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Abstract
Traumatic brain injury (TBI), which is seen more in young adults, affects both patients and their families. 
The need for palliative care in TBI and the limits of the care requirement are not clear. The aim of this 
study was to investigate the length of stay in the palliative care center (PCC), Turkey, the status of patients 
at discharge, and the need for palliative care in patients with TBI. The medical records of 49 patients with 
TBI receiving palliative care in PCC during 2013–2016 were retrospectively collected, including age and 
gender of patients, the length of stay in PCC, the cause of TBI, diagnosis, Glasgow Coma Scale score, Glas
gow Outcome Scale score, Karnofsky Performance Status score, mobilization status, nutrition route (oral, 
percutaneous endoscopic gastrostomy), pressure ulcers, and discharge status. These patients were aged 45.4 
± 20.2 years. The median length of stay in the PCC was 34.0 days. These included TBI patients had a Glasg
ow Coma Scale score ≤ 8, were not mobilized, received tracheostomy and percutaneous endoscopic gastros-
tomy nutrition, and had pressure ulcers. No difference was found between those who were discharged to 
their home or other places (rehabilitation centre, intensive care unit and death) in respect of mobilization, 
percutaneous endoscopic gastrostomy, tracheostomy and pressure ulcers. TBI patients who were followed 
up in PCC were determined to be relatively young patients (45.4 ± 20.2 years) with mobilization and nutri-
tion problems and pressure ulcer formation. As TBI patients have complex health conditions that require 
palliative care from the time of admittance to intensive care unit, provision of palliative care services should 
be integrated with clinical applications. 
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Introduction
Traumatic injuries have high morbidity and mortality rates 
and they can also cause disability (Garcia-Altes et al., 2012). 
Although traumatic brain injury (TBI) is seen more in young 
adults in economically developed countries, it may also be a 
cause of disability or death in children (Hukkelhoven et al., 
2003; Jagnoor and Cameron, 2014; Godbolt et al., 2015). TBI 
is one of the most significant causes of long-term disability 
throughout the world, primarily in industrialized, developed 
countries, and it is not only a medical problem but also a 
public health problem. However, its global incidence re-
mains unknown (Narayan et al., 2002; Corrigan et al., 2010; 
Humphreys et al., 2013). Surviving TBI patients experience 
a significant degree of cognitive and physical problems 
which disturb the establishment of direct communication 
(Nichol et al., 2011). For those who survive, TBI gives rise 
to various social and community negative effects (Selassie et 
al., 2008). The high costs incurred by TBI during the critical 
period and following acute care can have devastating results 

for the patient and their family (Hall et al., 2015). Together 
with the high costs of care, there is also a severe economic 
burden of TBI due to the loss of productivity (Narayan et al., 
2002; Corrigan et al., 2010; Garcia-Altes et al., 2012). For all 
these reasons, TBI is a significant health and socio-economic 
problem throughout the world in general.

Patients admitted to the neurological and neurosurgical 
intensive care unit (ICU) are at a high risk of mortality and 
because of severe physical and cognitive problems, they are 
unable to participate in the decision-making of their own 
treatment (Creutzfeldt et al., 2015). The increasing severity 
of illness in surviving TBI patients increases the need for 
institutional care or care in rehabilitation centers (McGarry 
et al., 2002). TBI does not just affect the individual who has 
suffered the trauma, but also deeply affects the caregivers 
and the community as a whole (Nichol et al., 2011). Al-
though patients and their families have a high requirement 
for palliative care (PC), there is insufficient knowledge on 
the best means of administering this care, the frequency and 
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manner (Creutzfeldt et al., 2015). 
The World Health Organization defines PC as an approach 

that improves the quality of life of patients and their families 
facing the problem associated with life-threatening illness, 
through the prevention and relief of suffering by means of 
early identification and impeccable assessment and treat-
ment of pain and other problems, physical, psychosocial and 
spiritual (World Health Organization (WHO), 2015). ICU 
services administered to TBI patients are oriented towards 
prolonging life span, whereas PC attempts to improve the 
quality of life. In this context, even if it seems contrary to the 
definition of PC, it is thought that PC could be administered 
to trauma patients (Mosenthal and Murphy, 2003). Despite 
some significant differences, as the need for PC is the same, 
the provision of PC has started to be extended from ma-
lignant diseases to non-malignant diseases (Chahine et al., 
2008). PC, as a human right, must be accessible, fair and 
inclusive for all (Brennan, 2007). However, the training and 
experience of trauma surgeons and other specialists are poor 
in palliative procedures that require skills such as commu-
nication and pain and symptom management (Mosenthal 
and Murphy, 2003). Thus, for patients with severe stroke, 
PC needs have been identified and addressed (Holloway et 
al., 2014). In Turkey, as throughout the world, research into 
PC and TBI patients is limited, and there are extremely few 
studies regarding neurological and neurosurgical patients 
and PC (Creutzfeldt et al., 2015). 

The evaluation of PC as a human right renders PC both 
as a privilege and separated from other healthcare services. 
There is a very limited amount of data, even almost negligi-
ble, regarding PC needs in patients with head trauma. Thus, 
how PC can be integrated into the care process in the treat-
ment of TBI has become a very important topic. The aim of 
this study was to investigate PC requirement, hospitalization 
period, and discharge status of TBI patients in the palliative 
care center (PCC), Turkey. This retrospective study is im-
portant as the first study in this field in Turkey.

Subjects and Methods 
Ethics statement 
The study was approved by Ankara Numune Training 
and Research Hospital Ethics Committee (approval No. 
11.11.2015/E-15-654).

Patients
The hospital records of TBI patients admitted to the PCC of 
Ankara Ulus State Hospital, Turkey during 2013–2016 were 
retrospectively collected (Figure 1). 

Measurements
Medical records comprise the information including the age 
and gender of patients, the length of stay (LOS) in PCC, the 
cause of TBI, diagnosis, Glasgow Coma Scale (GCS) score, 
Glasgow Outcome Scale (GOS) score, Karnofsky Perfor-
mance Status (KPS) score, mobilization status, nutrition 
routes (oral, percutaneous endoscopic gastrostomy (PEG)), 
tracheostomy), pressure ulcers (PU) and discharge status 

Figure 1  Study flowchart. 
PCC: Palliative care center.

(home, rehabilitation centre, intensive care unit, death). 
Following TBI, in addition to the use of scales evaluating 

disability and functionality, GOS is generally used for evalu-
ation of quality of life (Nichol et al., 2011). The KPS is a scale 
consisting of 11 grades progressing from 0 to 100 points with 
increments of 10 points according to the performance status, 
where 0 points = death and 100 points = normal status with 
no complications or findings of disease (Buccheri et al., 
1996). The KPS measures the health status in three areas of 
activity, work and ability for self-care and can be used by any 
healthcare personnel as a rapid assessment of general func-
tion and status (Abernethy et al., 2005). In this study, analy-
sis was made by grouping GCS, GOS and KPS. Patients were 
divided into three groups as severe GCS (GCS score: 3–8), 
moderate GCS (GCS score: 9–12) and mild GCS (GCS score: 
13–15) (Jagnoor and Cameron, 2014); poor GOS (death and 
vegetative state), moderate GOS (severe disability) and good 
GOS (moderate disability and full recovery); severe KPS (KPS 
score: 0–30), moderate KPS (KPS score: 40–60), and mild 
KPS (KPS score: 70–100). 

In addition, the patients were also grouped according to 
gender, mobilization status, oral nutrition, PEG, tracheosto-
my, the presence of PU, and discharge status. All the groups 
formed were compared in respect of age, LOS in PCC, GCS, 
GOS and KPS scores.     

Statistical analysis
The calculations and statistical analyses of the study data were 
made using Windows-based Microsoft® Office Excel 2003 SP 
3 (Excel© 1985–2003 Microsoft Corporation) and IBM SPSS 
Statistics 23.0 (IBM Corp., Armonk, NY, USA). The confor-
mity to normal distribution of continuous variables (age, LOS 
in PCC) was examined graphically and with the Shapiro-Wilk 
test. The variable of age conformed to normal distribution and 
all the other continuous variables were skewed. In descriptive 

PCC admitted patients

Patients diagnosed with traumatic brain injury (n = 60)

Patients with traumatic brain injury (n = 49)

Data collection

Statistical analysis

Exclusion:
–Patients who were diagnosed with trauma but without 

head trauma (n = 5)
–Patients with isolated spinal trauma (n = 3)
–Patients with incomplete records (n = 3)
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statistics, age was expressed as the mean ± standard deviation 
(SD) and all skewed data were expressed as median and inter-
quartile range [IQR]. Categorical data were stated as number 
(n) and percentage (%). The Kruskal-Wallis test was applied 
for comparison of continuous variables among groups. Post-
hoc pairwise comparisons were made with the Bonferroni 
corrected Mann-Whitney U test. The chi-square test was used 
for comparison of differences between categorical variables. To 
define the risk increase in 2 × 2 tables, odds ratio and 95% con-
fidence interval values were calculated.  A value of P < 0.05 was 
accepted as statistically significant.

Results
Patients and PC requirement
After excluding 11 patients including 3 diagnosed with trauma 

but no head trauma, 5 with isolated spinal trauma and 3 with 
incomplete records, 49 patients were included in this study. The 
clinical characteristics of patients diagnosed with head trauma 
and subjected to PC from admission to discharge are shown in 
Table 1. The 49 patients included in this study comprised 35 
(71.4%) males and 14 (28.6%) females, with a mean age of 45.4 
± 20.2 years (range, 15–89 years). The median LOS in PCC was 
34.0 days (IQR = 91.0), ranging from 3–293 days. The median 
GCS value was 10.0 (IQR = 4.0), ranging from 4–15. Patients in 
the severe GCS group were those who had the characteristics 
of inability to mobilize, nutrition route (oral or PEG), tracheos-
tomy and PU (Table 2). There was significant difference in the 
median GCS value between groups according to the KPS score 
(P < 0.001). Patients with severe KPS had a significantly lower 
median GCS than patients with moderate and mild KPS (P < 

Table 1 Clinical characteristics of TBI patients subjected to palliative care

Variable Variable

Age (years)* 45.4±20.2 KPS**

Gender (males/females)** 35/14(71.4/28.6) 0 Points 0
LOS in PCC (days)*** 34(14–105) 10 Points 8(16.3)
Cause of trauma** 20 Points 11(22.4)

Traffic accident – (outside the vehicle) 12(24.5) 30 Points 7(14.3)
Traffic accident – (inside the vehicle) 20(40.8) 40 Points 12(24.6)
Others 17(34.7) 50 Points 4(8.2)

Fall 7(14.3) 60 Points 1(2)
Fall from height 8(16.3) 70 Points 3(6.1)
Assault 2(4.1) 80 Points 3(6.1)

Diagnosis** 90 Points 0
Subarachnoid hemorrhage and comorbidities 28(57.1) 100 Points 0

Subdural hematoma 8(16.3) KPS grouping**

Subdural hematoma + subdural hemorrhage 14(28.6) Mild  (70–100) 6(12.2)
Subdural hematoma + hypoxic brain 2(4.1) Moderate  (40–60) 17(34.7)
Subdural hematoma + cervical trauma 4(8.2) Severe (0–30) 26(53.1)

Subdural hematoma and comorbidities 13(26.5) Mobilization**

Subdural hematoma 8(16.3) Present 7(14.3)
Subdural hematoma + cervical trauma 5(10.2) Absent 42(85.7)

Others 8(16.3) Oral nutrition**

Epidural hemorrhage 3(6.1) Present 9(8.4)
Hypoxic brain 3(6.1) Absent 40(81.6)
Axonal injury 2(4.1) PEG**

GCS grouping** Present 35(71.4)
Mild  (13–15) 9(18.4) Absent 14(28.6)
Moderate  (9–12) 19(38.7) Tracheostomy**

Severe  (≤ 8) 21(42.9) Present 32(65.3)
GOS** Absent 17(34.7)

Good recovery 3(6.1) Pressure ulcer**

Moderate disability 5(10.2) Present 23(46.9)
Severe disability 27(55.2) Absent 26(53.1)
Vegetative state 8(16.3) Discharge**

Death 6(12.2) Home 31(63.4)
GOS grouping** Rehabilitation centre 6(12.2)

Good (moderate disability + good recovery) 8(16.3) Intensive care unit 6(12.2)
Moderate  (severe disability) 27(55.1) Death 6(12.2)
Poor  (death + vegetative state) 14(28.6)

*Values are presented as the mean ± standard deviation. **Values are presented as n (%). *** Values are presented as median (25th–75th percentile). 
GCS: Glasgow Coma Score; GOS: Glasgow Outcome Scale; KPS: Karnofsky Performance Status; PEG: Percutaneous Endoscopic Gastrostomy.
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0.001) (Table 2).

LOS
No significant difference was determined in the age, LOS in 
PCC and median GCS of the patients under different con-
ditions (P > 0.05). There were no significant differences in 
age (P = 0.423) and LOS in PCC (P = 0.046) between KPS 
groups (Table 3). 

Patients subjected to PEG and patients with PU had a 
significantly greater median LOS in PCC than those not sub-
jected to PEG and those without PU separately (P < 0.001) 
(Table 3). There were no significant differences in age and 

LOS in PCC between poor GOS, moderate GOS and good 
GOS groups (P  > 0.05) (Table 3). Patients with good GOS 
had a significantly greater median GCS than in patients with 
moderate and poor GOS, and patients with moderate GOS 
had a significantly greater GCS than in patients with poor 
GOS (P ≤ 0.001) (Table 3). 

Discharge status
There were no differences in LOS in PCC and median GCS 
between different discharge statuses (P > 0.05). The mean 
age was lower in males than in females, and in patients 
discharged to home than in patients discharged to others 

Table 2 Evaluation of clinical characteristics and concomitant problems according to GCS, GOS and KPS grouping of the patients 

Mobilization Oral nutrition PEG Tracheostomy Pressure ulcer

Absent Present Absent Present Absent Present Absent Present Absent Present

GCS
Mild 6(12) 3(6) 4(8) 5(10) 7(14) 2(4) 7(14) 2(4) 8(16) 1(2)
Moderate 15(31) 4(8) 15(31) 4(8) 7(14) 12(24) 8(16) 11(22) 10(20) 9(18)
Severe 21(43) 0 21(43) 0 0 21(43) 2(4) 19(39) 8(16) 13(27)
P               0.032*                 0.001*            < 0.001*              0.001*              0.038*

GOS 
Good  3(6) 5(10) 3(6) 5(10) 7(14) 1(2) 6(12) 2(4) 7(14) 1(2)
Moderate 26(53) 1(2) 25(51) 2(4) 5(10) 22(45) 7(14) 20(41) 13(27) 14(29)
Poor  13(27) 1(2) 12(24) 2(4) 2(4) 12(24) 4(8) 10(20) 6(12) 8(16)
P             < 0.001*                0.002*             < 0.001*              0.032*             0.097

KPS
Mild 26(53) 0(0) 26(53) 0 2(4) 24(49) 4(8) 22(45) 10(20) 16(33)
Moderate 15(31) 2(4) 13(27) 4(8) 6(12) 11(22) 7(14) 10(20) 10(20) 7(14)
Severe 1(2) 5(10) 1(2) 5(10) 6(12) 0 6(12) 0 6(12) 0
P             < 0.001*             < 0.001*             < 0.001*             < 0.001*             0.021

Values are presented as number of cases (percentage). *P < 0.05 (chi-square test). GCS: Glasgow Coma Score, severe GSC: 3–8, moderate GCS: 9–12, 
mild GCS: 13–15. GOS: Glasgow Outcome Scale, poor GOS: death and vegetative status, moderate GOS: severe disability, good GOS: moderate 
disability and full recovery. KPS: Karnofsky Performance Status, severe KPS: 0–30, moderate KPS: 40–60, mild KPS: 70–100.

Table 4  Comparison of clinical characteristics and concomitant problems according to gender and  discharge status  

  Female Male χ2 value OR (95%CI) P value
Discharge 
to home

Discharge to 
other places* χ2 value OR (95%CI) P value

Tracheostomy
Absent 9(18.4) 8(16.3) 7.575 6.075(1.578–23.391) 0.006 11(22.4) 6(12.2) 0.023 0.909(0.267–3.096) 0.879
 Present 5(10.2) 27(55.1) 20(40.8) 12(24.5)

PEG 
Absent 5(10.2) 9(18.4) 0.49 1.605(0.424–6.070) 0.484 10(20.4) 4(8.2) 0.562 0.600(0.157–2.297) 0.453
 Present 9(18.4) 26(53.1) 21(42.9) 14(28.6)

Oral nutrition
Absent 11(22.4) 29(59.2) 0.123 0.759(0.161–3.574) 0.726 25(51.0) 15(30.6) 0.055 1.2(0.261–5.523) 0.815
 Present 3(6.1) 6(12.2) 6(12.2) 3(6.1)

Mobilization
Absent 12(24.5) 30(61.2) 0.000 1.000(0.170–5.878) 1.000 25(51.0) 17(34.7) 1.771 4.08(0.45–37.001) 0.183
 Present 2(4.1) 5(10.2) 6(12.2) 1(2.0)

Pressure ulcer 
Absent 8(16.3) 18(36.7) 0.131 1.259(0.361–4.391) 0.717 15(30.6) 11(22.4) 0.740 1.676(0.515–5.459) 0.390
 Present 6(12.2) 17(34.7)    16(32.7) 7(14.3)   

Values are presented as number of cases (percentage). Chi-square test was used, and P < 0.05 is significant. OR: Odds ratio; CI: confidence interval; 
PEG: percutaneous endoscopic gastrostomy. *Discharge to rehabilitation centre, intensive care unit and death.
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(Supplementary Table 1). Tracheostomy was performed 
at a significantly higher rate in males than in females (χ2 = 
7.575; P = 0.006) and male gender had a much greater risk 
of tracheostomy (OR = 6.08, 95%CI: 1.58–23.39). There were 
no differences in mobilization, oral nutrition, PEG and PU 
between males and females (P > 0.05; Table 4). No significant 
differences in mobilization, oral nutrition, PEG and PU were 
observed between patients discharged to their home and 
those discharged to other places (P > 0.05; Table 4). The caus-
es of trauma, diagnosis, GOS grouping were similar between 
males and females (P > 0.05; Supplementary Table 2). There 
were no significant differences in cause of head trauma, diag-
nosis, GOS grouping between severe, moderate and mild KPS 
groups (Supplementary Table 3). 

In this study, 49 patients who stayed in PCC were includ-

ed in this study, and 10 of them died and 4 were transferred 
to ICU during the 3-year study period, with a mortality rate 
of 20.4%. Of the surviving 39 patients, 36 (73%) patients (28 
with sequelae and 8 in a vegetative state) were dependent on 
or needed care, and only 3 were discharged with no sequelae. 
The high rate of 73% of dependent patients in need of care was 
thought to be due to terminal-stage patients having been trans-
ferred from the ICUs of other hospitals for palliative care.  

Discussion
TBI is one of the leading causes of morbidity and disability 
worldwide with a greater economic burden in low and middle 
income countries, and very little is known about the outcomes 
after treatment (Hukkelhoven et al., 2003; De Silva et al., 
2009; Corrigan et al., 2010). Although the treatment outcome 

Table 3 The effects of clinical characteristics and concomitant problems of the patients according to age distribution, LOS in PCC and GCS

Age (year) P LOS in PCC (days) P GCS P

Mobilization*

Absent 45(29–58.3) 0.954 43(17.3–105.8) 0.036 8.5(6–10.3) 0.001
Present 38(27–75)  17(8–33)  12(12–14)  

Oral nutrition*      
Absent 43.5(29–53.8) 0.484 45.5(17.5–107.3) 0.027 8(6–10) < 0.001
Present 41(28–76)  20(9–31.5)  13(12–14.5)  

PEG*      
Absent 56.5(29.5–75.5) 0.138 23.5(9.5–32.3) 0.005 12.5(10–14.3) < 0.001
Present 40 (29–53)  46(18–115)  8(6–10)  

Tracheostomy*       
Absent 53(26–76) 0.207 29(10–49) 0.122 12(10–14) < 0.001
Present 40.5(29.5–53)  45.5(15.8–107.3)  8(6–10)  

Pressure ulcer*       
Absent 52(30.5–63.8) 0.241 17.5(10–30.5) < 0.001 11.5(8–13.3) 0.004
Present 38(24–53)  105(49–161)  8(6–10)  

GCS**       
Mild 53(28–70.5)  29(8.5–32.5)  14(13–15)  
Moderate 44(37–71) 0.223 33(14–105) 0.061 10(10–12) –

Severe 37(24–53)  46(18.5–161)  6(6–8)  
KPS**       

Mild 52(29.5–78.5)  18.5(8.3–32.3)  14(12–14.3)  
Moderate 46(32–65.5) 0.423 30(12–63) 0.046 12(10–13) < 0.001
Severe 39(28.3–53)  46(18.8–126.5)  8(6–8)  

GOS**       
Mild 37.5(26.5–59.8)  18.5(8.5–32.8)  14(12–14.8)  
Moderate 46(32–62) 0.636 41(15–105) 0.026 10(8–10) < 0.001
Severe 43(18–59.8)  47.5(17.8–161)  6(5.8–7.5)  

Diagnosis**       
Subdural hematoma and comorbidities 43.5(26.3–60.8)  40(20.3–105)  9(6–12.8)  
Subarachnoid hemorrhage and comorbidities 44(37–68) 0.423 20(12.5–47.5) 0.413 10(8–12) 0.634
Others 36(20.8–53)  37(10–113.3)  9.5(8–11.5)  

Cause of trauma**       
Traffic accident – (outside the vehicle) 32.5(19.8–53) 43.5(11.8–149.5) 0.786 8.5(6.5–12) 0.787
Traffic accident – (inside the vehicle) 45(31.3–60.8)  0.402 30.5(15.5–112.5)  9.5(6.5–11.8)  
Others 46(33–73)  34(14–69.5)  10(8–12.5)  

Values are stated as median (25th–75th percentile). *P < 0.05 (Mann-Whitney U test is used for comparison). **P < 0.016 (Bonferroni corrected 
Kruskal-Wallis tests). LOS: Length of Stay; PCC: palliative care centre; PEG: percutaneous endoscopic gastrostomy; GCS: Glasgow Coma Score, 
severe GSC: 3–8, moderate GCS: 9–12, mild GCS: 13–15; GOS: Glasgow Outcome Scale, poor GOS: death and vegetative status, moderate GOS: 
severe disability, good GOS: moderate disability and full Recovery; KPS: Karnofsky Performance Status, severe KPS: 0–30, moderate KPS: 40–60, 
mild KPS: 70–100.
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of surviving TBI patients is associated with many factors, the 
costs of the condition to the individuals and community are 
involved in the macro-level outcomes reflecting quality of life 
and a return to independent living (Narayan et al., 2002; Se-
lassie et al., 2008; Nichol et al., 2011; Hall et al., 2015). TBI in 
some form develops in approximately 2.5 million individuals 
per year in Europe, 1 million of these are admitted to hospital 
and of these 75,000 die (Maas et al., 2015). In the USA, it has 
been reported that 1.1 million individuals per year are treated 
in emergency departments with a diagnosis of non-fatal TBI, 
235,000 are admitted to hospital, approximately 50,000 die 
and 124,000 (43.1%) are discharged from hospital. Long-term 
disabilities develop because of TBI and these disabilities form 
the most significant obstacle to the continuation of life (Corri-
gan et al., 2010; Jagnoor and Cameron, 2014). Following TBI, 
there is a need for every kind of care and support which will 
improve quality of life and the economic situation for those 
who survive and their families, possibly throughout the life 
(Nichol et al., 2011; Jagnoor and Cameron, 2014). 

Patients in PCC stay in single rooms together with either 
a family member who undertakes the care or a person pro-
viding professional care. An anesthesia and re-animation 
specialist is responsible for the service provided to patients 
in PCC 24 hours a day and 7 days a week. Specialists from 
brain surgery, general surgery, internal cardiology, chest 
diseases, infectious diseases, plastic and reconstructive sur-
gery, physical therapy and rehabilitation work as consulting 
doctors. Dieticians and physiotherapists also have a function 
in PCC. In addition to the medical treatment, psychological 
support is provided for the patient and their family by psy-
chologists and psychological care specialists. 

Continuation of life with severe and moderate sequelae is 
a difficult situation to be accepted by both the patient and 
their family. In the early stages after TBI, the patient and their 
family together require physical, psychosocial, and emotional 
support. Creutzfeldt et al. (2015) reported that 62% of pa-
tients admitted to neuro-ICU were defined as in need of PC 
by ICU clinicians. In recent years, PC has been accepted as a 
part of comprehensive care for the increasing number of crit-
ical patients, irrespective of diagnosis and prognosis, and has 
been extremely effective for developing strategies (Aslakson 
et al., 2014). While KPS is often used as a prognostic tool in 
PC, GOS and GCS are used as prognostic tools in ICU. In the 
current study, patients with good GOS were observed to have 
significantly high median GCS and patients in the severe KPS 
group had significantly low median GCS. Twenty-one patients 
were determined with GCS ≤ 8, as the prognosis was expected 
to be poor in the majority, and the necessity to implement PC 
from the time of admittance to ICU was shown.  

PEG has become a routine procedure for patients with pro-
longed lack of consciousness after TBI. In this study, only 9 
patients could be fed orally and PEG was applied to 35 (71.4%). 
The ability for oral feeding of patients in PC or nutritional 
support with PEG, NG or TPN provides significant positive 
support especially for the patient’s family. In 32 patients, early 
tracheostomy was applied because of a prolonged requirement 
for mechanical ventilation in ICU, but as mechanical venti-
lation could not be applied to these patients in PC, oxygen 

support was provided at intervals from the tracheostomy can-
nula. The 32 (65.3%) patients subjected to tracheostomy had 
similar KPS, GOS and GCS values. Cases with tracheostomy 
performed in the early stage of severe isolated head injury had 
a decreased LOS in ICU and fewer total days of ventilation 
(Siddiqui et al., 2015). Impaired nutrition has been reported 
to affect the formation of PU and has a negative effect on 
prognosis by increasing mortality (Montalcini et al., 2015). 
Sufficient albumin has a direct effect on neurological injures 
and improves vital and functional outcomes together with re-
duced oxygenation in secondary brain damage (Bernard et al., 
2008; Baltazar et al., 2015). A low GCS score was seen in the 
severe KPS group and in patients with poor GOS who were 
not mobilized, had a tracheostomy, had PEG applied, were 
not fed orally, and had PU. 

In patients with PEG who were not fed orally and not 
mobilized, the LOS in PCC was significantly high. Among 
patients included in this study, 42 (85.7%) patients were 
bedridden and 23 (46.9%) patients developed PU, indicat-
ing that other patients without PU who were not mobilized 
have the risk of developing PU over time. The patients with 
a TBI and those who have to live together with the patients 
were considered in this study. Patient’s conditions including 
tracheostomy, PEG, inability to take oral nutrition, devel-
opment of PU, and inability to be mobile make lives of the 
patients and their caregivers extremely difficult. At the same 
time, their quality of life is directly affected. For example, 
taking prophylactic precautions to prevent PU formation 
will make a positive contribution to the quality of life of the 
patient and their family. It would be possible to educate the 
patient and their family in preventative measures. PCCs are 
centers where communication is prioritized and the patient 
and their family can learn how they can live with the situa-
tion they find themselves in (Owens et al., 2005). 

Healthcare professionals can facilitate PC services to TBI 
patients with PC rules and applications (Frontera et al., 
2015). Those working in ICU in particular know how com-
munication should be established when sharing information 
with terminal-stage patients and their family and as a result 
the communication is more supportive and empathic (Cur-
tis et al., 2001; Simmons et al., 2008). Simmons et al. (2008) 
applied PC to patients with intracerebral hemorrhage and 
reported that those administering PC should help the fam-
ily at the stage of decision-making for surgery to withdraw 
technological support and other invasive interventions such 
as artificial feeding which affects the prognosis. If the family 
members make a decision not to apply treatment or to close 
down a life support unit, the clinician will work easily (Owens 
et al., 2005). In Turkey, the non-application of treatment or 
terminating treatment or ‘do not resuscitate’ – DNR orders, 
are not legal and are not applied. In brain-dead patients, the 
decision to close down the life support unit is controversial 
except for organ transplantation and again is not applied. 
Therefore, in practice, in communication with the families of 
TBI patients, the subjects of DNR, terminating or not apply-
ing treatment are not discussed and treatment of the patient 
is continued. Throughout the hospitalization period, support 
was provided by psychologists and emotional care specialists 
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for the patient and their family to make them to accept the 
prognosis and the state of dependency. 

In conclusion, there is a very limited amount of data, even 
almost negligible, related to the PC needs of TBI patients. 
This retrospective study has shown that TBI patients have 
complex health conditions entailing high treatment costs 
and they are dependent on family care after discharge. To 
improve the quality of life of TBI patients, it is important 
to determine the PC requirements and to integrate PC with 
other services according to the principles of PC. Criteria 
must be defined to be able to implement more effective and 
better quality PC for these patients. There is a need for fur-
ther studies on this subject. 
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Supplementary Table 1 Comparisons of age, LOS in PCC and GCS according to gender and discharge status

 

Gender Discharge status

Female (n = 14) Male (n = 35) P Discharge to home (n = 31)
Discharge to rehabilitation center, 
ICU and death (n = 18) P

Age* 56.3±23 41.1±17.5 0.016 40±18.1 54.7±20.7 0.013
LOS in PCC ** 43.5(27–54) 33(14–105) 0.707 45(17–105) 31(14–67) 0.412
GCS** 10(8–12) 9(6–12) 0.389 10(8–12) 8(8–12) 0.593

LOS: Length of Stay; PCC: palliative care centre; GCS: Glasgow Coma Scale; ICU: intensive care units. A level of P < 0.05 is considered statistically 
significant. *Values are stated as the mean ± standard deviation. T test is used for comparison. **Values are stated as median (25th–75th percentile).  
Mann-Whitney U test is used for comparison. 

Supplementary Table 2 Comparison of GOS grouping, diagnosis and causes of trauma according to gender and discharge status

 

Gender Discharge status

Female (n = 14) Male (n = 35) P
Discharge to 
home (n = 31)

Discharge to rehabilitation 
center, ICU and death (n = 18) P

GOS    
Mild 1(7.1) 7(20.0) 0.519 6(19.4) 2(11.1) 0.414
Moderate 9(64.3) 18(51.4)  18(58.1) 9(50.0)  
Severe 4(28.6) 10(28.6)  7(22.6) 7(38.9)  

Diagnosis    
Subdural hematoma and comorbidities 9(64.3) 19(54.3) 0.812 19(61.3) 9(50.0) 0.645
Subarachnoid hemorrhage and comorbidities 3(21.4) 10(28.6)  8(25.8) 5(27.8)  
Others 2(14.3) 6(17.1)  4(12.9) 4(22.2)  

Cause of trauma    
Traffic accident – (outside the vehicle) 5(35.7) 7(20.0) 0.420 9(29.0) 3(16.7) 0.468
Traffic accident – (inside the vehicle) 4(28.6) 16(45.7)  13(41.9) 7(38.9)  
Others 5(35.7) 12(34.3) 9(29.0) 8(44.4)  

Values are presented as number of cases (column percentage). P < 0.05 is considered statistically significant, and chi-square test is used for 
comparison. KPS: Karnofsky Performance Status, severe KPS: 0–30, moderate KPS: 40–60, mild KPS: 70–100; GOS: Glasgow Outcome Scale, poor 
GOS: death and vegetative status, moderate GOS: severe disability, good GOS: moderate disability and full recovery; ICU: intensive care unit.

Supplementary Table 3 Comparison of clinical characteristics 
according to KPS grouping

 
KPS grouping

Mild Moderate Severe P

GOS
Mild 5(83.3) 3(17.6) 0 < 0.001*
Moderate 0 12(70.6) 15(57.7)
Severe 1(16.7) 2(11.8) 11(42.3)

Diagnosis
Subdural hematoma and
  comorbidities

3(50.0) 9(52.9) 16(61.5) 0.534

Subarachnoid hemorrhage
  and comorbidities

3(50.0) 5(29.4) 5(19.2)

Others 0 3(17.6) 5(19.2)
Cause of trauma

Traffic accident –
   (outside the vehicle)

2(33.3) 3(17.6) 7(26.9) 0.686

Traffic accident – 
   (inside the vehicle)

3(50.0) 6(35.3) 11(42.3)

Others 1(16.7) 8(47.1) 8(30.8)

Values are presented as number of cases (column percentage), n(%).  
KPS: Karnofsky Performance Status, severe KPS: 0–30, moderate KPS: 
40–60, mild KPS: 70–100; GOS: Glasgow Outcome Scale, poor GOS: 
death and vegetative status, moderate GOS: severe disability, good 
GOS: moderate disability and full recovery. Chi-square test was used 
for comparison. A level of P < 0.05 is considered statistically significant.




