing in ICU admission was considered the diagnosis).

• Non-ICU Costs: Dialysis costs were assessed by in-
corporating them into the unit’s expenses associated 
with the dialysis procedure performed.

• Inclusion Criteria: Patients who are 18 years or older 
and have been admitted to ICUs from the emergency 
department.

• Exclusion Criteria: Patient files that contained in-
complete data were excluded from the study.

• Statistical Analysis: Analyses were conducted using 
SPSS version 23.0 software. The variables’ normal-
ity was evaluated visually (through histograms and 
probability plots) and analytically (using Kolmog-
orov-Smirnov and Shapiro-Wilk tests). Descriptive 
analyses were provided using means and standard 
deviations for normally distributed variables. The 
Pearson Chi-Square and Fisher’s Exact Tests were ap-
plied to 2x2 tables. Mann-Whitney U tests were em-
ployed to compare the two groups for data that was 
not normally distributed. A p-value less than 0.05 was 
deemed statistically significant.

Results
The study included data from 90 patients, consisting of 52 
males (57.8%) and 38 females (42.2%). The mean age of 
the participants was 68.04 ± 18.44 years, with a median 
age of 71.5 years. The most common diagnoses for ICU 
admission were pneumonia (22.2%, n=20) and congestive 
heart failure (CHF) (15.6%, n=14) (Table 1).

Admissions to emergency services and ICUs were most 
common at the end of winter and in spring. The highest 
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were assessed separately for each admission, while readmissions during the same episode were regarded 

as a single admission. 

A total of 41 patients (45.6%) died, 47 patients (52.2%) were discharged, and two patients (2.2%) were 

transferred to the ICU of another hospital. Pneumonia had the highest mortality rate. No deaths were 

reported among patients with DKA (5). 

Table 1: Diagnoses leading to ICU admissions 

CHF: Congestive Heart Failure, DKA: Diabetic Ketoacidosis, MI: Myocardial Infarction, ARF: Acute Renal 

Failure, MODS: Multiple Organ Dysfunction Syndrome 

Table 2: Distribution of emergency department admissions by time and diagnosis 

Table 1. Diagnoses leading to ICU admissions

CHF: Congestive Heart Failure, DKA: Diabetic Ketoacidosis, MI: Myocardial Infarction, ARF: Acute Renal Failure, MODS: Multiple Organ Dysfunction Syndrome
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ICU admissions occurred in March (16%), May (12%), and 
April (11%) (Table 2). Pneumonia admissions were spread 
throughout the year, while CHF admissions rose at the 
end of winter and early spring. Sepsis admissions peaked 
in the summer (Table 2). Among the patients, 89 (98.9%) 
were admitted to the Internal Medicine ICU, 2 (2.2%) to 
the Coronary ICU, and 3 (3.3%) to the General ICU. Four 
patients required ICU admission due to clinical conditions 
involving multiple diseases. Twenty-seven patients (30%) 
were treated solely in the ICU, while 63 (70%) received 
treatment in both the ICU and inpatient wards. Three pa-
tients, two diagnosed with sepsis and one with myocardial 
infarction (MI), required care in two different ICUs.

Cost Analysis: The costs during ICU stays included 
hemodialysis, blood transfusions, consultations, and med-
ical treatments. Total expenses comprised both ICU ser-
vices and the subsequent inpatient ward services. Patients 

with pneumonia and anemia incurred the highest costs 
in both ICU and total expenditures. The lowest average 
ICU expenditure was recorded in patients with diabetic 
ketoacidosis (DKA), while the lowest total spending was 
observed in patients with myocardial infarction (MI).

The average ICU cost for internal medicine patients 
was €6,299.54, while the average inpatient ward cost 
was €383.16. The average cost for all services provid-
ed across all diagnoses was €1,572.33. Patients spent an 
average of 11.26 days in the ICU, with a daily average 
cost of €624.52. No significant correlation was observed 
between the length of ICU stay and daily ICU costs (p > 
0.05). Sepsis, CHF, and pneumonia had the longest av-
erage ICU stays (Table 5). The highest daily costs were 
linked to MI, sepsis, and pneumonia. Pneumonia was the 
most common admission diagnosis and ranked third in 
daily expenses (Table 5).

Mortality and Outcomes: ICU mortality rates encom-
passed patients who passed away after being transferred 
from the ICU to inpatient wards. Patients admitted to the 
ICU multiple times within a year were assessed separately 
for each admission, while readmissions during the same 
episode were regarded as a single admission.

A total of 41 patients (45.6%) died, 47 patients 
(52.2%) were discharged, and two patients (2.2%) were 
transferred to the ICU of another hospital. Pneumonia had 
the highest mortality rate. No deaths were reported among 
patients with DKA (5).

Discussion
The frequency of emergency department admissions in 
our country is increasing daily. Hospital patient admis-
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A total of 41 patients (45.6%) died, 47 patients (52.2%) were discharged, and two patients (2.2%) were 

transferred to the ICU of another hospital. Pneumonia had the highest mortality rate. No deaths were 

reported among patients with DKA (5). 

Table 1: Diagnoses leading to ICU admissions 

CHF: Congestive Heart Failure, DKA: Diabetic Ketoacidosis, MI: Myocardial Infarction, ARF: Acute Renal 

Failure, MODS: Multiple Organ Dysfunction Syndrome 

Table 2: Distribution of emergency department admissions by time and diagnosis 

Table 2. Distribution of emergency department admissions by time and diagnosis

ARF: Acute Renal Failure, MI: Myocardial Infarction, DKA: Diabetic Ketoacidosis, CHF: Congestive Heart Failure, MODS: Multiple Organ Dysfunction 
Syndrome

Table 3. Distribution of diagnoses by gender

Diagnoses Male Female P

Congestive Heart Failure 9(17,3) 5(13,2) 0,592**

Pneumonia 11(21,2) 9(23,7) 0,775**

Diabetic Ketoacidosis 3(5,8) 3(7,9) 0,690*

Anemia 0(0,0) 1(2,6) 0,239*

Myocardial Infarction 5(9,6) 5(13,2) 0,597*

Acute Renal Failure 8(15,4) 5(13,2) 0,767**

Multiple Organ Dysfunction 
Syndrome

2(3,8) 0(0,0) 0,221*

Sepsis 6(11,5) 5(13,2) 0,817*

Patients with multiple diagnosis 2(3,8) 2(5,3) 0,747*

Other Diagnoses 10(19,2) 7(18,4) 0,923**

(Significance evaluated using Fisher’s Exact Test or Chi-Square Test)
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sions are rapidly growing alongside population growth. 
In 2023, Turkey’s population was 85,372,377 individu-
als, 50.1% male and 49.9% female (9). According to data 
from the Ministry of Health of the Republic of Turkey 
for 2022, there are 1,555 hospitals, 264,969 hospital beds, 
and 48,617 intensive care unit beds (10). The number of 
physicians per 100,000 population is 228.

The acceptance of walk-in patients and the rise in am-
bulance entries have increased the workload of emergency 
services and their supporting units. This increasing work-
load has become more challenging to identify and manage 
critically ill patients. We strive to overcome this challenge 
by actively utilizing an appropriate triage system. For 
emergency department staff, understanding the impact 
of chronic diseases on prognosis in critical patients, the 
cost implications of patients on the social security system, 
and the seasonal characteristics of patient admission fre-
quencies can assist in proper workforce planning and the 
development of an effective cost-strategy for emergency 
services and supporting inpatient units.

The number and quality of intensive care units respon-
sible for the care of critical patients following emergency 

department management are increasing every day. How-
ever, this increase does not meet the admission rates of pa-
tients requiring intensive care; thus, the challenges persist. 
Given the high cost of utilization, need, and limited avail-
ability, the rational use of intensive care beds is essen-
tial. According to the Turkish Statistical Institute (TÜİK) 
data, the occupancy rate of adult intensive care beds was 
approximately 80% in 2015, 83% in January 2024, and 
around 71% in February 2024 (Ministry of Health Press 
Bulletin). These rates are even higher in densely popu-
lated metropolitan areas. During times of increased viral 
infections, particularly in winter, many patients with indi-
cations for intensive care often wait hours or even days in 
emergency departments for an available bed. These delays 
sometimes cause interruptions in treatment.

A study by Shih, Chia, and colleagues showed that the 
mortality rate of patients on mechanical ventilation await-
ing an intensive care bed in the emergency department 
increases after four hours (11).

The patient population in our study was middle-aged 
(68.04 ± 18.44 years), with most males (57.8%). Simi-
larly, Shih, Chia, and colleagues’ study of 1,242 patients 

Table 4. Costs by diagnoses (in ₺)

Diagnoses Mean (₺) ±ss (₺) Minimum (₺) Maximum (₺)
CHF

Intensive Care
Total sum

5477,22
6011,10

7261,07
7074,39

117,27
326,56

21315,75
21315,75

Pneumonia
Intensive Care
Total sum

14698,83
16517,68

12674,94
15228,94

173,09
60,00

37691,98
58010,21

Diabetic Ketoacidosis
Intensive Care
Total sum

1669,10
2251,68

1219,63
2218,82

174,88
174,88

3741,70
6558,02

Anemia
Intensive Care
Total sum

10980,61
11755,69

0,0
0,0

10980,61
11755,69

10980,61
11755,69

Myocardial Infarction
Intensive Care
Total sum

1759,18
2128,19

1458,89
1461,28

587,66
1001,27

5641,02
5665,76

Acute Renal Failure
Intensive Care
Total sum

5265,58
7443,89

5038,18
6291,27

390,55
857,96

16470,17
21283,83

MODS
 Intensive Care
Total sum

5895,27
6153,80

1842,08
1951,49

4592,72
4773,89

7197,82
7533,71

Sepsis 
Intensive Care
Total sum

5946,50
7709,16

5983,28
5453,54

955,98
2298,42

20223,66
20223,66

Other Diagnoses
Intensive Care
Total sum

3542,34
3899,85

2815,96
2972,72

459,36
459,36

9335,72
9335,72

Patients with multiple diagnosis 
Intensive Care
Total sum

1750,54
3718,72

1938,72
1738,34

173,09
1490,35

4491,42
5672,76
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reported a mean age of 67.0 ± 15.4 years and a male ratio 
of 60.1%, which aligns with our findings (11).

The primary reason for higher admissions in winter is 
the rise in viral infections during this time, significantly 
affecting individuals with comorbid conditions. A study 
by Sert, Mutlu, and colleagues involving 2,254 patients 
revealed that emergency department admissions peaked in 
March 2015 (9.48%) and in January 2016 and 2017 (11.07% 
and 9.44%, respectively), aligning with the increased win-
ter admissions observed in our study. (12) The rise in viral 
infections also accounts for higher pneumonia diagnoses 
and increased admissions to intensive care units. In the 
same five-year study, respiratory diseases accounted for the 
highest emergency department admissions at 24.71% (12).

Most patients requiring intensive care had an internal 
cause. A study by Chin-Yee and colleagues reported that 
62% of patients were admitted to intensive care units for 
internal pathologies and 25% for surgical emergencies 
(13). The absence of trauma-related intensive care admis-
sions in our study can be attributed to the low number 
of trauma cases presented to our emergency department. 
Additionally, coronary intensive care units at our hospital 
did not manage patients requiring mechanical ventilation 
during the study period, and coronary angiography was 
not performed after 9:00 PM due to equipment and per-
sonnel constraints, resulting in fewer coronary intensive 
care patients.

In four patients, clinical conditions requiring intensive 
care were associated with more than one disease, with 
pneumonia also present in three of these patients in addi-
tion to their primary diagnosis. Advanced age and immu-
nosuppression increase the risk of community-acquired 
pneumonia, while dental care and a high socioeconomic 
status reduce it. Community-acquired pneumonia remains 
a major driver of healthcare costs worldwide. In our 
study, the mean age of patients was 68 years, and approx-

imately half had a diagnosed chronic condition. Patients 
diagnosed with pneumonia accounted for highly intensive 
care admission and treatment costs. Chin-Yee and col-
leagues’ study with 1,671 patients found that respiratory 
diseases were the most common reason for intensive care 
admissions (26%), followed by cardiovascular diseases 
(23%), aligning with our findings, where pneumonia was 
the most common and congestive heart failure (13). The 
high cost associated with these patients stems from pro-
longed hospital stays. The lowest costs were observed in 
diabetic ketoacidosis (DKA) patients due to their rapid 
response to treatment and early discharge.

Decompensated congestive heart failure was the sec-
ond most common diagnosis, leading to admission to in-
tensive care from the emergency department. According 
to the “Heart Failure Prevalence and Predictors in Turkey 
(HAPPY) study,” the prevalence of heart failure was re-
ported at 2.9%. Effective management of heart failure can 
lower hospital admissions, mortality, morbidity, and as-
sociated costs (14). In our study, congestive heart failure 
was identified as the most common comorbid condition, 
observed in 15.6% of cases.

The group with the most extended average length 
of stay in intensive care consisted of patients diagnosed 
with sepsis. We believe this is due to a delayed response 
to treatment. At our hospital, patients admitted to inten-
sive care from the emergency department had an average 
length of stay of 11.26 days, with a daily cost averaging 
€624.52. In a study by Toptas and colleagues involving 
3,925 patients, the average length of stay in intensive care 
was 10.2 days (15). A review by Chacko and colleagues 
of cost studies from countries such as India, the United 
States, Germany, France, and Australia revealed that dai-
ly intensive care costs ranged from €200 to €4,300, with 
labor costs and length of stay being the primary drivers of 
these differences (16).

Table 5. Distribution of diagnoses, ICU length of stay, daily costs, and mortality rates

Diagnosis Length of stay in the ICU
Average (ss)

Daily Cost
Average(ss)

Exitus In terms of mortality P

 Congestive Heart Failure 14,86 (16,09) 427,81(200,55) 7(50,0) 0,716**

 Pneumonia 12,10 (15,33) 726,96(631,15) 12(60,0) 0,141**

Diabetic Ketoacidosis 6,83(3,66) 461,80(305,12) 0(0,0) 0,020*

Anemia 1,00(0,0) 173,09(0,0) 1(100,0) 0,272*

Myocardial Infarction 6,10(5,97) 795,64(557,29) 5(50,0) 0,765**

Acute Renal Failure 11,23(7,81) 579,09(497,52) 4(30,8) 0,247**

MODS 6,50(6,36) 438,32(138,83) 1(50,0) 0,898*

Sepsis 17,00(14,91) 739,29(593,57) 7(63,6) 0,199*

Patients with Multiple Diagnosis 7,00(5,10) 330,14(29,65) 3(75,0) 0,226*

Other Diagnosis 9,12(8,53) 562,12(391,65) 7(41,2) 0,687**

Diagnosis | ICU Stay (Mean ± SD, days) | Daily Cost (Mean ± SD, Euros) | Mortality (%) | p-value
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In terms of daily costs based on diagnoses, myocar-
dial infarction, sepsis, and pneumonia were associated 
with the highest daily costs in our study. As noted above, 
pneumonia was the most common diagnosis in our study. 
Early detection and treatment of uncomplicated pneumo-
nia cases could prevent intensive care admissions, lead-
ing to lower morbidity, mortality, and healthcare costs. 
Improving primary care services could facilitate the early 
detection and management of diseases such as pneumonia 
and congestive heart failure, either in outpatient settings 
or inpatient wards, reducing the workload of emergency 
services and intensive care units and mortality rates and 
associated costs for social security systems.

Establishing and expanding palliative care centers 
could help elderly patients with chronic conditions re-
ceive proper follow-up and care, potentially reducing 
their frequency of emergency department visits.

Approximately 45.6% of our patients died. Çakır and 
colleagues reported a lower intensive care unit mortality rate 
of 34.7% in a study with 757 patients (17). Similarly, Şahin 
and colleagues’ study involving 300 patients reported an 
emergency-to-intensive care unit mortality rate of 38.7%, 
which was also lower than our study’s (18). Although not 
statistically significant, patients with pneumonia, sepsis, or 
multiple diagnoses had higher mortality rates.

Limitations: We consider the study’s limitations to be 
its retrospective nature, its conduct in a single center with 
a relatively small number of patients, and its inability to 
follow up with patients referred to external centers.

Conclusion: In our study, most intensive care patients 
were male. Pneumonia was the most prevalent diagno-
sis, peaking in late winter and early spring. Patients with 
pneumonia and anemia faced the highest treatment costs. 
Sepsis and CHF led to the most extended stays in inten-
sive care. Our mortality rate was 45.6%, notably higher 
among patients diagnosed with pneumonia.
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