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Introduction: The need for palliative care increases with advanced age 
and chronic diseases. We evaluated the factors that prolong discharge from 
palliative care center to improve the efficient use of existing palliative care 
beds.

Materials and Methods: This retrospective study included patients 
discharged from a palliative care center. The demographic and clinical features 
of the two groups, differentiated by length of stay, were compared. 

Results: This study included 103 patients Group 1, n = 56, aged 67.7 ± 16.4 
years and Group 2, n = 47, aged 67.6 ± 14.1 years. The length of stay in the 
center was 12.4 ± 4.8 days for Group 1 and 42.4 ± 15.8 days for Group 2. The 
number of patients with heart failure was higher in Group 2 than in Group 1 
(p = 0.006), and the number of patients receiving oral nutrition was higher in 
Group 1 (p = 0.031). The gastrostomy status of Group 2 was higher than that of 
Group 1 (p = 0.035). Grades 1 and 3-4 decubitus ulcers were more common in 
Group 1 than in Group 2 (p = 0.009), and the lowest sodium levels were lower 
in Group 1 (p = 0.033). 

Conclusion: Anoxic brain injury as a referral diagnosis,  presence of heart 
failure, and lower serum sodium levels were associated with a longer length of 
stay in palliative care center. It is important to determine the factors  affecting  
long-term hospitalization and discharge so that more patients can benefit from 
inpatient palliative care services.
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INTRODUCTION 

Palliative care (PC) is defined as an approach that 
improves the quality of life of patients and their 
families when facing life-threatening diseases (1). 
The need for PC is growing due to the increases in 
the elderly population and the prevalence of chron-
ic life-threatening diseases (2). Determining the fac-
tors affecting the discharge of patients treated in a 
palliative care center (PCC) may contribute to the 
efficient use of existing PCC beds (3). The aim of 
this study was to evaluate the factors that prolong 
patients’ discharge from a PCC. 

MATERIALS AND METHODS 

Ethical approval and study protocol

This study was approved by the Instutional Ethical 
Committee of our university- affiliated training and 
research hospital in Ankara, Turkey (December 28, 
2020, number 101/08, Chairperson: Professor GS; 
Clinicaltrials.gov identifier: NCT04755374). Written 
informed consent was obtained from all patients or 
their relatives. All procedures were performed in ac-
cordance with the principles of the Declaration of 
Helsinki.

The records of patients referred to our universi-
ty-affiliated training and research hospital’s PCC be-
tween August 2018 and September 2020 and those 
who were discharged were evaluated retrospective-
ly. Patients were excluded if their records were in-
complete, they refused to participate in the study, 
they were transferred to intensive care, or they died. 

Data sources
The data were obtained from the hospital com-

puterized database. The following data were re-
corded: age, gender, body mass index, length of 
stay (LOS) in the PCC, diagnosis (cancer, cerebrovas-
cular disease, Alzheimer’s disease/dementia, motor 
neurone disease, Parkinson’s disease, chronic ob-
structive pulmonary disease [COPD], trauma, infec-

tion), a comorbid disease (hypertension, diabetes 
mellitus, heart failure, chronic kidney disease, epi-
lepsy), performance assessed on the Karnofsky per-
formance scale (KPS), clinical features (spontaneous 
breathing, tracheostomy, invasive home mechanical 
ventilation, oral nutrition, parenteral nutrition, gas-
trostomy, decubitus ulcers, mobilization), education 
status of the patient and their caregiver, lowest and 
highest hemoglobin values, serum sodium (Na) lev-
els, and white blood cell counts. The KPS measures 
a patient’s health status based on their self-care ca-
pacity, ability to carry out daily tasks, and general 
functioning for survival. The KPS comprises 11 class-
es, which progress from 0 (death) to 100 points (nor-
mal condition without any disease) (4). The patients 
discharged home were grouped according to their 
LOS in the PCC as Group 1 (discharged in less than 
or equal to 21 days) or Group 2 (discharged after 
more than 21 days) and analyzed accordingly (5).

Data analysis
Statistical analyzes were performed using IBM 

SPSS for Windows Version 22.0 package program. 
Numerical variables are mean ± standard deviation 
or median [25–75. percentile] values   and categor-
ical variables were summarized with numbers and 
percentages. Parametric test assumptions (normal-
ity and homogeneity of variances) were checked 
before comparing the groups in terms of numerical 
variables. Whether the numerical variables showed 
normal distribution was examined by Shapiro Wilks 
test. The homogeneity of the variances of the com-
pared groups was examined using the Levene 
test. The difference between the two independent 
groups in terms of numerical variables was exam-
ined using the t test in the independent groups if 
the parametric test conditions were met and with 
the Mann Whitney U test if they were not. Compar-
ison of more than two groups in terms of numeri-
cal variables was made with the Kruskal Wallis test. 
Whether there was a difference between the groups 
in terms of categorical variables was examined us-
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ing the chi-square test or Fisher’s exact test. The 
relationship between numerical variables was given 
by Spearman correlation coefficient. Multiple step-
wise linear regression analysis was applied to deter-
mine the factors determining the length of hospital 
stay. A value of p < 0.05 was accepted as statistically 
significant.

RESULTS 
During the 2-year study period, 197 patients were 
admitted to the PCC. Among them, 34 patients 
died, and 30 patients were transferred to inten-
sive care unit; therefore , they were excluded from 
the study. Data from 103 patients (Group 1, n = 56; 
Group 2, n = 47) were included in the final analy-
ses (Figure 1). All patients were referred from an 
intensive care unit. The LOS was 12.4 ± 4.8 (4–21) 
days and 41.4 ± 15.8 (22–90) days in Groups 1 and 
2, respectively. The groups were comparable with 
respect to patient and caregiver characteristics, ex-
cept for patient body mass index, which was higher 
in Group 2 (Table 1).

The frequencies of diagnoses and conditions of 
the patients are listed in Table 2. The number of pa-
tients with heart failure was significantly higher in 
Group 2 than in Group 1 (14 [25.0%] vs. 25 [53.2%]; 
p = 0.006). More patients in Group 1 received oral 
nutrition (27 [48.2%]) than in Group 2 (12 [25.5%], p 
= 0.031), and the gastrostomy status of Group 2 pa-
tients (28 [50.0%]) was higher than that of Group 1 
patients (34 [72.3%], p = 0.035). Grades 1 and 3-4 
decubitus ulcers were observed more frequently in 
Group 1 than in Group 2 (10 [17.9%] vs. 8 [17.0% ]  
patients and 7 [12.5%] vs. 2 [4.3%] patients, respec-
tively; p = 0.009). There were no statistically signifi-
cant differences in mobilization status (p = 0.057) or 
Karnofsky performance scale scores (p = 0.254) be-
tween the groups (Table 2). The lowest recorded Na 
level was significantly lower in Group 1 than Group 
2 (133.8 ± 4.95 mmol/L vs 135.8 ± 4.5 mmol/L; p = 
0.033) (Table 3). 

Multiple logistic regression was used to model 
LOS and patient characteristics. Compatibility tests 
with chi-square and pseudo R2 tests were used to 
test the compatibility of the model and explain the 

Table 1. Comparison of patients characteristics between groups

Group 1
Discharged

≤21 days  (n=56)

Group 2
Prolonged discharge

>21 days  (n=47)

p value

Genderᵃ Female 26 (46.4) 20 (42.6) 0.845

Male 30 (53.6) 27 (57.4)

Age, ( years) ᵇ   67.7 ± 16.4 67.6 ± 14.1 0.971

BMI (kg/m²) ᵇ  25.4 ± 3.3 26.8 ± 3.0 0.029  ̽

Education Status of the Patient, ᵃ

Illiterate 11 (19.6) 8 (17.0)

0.586
Primary school 22 (39.3) 24 (51.1)

High school 19 (33.9) 11 (23.4)

University 4 (7.1) 4 (8.5)

Education Status of the Patient’s Care giver, ᵃ

Illiterate 1 (1.8) 3 (6,4)

0.103
Primary school 14 (25.0) 15 (31.9)

High school 34 (60.7) 18 (38.3)

University 7 (12.5) 11 (23.4)

 ᵃ numbers (percentage), ᵇmean ± standard deviation, BMI: body mass index    
  ̽ Statistically significant p values are highlighted.  
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Table 2.  Comparison of diagnose, co-morbid disease and the clinical features between groups

Group 1
Discharged
≤21 days

(n=56)

Group 2
Prononged
 discharge
>21 days

(n=47)

p value

Cancer,ᵃ 8 (14.3) 6 (12.8) 1.000

Cerebrovascular disease, ᵃ 16  (28.6) 18 (38.3) 0.404

Alzheimer’s- Dementia, ᵃ 18 (32.1) 10 (21.3) 0.311

Anoxic brain injury, ᵃ 3 (5.4) 6 ( 12.8) 0.294

Motor neurone disease, ᵃ 1 (1.8) 1 (2.1) NA

Parkinson’s disease ,ᵃ 4 (7.1) 3 (6.4) 1.000

COPD, ᵃ 10 (17.9) 2 (4.3) 0.067

Trauma, ᵃ 7 (12.5) 6 (12.8) 1.000

Infection, ᵃ 5 (8.9) 9 (19.1) 0.223

Hypertension, ᵃ 35 (62.5) 31 (66.0) 0.874

Diabetes mellitus, ᵃ 18 (32.1) 17 (36.2) 0.825

Heart failure, ᵃ 14 (25.0) 25 (53.2) 0.006 ̽    

Chronic kidney disease,ᵃ 4 (7.1) 5 (10.6) 0.729

Epilepsy, ᵃ 13 (23.2) 11 (23.4) 1.000

Number of patient having
 >1 co-morbidity, ᵃ 51(91.1) 43(91.5) 1.000

Number of patient having
 > 3 co-morbidity, ᵃ 9(16.1) 12(25.5) 0.346

Spontaneous breathing, ᵃ 47 (83.9) 32 (68.1) 0.097

Spontaneous breathing with tracheostomy, ᵃ 7 (12.5) 13 (27.7) 0.092

Invasive home mechanical ventilation, ᵃ 3 (5.4) 4 (8.5) 0.699

Oral  nutrition, ᵃ 27 (48.2) 12 (25.5) 0.031 ̽

Parenteral nutrition, ᵃ 1 (1.8) 1 (2.1) NA

Gastrostomy present, ᵃ 28 (50.0) 34 (72.3) 0.035 ̽

Decubitus ulcers,ᵃ 27 (48.2) 32 (68.1) 0.067

Grade 1 10 (17.9) 8 (17,0)

0.009 ̽Grade 2 10 (17.9) 22 (46,8)

Grade 3-4 7 (12.5) 2 (4.3)

Mobilization 20 (35.7) 8 (17.5) 0.057

Karnofsky Performance Status,ᵇ   45 ± 8.5 43.6 ± 7.9 0.254

ᵃ numbers (percentage), ᵇmean ± standard deviation, COPD: chronic obstructive pulmonary disease, KPS: Karnofsky performance scale 
scores (0 to 100 points)  
 ̽ Statistically significant p values are highlighted.
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changes in the data. According to the Nagelkerke 
test result, the independent variables included in 
the model explained approximately 23.9% of the 
changes in LOS, which was the dependent variable. 
Utilizing a stepwise regression to identify the pre-
dictive factors for our regression model, we found 
that heart failure, the lowest Na level, and anoxic 
brain injury were associated with a significantly lon-
ger LOS, while a COPD diagnosis was associated 
with a significantly shorter LOS (Table 4). The analy-
ses showed that a 1- mmol/L increase in serum Na 
levels caused a 0.93-day increase in LOS (F = 7.69, 
R2 = 23.9, p = 0.008). 

DISCUSSION
It is important to determine the factors that affect 
long-term hospitalization and discharge so that 
more patients can benefit from inpatient PC servic-
es. In this study, we examined the LOS in the PCC 
at a training and research hospital in Turkey and 
identified the possible factors related to prolonged 
hospitalization. The results showed that presence of 
heart failure, anoxic brain injury as a referral diagno-
sis, and lower serum Na levels were associated with 
a significantly longer LOS, while a COPD diagnosis 
was associated with a significantly shorter LOS. 

Table 3. Comparison of laboratory variables between groups. 

Group 1
Discharged in

≤21 days
(n=56)

Group 2
Prolonged discharge

>21 days
(n=47)

p value

Lowest hemoglobin (g/dL), ᵃ 10.22 ± 2.00 10.72 ± 1.98 0.211

Highest hemoglobin (g/dL), ᵃ 11.61 ± 2.01 12.27 ± 2.00 0.102

Lowest  serum sodium   (mmol/L) ᵃ 133.82 ± 4.95 135.87 ± 4.56 0.033 ̽

Highest  serum sodium  (mmol/L), ᵃ   141.48 ± 6.23 142.26 ± 5.69 0.516

Lowest white  blood cell (x10³/μL), ᵃ 7.26 ±2.08 7.91 ± 2.39 0.328

Highest white  blood cell (x10³/μL), ᵃ 13.71 ± 4.94 14.70 ± 5.24 0.148

ᵃ mean ± standard deviation 
 ̽ Statistically significant p values are highlighted.

Table 4. Multiple linear regression analysis of the factors affecting length of stay

B (95% CI) Beta p

Heart failure 11.16 (4.37 – 17.95) 0.29 0.002

COPD -14.96 (-25.24 - 4.69) -0.26 0.005

Lowest recorded sodium level (mmol/L) 0.93 (0.25 – 1.61) 0.24 0.008

Anoxic brain injury 15.14 (3.42 – 26.86) 0.23 0.012

F=7.69  (p<0.001) , R2=%23.9
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PC is provided for a variety of serious illnesses 
and conditions for patients across a wide range of 
ages with the aim of increasing quality of life by pro-
viding symptom control and decreasing suffering 
(1, 6). The capacity of PCCs and clinical experience 
in this field in Turkey is limited (3). Patients can be 
discharged home from PCCs when they are stable, 
symptom control is achieved, and family support is 
sufficient.

The diagnoses and clinical features of patients 
admitted to PCCs can affect their LOS (3). The pa-
tients in the current study had multiple chronic dis-
eases, and the mean KPS scores showed that most 
of the patients required considerable assistance 
and were disabled with the need for special care 
and assistance. The majority of patients were ad-
mitted for diagnosis other than cancer. The most 
prevalent diagnoses were neurological disorders 

Figure 1. Flowchart of patient enrolment in the study
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followed by COPD, trauma-related conditions, and 
infections. The most common comorbid diseases 
were hypertension, diabetes mellitus, heart failure, 
and epilepsy. We did not document the differences 
in comorbid diseases between the groups given the 
number of such diseases, which suggests that it is 
not the number of comorbid diseases but the se-
verity of the comorbidity that has an impact on LOS.

Anoxic brain injury is a medical condition with 
devastating consequences caused by prolonged 
hypoxia (7). In a study investigating the LOS in a 
PCC of patients with traumatic brain injury, the 
mean LOS was 34.0 days (8). Notably, the LOS in the 
PCC was significantly higher among patients with a 
gastrostomy who were immobile and not fed orally. 

Anemia can contribute to the symptoms of PC 
patients (9). Infection and decubitus ulcers are fac-
tors that can affect PCC LOS (3), and urinary tract 
infections are common in PC patients (10). In a study 
reporting a mean 27.2 ± 30.9 day stay in a PCC, ad-
vanced age, cancer, a diagnosis of hypoxic brain 
injury, the presence of hypertension, gastrostomy, 
parenteral nutrition, and infectious complications 
increased the LOS (3). In the patient group in our 
study, infection, anemia, and decubitus ulcers were 
not associated with a prolonged time to discharge.

Heart failure is more common with increasing 
age and is a worldwide public health problem (11). It 
is a complex clinical syndrome associated with vari-
ous symptoms, including dyspnea, fatigue, periph-
eral edema, and depression. Heart failure is one of 
the factors that affect PCC LOS (12). One study con-
cluded that care pathways for the treatment of heart 
failure decreased mortality rates and the length of 
hospital stay, but no differences were observed in 
the readmission rates and hospitalization costs (13). 
In our study, patients with heart failure had a longer 
time to discharge from the PCC. 

Hyponatremia is defined as a sodium level < 
135 mmol/L (14). Hyponatremia management can 
improve the quality of life of patients with PC (15). 
Symptoms of hyponatremia may include nausea, 

vomiting, headache, stupor, coma, seizures, fatigue, 
and cognitive impairment. Hyponatremia may be a 
contributing factor to the symptoms of PC patients 
(16) and is associated with increased mortality, 
prolonged hospital stay, and increased healthcare 
costs (17). Comorbid conditions may be the main 
cause of mortality in patients with severe hypona-
tremia (18). In a study investigating the incidence 
of hyponatremia in patients referred for PC, 61.1% 
of patients with a malignant disease and 39.9% of 
those with a non-malignant disease were found to 
have hyponatremia (15). In hospitalized cancer pa-
tients, hyponatremia may be the reason for long 
hospital stay (19). A study found a significant associ-
ation between Na levels and length of hospitaliza-
tion; for those discharged to their homes, the LOS 
was 16%–29% longer when the patients’ Na levels 
were below 135 mmol/L (14). 

In the present study, the absolute value of the 
“lowest Na level” in the prolonged discharge group 
(Group 2) was well within normal ranges; howev-
er, the fact that the LOS was higher in the patient 
group with the higher “lowest Na level” indicated 
that these patients needed to be hospitalized lon-
ger to correct their hyponatremia. Therefore, our in-
terpretation of the results pertaining to the LOS–Na 
level relationship was that in patients with hypona-
tremia, a 1-mmol/L improvement in serum Na levels 
required a 0.93-day increase in LOS.

PC is difficult for patients with COPD because 
of its unpredictable disease course (20). In patients 
with COPD, PC is not limited to the terminal stage 
and can be provided at an early stage alongside cu-
rative care (21).

This study has several limitations. First, it was 
a retrospective study, and the number of included 
patients was small. Second, we did not include the 
patients’ serum Na levels on admission in the analy-
ses; therefore, we could not comment on this issue. 
Furthermore, patients’ medications and simultane-
ous glucose levels during hyponatremia may have 
affected our results, but we did not include such 
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data in our analyses. Additionally, we did not strat-
ify patients with COPD and heart failure according 
to disease severity, which may have affected our re-
sults.

It is important to determine the factors that af-
fect long-term hospitalization and discharge so 
that more patients can benefit from inpatient PC 
services. A better understanding of the factors that 
may cause prolonged hospitalization in PC units 
and the ability to cope with these problems may 

help shorten the length of hospitalization.

In conclusion, we demonstrated that anoxic 
brain injury as a referral diagnosis, the presence of 
heart failure, and serum Na levels were associated 
with a significantly longer LOS in the PCC, while a 
COPD diagnosis was associated with a significantly 
shorter LOS.
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