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 A B S T R A C T  

Objective: Increased frailty is shown to be related to vulnerability to 
adverse health outcomes. The objective of the study was to assess 
the usability of frailty identified using the Clinical Frailty Scale (CFS) in 
patients aged 80 years and older admitted to the intensive care unit 
(ICU).

Materials and Methods: We conducted a retrospective screening of 
the octogenarian patients admitted to the ICU between January 1 
and October 31, 2023. After excluding the postoperative patients, we 
recorded the demographic characteristics and comorbidities, APACHE 
II scores, Charlson Comorbidity Index, CFS scores, general admission 
reasons, and discharge patterns from ICU.

Results: The median age of the 156 patients in the study was 85, with 
51.9% being female. The median APACHE II score was 18 (12–28), and 
the median CFS score was 5 (1–9). The CFS score categorized 37 patients 
as non-frail, 37 as pre-frail, and 82 as frail. The frail group exhibited 
statistically significant elevations in age, albumin levels, APACHE II 
scores, and comorbidities, including dementia, cerebrovascular disease, 
and cancer. The CFS score, age of 90 years or older, presence of pressure 
ulcers, APACHE II score, and acute kidney injury were associated with 
an increased risk of mortality. However, analysis of survival rates across 
frailty categories revealed no significant differences among the groups 
(p: 0.348).

Conclusion: Although the survival analysis revealed no major differences 
among non-frail, pre-frail, and frail groups, frailty was associated with 
risk of death in patients aged 80 and older, making it a potentially simple 
tool for doctors to predict outcomes.
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INTRODUCTION

Advances in health technology and healthcare have 
led to longer lifespans, resulting in an increasing 
proportion of elderly patients in the population. 
Global life expectancy rose from 34 years in 1913 
to 72 years in 2022 and is projected to surpass 
77 years by 2050 [1]. Furthermore, according to 
the Organization for Economic Cooperation and 
Development (OECD), the average life expectancy 
of people 65 years old was 19.9 years [2]. The 
International Monetary Fund (IMF) reports that 

people over 80 will make up 5% of the population 
by 2050 [3]. As the population ages, there will be a 
rise in geriatric health issues to address. In addition, 
an increase in the number of elderly individuals 
leads to a corresponding rise in geriatric hospital 
admissions and admissions to the intensive care 
unit (ICU).

Frailty is most commonly used to define the 
deterioration in physical, psychological, and 
cognitive functions caused by aging [4]. Frail 
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individuals have been shown to be more susceptible 
to acute illnesses, more prone to experience 
complications related to medical interventions, and 
more likely to face adverse outcomes associated 
with both surgical and non-surgical issues as well as 
mortality [4-7]. Whether referred to as a “syndrome” 
or “state,” it is a determinant of both mortality and 
morbidity, with many scales developed to assess 
the degree of frailty [8]. The Clinical Frailty Scale 
(CFS), defined by Rockwood et al. is one of the most 
widely used tools and is scored on a 9-point scale [9]. 
It is a comprehensive scale that includes judgments 
on comorbidities, cognitive status, and disability, 
making it useful for assessing pre-hospital frailty 
status [10], predicting surgical outcomes [11], and 
monitoring critically ill patients [12-14]. 

It was reported that in patients aged ≥65 years, 
the CFS is strongly associated with both short- 
and long-term mortality, length of hospital stay, 
all-cause readmission, and unfavorable discharge 
destination [14,15]. A study involving patients from 
ICUs across European countries found that CFS 
correlated with in-ICU and short-term mortality 
in octogenarians [16]. The current study aims 
to investigate the all-cause in-ICU mortality of 
octogenarian patients in an ICU in a non-European 
country with a distinct healthcare system.

MATERIAL AND METHODS

This retrospectively designed study was carried 
out at the ICU at the Ministry of Health, Etlik City 
Hospital. The study included patients aged 80 
and older who had been admitted to the ICU 
from January 1, 2023, until October 1, 2023. We 
excluded those who died within the first 24 hours 
of ICU admission. Due to the short ICU stays of most 
postoperative patients, we also excluded them to 
mitigate potential bias in the data. We used the 
hospital’s data recording system to obtain details 
on demographics, dates of admission, discharge, 
or death, and laboratory findings. In addition to the 
CFS, the APACHE II and Charlson Comorbidity Index 
scores were computed.

The clinical frailty scale (CFS) 
The CFS was originally developed to determine the 
overall fitness or frailty of older patients [9]. The 

9-point tool, based on clinical judgment rather than 
questions, enables the assessment of the baseline 
clinical status of the individual at the onset of a new 
condition (ICU admission in this study) to predict 
prognosis, risk of death, or the outcomes of the 
previously defined condition [17-19]. The higher 
score means the more frailty. While a score of 1 
denotes a very fit individual who is robust, active, 
and energetic and able to exercise regularly, a score 
of 9 defines a terminally ill person experiencing 
severe frailty and a life expectancy of less than 6 
months [17]. The CFS categorizes scores of 1 to 3 as 
non-frail, a score of 4 as pre-frail, and scores ranging 
from 5 to 9 as frail [20]. The patient’s acute clinical 
condition may influence the CFS assessment; 
therefore, baseline frailty status was obtained 
from their caregivers. Frailty assessments were 
conducted by a 3-year experienced geriatrician 
using the Turkish validated version of CFS [19].

Ethics approval 
The study protocol adhered to the principles of the 
Declaration of Helsinki. The hospital’s local ethics 
committee approved the study protocol (AESH-
EK1-2023-764).

Statistical analysis
Descriptive statistics were made for the 
demographics, clinical scores, and laboratory. 
Pearson’s chi-square test was used. The Kruskal-
Wallis test analyzed the frailty categories, and 
a pairwise comparison test compared distinct 
variables. Post-hoc pairwise comparisons between 
the three groups were conducted using the 
Bonferroni correction to adjust for multiple testing.

Cox regression analysis was done to investigate 
the relationship between independent variables 
and mortality. For 30-day survival, we performed 
a Kaplan-Meier survival analysis. The sample size 
was determined to be 126 based on the existing 
literature on CFS in the intensive care unit, using the 
Spearman Correlation Test, assuming an expected 
moderate correlation (0.3) and a significance 
threshold (α) of 0.05, to achieve a statistical power 
(β) of 0.80. We used a p-value of less than 0.05 to 
indicate statistical significance. IBM SPSS software 
version 26.0 was utilized for statistical analysis.
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RESULTS

After reviewing 208 subjects ≥80 years old, 
excluding those who passed away within the first 
24 hours of ICU admission and those admitted 
for postoperative care, the study comprised 156 
patients. The median age was 85 years (min-max: 
80-101), and 81 (51.9%) of the participants were 
female. 106 patients (67.9%) were transported from 
the emergency room (ER), while 50 patients (31.1%) 
were transferred from the ward. The median length 
of stay (LOS) in ICU was 6 days (min-max: 1-49). The 
median APACHE II score was 18 (min-max: 12-28), 
the median Charlson comorbidity index score was 7 
(min-max: 15), and the median CFS was 5 (min-max: 
1-9). Upon ICU admission, the laboratory reported 
a mean hemoglobin value of 10.7 g/dL (SD: ±2.57) 
and a median albumin value of 29.3 g/L (min- max 
16.9-44.3) (Table 1). 

The most common causes for ICU admission were 
infections and respiratory failure (84.6% and 54.5%, 
respectively). Of the patients with an infection, 
99 (75%) had pneumonia, 44 (33.3%) had urinary 
tract infections (UTI), 7 (5.3%) had cholecystitis, 
and 5 (3.2%) had central catheter infections. The 
gastrointestinal system (11, 73.3%) was the major 
site for bleeding. 111 (71.6%) individuals had acute 
kidney injury (AKI) either on admission or during 
the ICU stay. 44 (28.2%) of them suffered from 
pressure injuries. During the ICU stay, 76 (48.7%) 
of the patients required invasive mechanical 
ventilation, of whom 9 (11.8%) were extubated, 
and 9 (11.8%) had percutaneous dilatational 
tracheostomy. The in-ICU mortality rate was 37.2%. 
Among patients discharged from ICU, 72 (46.1%) 
were transported to the ward and 26 (16.7%) to the 
palliative care service. Considering the relationship 
between mortality and follow-up parameters, 
being ≥ 90 years old (p:0.029), the APACHE II score 
(p:0.004), the CFS score (p:0.004), having a pressure 
injury (p:0.003), and having AKI were found to be 
significantly correlated with mortality (Table 2). 

The study population was compared based on 
the CFS classification as non-frail, pre-frail, or frail. 
The frail group was significantly older (p:0.039). 
Cerebrovascular disease, dementia, and cancer were 
more common in the frail group (p:0.001, p<0.001, 
p:0.037, respectively). Cardiovascular disorders and 
AKI as an acute illness were more common in the 
frail group (p:0.035, p:0.044, respectively) (Table 2). 

Table 1. Demographics and basal measurements
Parameters, (n=156)

Age 85 (80-101)

Gender, female n (%) 81 (51.9%)

APACHE II score (med, min-max) 18 (12-28)

Charlson Comorbidity Index (med, 
min-max)

7 (1-15)

CFS (med, min-max) 5 (1-9)

Albumin at hospitalization (g/L) (med, 
min-max)

29.3 (16.9-44.3)

Hemoglobin at hospitalization (g/dL) 
(mean±SD)

10.77±2.57

Site of transfer to the ICU

Emergency room: 106 patients (67.9%)

Ward: 50 patients (32.1%)

Comorbidities

Hypertension 86 (55.1%)

Diabetes mellitus 57 (36.5%)

Coronary artery diseases 44 (28.2%)

Heart failure 49 (31.4%)

Chronic lung diseases 31 (19.9%)

Chronic kidney diseases 23 (14.7%)

Dementia 37 (23.7%)

Cerebrovascular diseases 20 (12.8%)

Cancer 35 (22.4%)

Acute problems during ICU stay

Respiratory failure 85 (54.5%)

Cardiovasculary problems 32 (20.5%)

Oral intake disorders 45 (28.8%)

Cerebrovascular problems 12 (7.7%)

Bleeding 15 (9.6%)

Acute kidney injury 111(71.6%)

Infections 132(84.6%)

Pneumonia 99(63.5%)

Urinary tract infections 44(28.4%)

Biliary tract infections 9(6.8%)

Meningitis 3 (2.2%)

Others 8(6.0%)

Endotracheal intubation 76 patients (48.7%)

Duration of ICU stay 6 days (min:1- 
max:49)

Exitus 58 (37.2%)

To palliative service 26 (16.7%)

To ward 72 (46.1%)
CFS: Clinical Frailty Scale, med: median, min: minimum, max: maximum, 
SD: standard deviation, g: gram, dL: desiliter, L: liter, ICU: intensive care 
unit
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The survival rate did not differ significantly between 
groups (p:0,348) (Figure 1).

Cox regression analysis revealed that age, presence 
of a pressure injury, presence of AKI, APACHE II 
score, and CFS were independently associated 
with mortality (Table 3). The overall model was 
statistically significant according to the Omnibus 
Test of Model Coefficients (χ² = 41.997, df = 6, p 
<0.001), and the –2 Log Likelihood value for the final 
model was 436.156, demonstrating an adequate fit 
to the data.

Table 2. Comparison of the patients according to fraility categories

NON-FRAIL (37) PRE-FRAIL (37) FRAIL (82) p

Age (median, min-max) 83 (80-94) 85 (80-97) 85,5 (80-101)a 0.039

Age category, n(%)

80-89

≥ 90

33 (89.2)

4 (10.8)

29 (78.4)

8 (21.6)

57 (69.5)

25 (30.5)

0.062

Gender, female, n (%) 16 (43.2) 22 (59.5) 43 (52.4) 0.374

APACHE II score 14 (12-18) 18 (12-28) a 18.5 (12-28) a 0.001

Haemoglobin (median, min-max) 11.5 (6.6-18.1) 10.8 (5.6-14.3) 10.4 (4.7-15.7) 0.193

Plasma albumin, (median, min-max) 31.9 (16.9-44.3) 30.2 (21-41.4) 26.8 (17.4-43.0) a 0.002

Charlson comorbidity index, (median, min-max) 6 (4-11) 6 (5-15) 8 (5-15) a,b <0.001

Endotracheal intubation, n (%) 14 (37.8%) 18 (48.6%) 44 (53.7) 0.279

Mortality, n (%) 11 (29.7) 11(29.7) 36 (43.9) 0.188

Comorbidities

Hypertension, n (%) 15 (40.5) 20 (54.1) 51 (62.2) 0.088

Diabetes mellitus, n (%) 14 (37.8) 14 (37.8) 29 (35.4) 0.950

Coronary artery disease, n (%) 12 (32.4) 9 (24.3) 23 (28.0) 0.740

Heart failure, n (%) 11 (29.7) 14 (37.8) 24 (29.3) 0.627

Chronic lung disorder, n (%) 8 (21.6) 8 (21.6) 15 (18.3) 0.873

Chronic kidney disease, n (%) 3 (8.1) 4 (10.8) 16 (19.5) 0.198

Dementia, n (%) 1 (2.7) 6 (16,2) 30 (36.6)a <0.001

Cerebrovascular disease, n (%) 1 (2.7) 1 (2.7) 18 (21.9)a,b 0.001

Cancer, n (%) 8 (21.6) 3 (8.1) 24 (29.7)b 0.037

Acute problems during ICU stay

Acute respiratory failure, n (%) 21 (56.8) 21 (56.8) 43 (52.4) 0.864

Cardiovascular, n (%) 3 (8.1) 12 (32.4)a 17 (20.7) 0.035

Impared oral intake , n (%) 6 (16.2) 10 (27.0) 29 (35.4) 0.099

Neurological , n (%) 3 (8.1) 3 (8.1) 6 (7.3) 1.000

Bleeding, n (%) 4 (10.8) 3 (8.1) 8 (9.8) 1.000

Infections, n (%) 31 (83.8) 28 (75.7) 73 (89.0) 0.172

Acute kidney injury, n (%) 27 (73.0) 37 (100) 52 (63.4)b 0.044

n: number, min: minimum, max: maximum
ab: intragroup Bonferoni post hoc test value 

a: signifcant diferences to non- frail

b: signifcant diferences to pre-frail

Figure 1. Mortality rates between groups



Karcıoğlu and ÜnsalActa Medica 2025; 56(4): 219-226

223

DISCUSSION

The current study indicated that a higher CFS is 
linked to an increased risk of mortality, despite 
the lack of a statistically significant difference in 
ICU mortality rates among non-frail, pre-frail, and 
frail patients. Furthermore, we found a significant 
relationship between age, pressure injury, high 
APACHE II score, concurrent AKI, and mortality.

Frailty is a clinical condition that refers to an 
increased vulnerability to external stressors, 
which is determined by age, comorbidities, and 
environmental and genetic factors [21]. While 
age is an important component of frailty, frailty is 
associated with increased mortality independent of 
age [22,23]. It is well known that the ICU population 
contains many frail patients, or frail patients are 
more prone to being hospitalized in the ICU. A 
comprehensive systemic review analyzing 10 
observational studies noted that approximately 
30% of individuals admitted to the ICU were frail 
[24]. Considering the relationship between age 
and frailty, it is expected that the likelihood of 
admission to ICUs will increase in individuals over 
the age of 80. Indeed, in a multicenter cohort study 
by Muessig et al. involving octogenarian patients, 
it was observed that 53.6% of those in intensive 
care were frail [17]. Similarly, Bruno and colleagues 
reported that 42% of octogenarians and 58% of 
nonagenarians (≥90 years old) were frail in the ICU 
[25]. In the same way, 52.5% of the patients were 
frail, and 23.7% were pre-frail in our study. 

It is vital to know how we measure frailty severity and 
outcomes, in addition to knowing that frail elderly 
patients are more likely to be in the ICU. The CFS 
is a user-friendly instrument for routine application 
that offers vital insights into the mortality risk of 
patients in the ICU. De Geer et al. indicated that 
frailty is a reliable indicator of 30-day mortality 
(hazard ratio: 2.12) in unselected ICU patients. A 
multicenter study including 308 patients revealed 

that an increase in CFS was associated with a risk 
of 30-day mortality (OR: 1.44 per point increase) 
[17]. They also reported a 17.3% in-ICU rate that 
was significantly lower than ours (37.2%). This 
reduction may be due to the inclusion of planned 
postoperative admissions to the ICU following 
elective surgeries with low death rates. Despite our 
emphasis on lower mortality rates in postoperative 
patients, it was demonstrated that discharge rates 
are lower in frail octogenarians compared to their 
non-frail counterparts admitted to the ICU following 
surgery [26]. From this perspective, physicians 
should be aware of their patients’ frailty regardless 
of the reason for admission to the ICU. To us, one 
additional potential cause of higher mortality in our 
study population may be the absence of hospices 
in our country, which contributes to the majority 
of deaths occurring in ICUs. A study examining the 
places of death among patients with respiratory 
diseases, predominantly elderly individuals, 
indicated that an increase in the number of nursing 
homes or facilities correlated with a decrease in 
hospital deaths over time [27]. Moreover, although 
individuals showing increased frailty face a greater 
mortality risk, the absence of significant differences 
across groups may be attributed to the limited 
sample size and the unequal distribution among 
the groups.

The APACHE II score is a widely used tool to 
determine mortality in both young and old 
individuals in the ICU [28]. The higher the APACHE 
II score, the higher the mortality. In our study, the 
average APACHE II score was 18, which corresponds 
to approximately a 25% risk of death [29]. The 
APACHE II score was significantly higher in the 
frail group compared to the non-frail group in our 
study. Consistent with our findings, Kalaiselvan and 
colleagues reported that frail patients had higher 
APACHE II scores in their study that included people 
aged 50 and beyond [23]. Similarly, it was shown 
that there is a correlation between frailty and the 
APACHE II score in elderly patients admitted to 

Table 3. Results of Cox regression analysis

Parameters Sig. Hazard ratio 95,0% CI

Age (80-89) (90-99) 0.029 2.233 1.088-4.585

Pressure injury 0.003 2.682 1.384-5.198

APACHE II 0.004 1.112 1.035-1.194

Acute kidney injury 0.023 2.443 1.132-5.270

CFS 0.004 1.256 1.076-1.466
CFS: Clinical Frailty Scale
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ICU following surgery [30]. Considering that the 
APACHE II score requires extensive data, including 
detailed laboratory results, the assessment of frailty 
using CFS can provide clinicians with an effortless 
and quick assessment.

The common comorbidities among geriatric patients 
include diabetes mellitus (DM), hypertension, 
chronic obstructive pulmonary disease (COPD), 
cancer, and dementia [31]. Similar to existing 
literature, hypertension, DM, and coronary artery 
disease were the leading comorbidities, followed 
by cancer, COPD, and dementia in our study. In 
addition, comparative analysis between groups 
revealed that the frail group had a significantly 
higher prevalence of dementia, cerebrovascular 
disease, and malignancy. This increase may be 
due to dementia and cerebrovascular diseases 
causing mobility issues, as well as cancer inducing 
fatigue and weight loss [32,33]. Additionally, 
we also recorded the acute illnesses detected 
during the ICU stay. In our study group, the most 
frequent acute problems detected during ICU 
stay were infections, AKI, and acute respiratory 
failure, respectively. Further analysis revealed that 
AKI and cardiovascular diseases are significantly 
more common in the frail group. Given that the 
majority of patients have multiple comorbidities, 
it is arguably unsurprising that they experience 
numerous acute issues throughout their ICU stay. 
Also, these issues are known to worsen each other 
during or after hospitalization. In line with our 
data, a recent comprehensive review reported that 
hypertension, coronary artery disease, heart failure, 
and DM are the most common disorders, and the 
majority of patients face acute problems, including 
cardiovascular, renal, and respiratory complications 
and infections [34].

Acute respiratory failure is a common problem 
during ICU stays. Laporte et al. indicated that the 
number of elderly patients admitted to the ICU for 
acute respiratory failure has risen over the years 
[35]. De Lange and colleagues observed that 50% of 
their octogenarian patients were intubated during 
their ICU stay, and 7% underwent tracheostomy. 
In another cohort of 1,220 patients aged 80 years 
and older, 5.9% of patients admitted to ICU for 
respiratory failure required invasive mechanical 
ventilation, whereas 29.1% required non-invasive 
mechanical ventilation [36]. Approximately fifty 
percent of our patients needed invasive mechanical 

ventilation, with 11.8% successfully extubated and 
11.8% undergoing tracheostomy. Differences in 
intubation rates may be attributed to variations in 
patient characteristics and variances among clinics 
about intubation and end-of-life decisions.

A significant limitation of our study was the 
small number of patients, which restricts its 
generalizability to the general population. The 
retrospective design resulted in some limitations, 
such as the inability to include comprehensive 
geriatric assessments in the study. Additionally, 
since the frailty assessment was performed by only 
one researcher, there may be potential bias in it 
due to a lack of data on inter-rater reliability. On 
the other hand, the inclusion of real-life data from 
unselected intensive care patients strengthened 
our study. Furthermore, there is very little research 
about octogenarians in the literature, so we believe 
that this study will make a significant contribution 
to readers’ knowledge.

In conclusion, frailty assessment provides critical 
insights on elderly patients admitted to the ICU. 
The association with the APACHE II score and its 
predictive capacity for death make CFS a rational 
alternative instrument in routine ICU practice.
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