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ABSTRACT

Obijective: Pressure ulcers are conditions that result from the combination of multiple
factors and have an impact on mortality and morbidity. In our study, the demographic data
of patients, the majority of whom were elderly, along with the severity, stage, and etiological
factors of pressure ulcers, were analyzed to assess their impact on mortality and morbidity.
Method: Our study is a cross-sectional and retrospective analysis. Data from 223 patients
with pressure ulcers who were hospitalized in the Palliative Care Unit of Basaksehir Cam
and Sakura City Hospital between April 1, 2021, and July 31, 2023, were reviewed. Patients'
age, gender, length of stay, source of admission, discharge destination, nutritional status,
laboratory values, and details related to pressure ulcers were recorded. The data obtained
were analyzed using IBM SPSS version 25.0 (SPSS Inc., Chicago, IL, USA). A p-value of
<0.05 was considered statistically significant.

Results: A statistically significant relationship was identified between the stage of the
pressure ulcer and the number of pressure ulcers (p<0.001), as well as WBC (p=0.012),
NEU (p=0.004), albumin (p<0.001), and prealbumin (p=0.008) values. Additionally, a
statistically significant relationship was observed between the number of pressure ulcers and
both the source of admission (p=0.034) and the discharge destination of the patients
(p=0.017). A statistically significant difference was found between the source of admission
and vitamin D levels (F=4.111, p=0.018). The discharge destination was also significantly
associated with age (years) (F=5.786, p<0.001), the number of diseases (F=5.613, p<0.001),
the number of medications used (F=6.217, p<0.001), and NRS2002 values (F=3.324,
p=0.011).

Conclusions: In patients with pressure ulcers followed in the palliative care unit, advanced
age, a higher number of pressure ulcers, the presence of infection, a history of intensive care
unit stay, and low levels of albumin, prealbumin, and vitamin D are associated with
increased mortality and morbidity.

Keywords: Pressure Ulcer, Holistic Medicine, Morbidity, Palliative Care.

Palyatif Bakim Servisinde Yatan Basi Yaras1 Mevcut
Hastalarda Mortalite ve Morbidite Uzerine Etki Eden

Faktorlerin Retrospektif Analizi
OZET

Amag: Basi yaralari, birgok faktoriin bir araya gelmesiyle olusan ve mortalite ile morbidite
iizerine etkili bir durumdur. Calismamizda, basi yarast olan ¢ogunlugu ileri yas hastalarin
demografik verileri ile basi yarasi siddeti, evresi ve etiyolojide yer alan faktorlerin mortalite
ve morbidite lizerine etkileri aragtirilmugtir.

Yontem: Caligmamiz kesitsel ve retrospektif tiptedir. Basaksehir Cam ve Sakura Sehir
Hastanesi Palyatif Bakim Servisinde 01.04.2021-31.07.2023 tarihleri arasinda yatarak tedavi
gbren ve basi yarast olan 223 hastanin verileri taranmigtir. Hastalarin yas, cinsiyet, yatis
sliresi, nakil alindig1 yer bilgisi, taburcu edilen yer bilgisi, nutrisyon durumu, laboratuvar
degerleri ve basi yarasi ile ilgili bilgileri kaydedilmistir. Elde edilen veriler IBM SPSS
siiriim 25.0 (SPSS Inc., Chicago, Illinois, ABD) progranu ile analiz edilmistir. Istatistiksel
analizlerde p<0.05 degeri anlamli kabul edilmistir.

Bulgular: Hastalarda mevcut olan basi yarasi evresi ile basi yarasi sayisi arasinda(p<0.001),
WBC (p=0.012), NEU (p=0.004), albiimin (p<0.001), prealbumin (p=0.008) degerleri
arasinda istatiksel anlamli iliski bulunmustur. Basi yarasi sayisi ile hastanin alindig1 yer
(p=0.034) ve hastanin taburcu edildigi yer arasinda (p=0.017) istatistiksel olarak anlaml1 bir
iliski saptanmistir. Hastanin alindig1 yer ile D vitamini diizeyleri arasinda istatistiksel olarak
anlamli bir fark saptanmistir (F=4.111, p=0.018). Hastalarin taburcu edildigi yer ile yas (y1l)
(F=5.786, p<0.001), hastalik sayis1 (F=5.613, p<0.001), kullanilan ila¢ sayist (F=6.217,
p<0.001) ve NRS2002 degerleri (F=3.324, p=0.011) arasinda arasinda istatistiksel olarak
anlamli bir iligki saptanmustir.

Sonug: Palyatif bakim servisinde takip edilen basi yarast mevcut hastalarda, ileri yas, basi
yarasi sayisinin fazla olmasi, enfeksiyon, yogun bakim yatis1 dykiisii, albiimin, prealbumin
ve D vitamini diisiikliigli mortalite ve morbidite ile iliskilidir.

Anahtar Kelimeler: Bas: Yarasi, Biitiinciil Tip, Morbidite, Palyatif Bakim.
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INTRODUCTION

The European Pressure Ulcer Advisory
Panel (EPUAP) defines a pressure ulcer as
"localized damage to the skin and/or underlying
tissue, usually over a bony prominence, resulting
from sustained pressure or pressure in combination
with shear forces"(1). Pressure is the most critical
factor in the development of pressure ulcers.
Conditions that increase pressure on tissues or
reduce tissue sensitivity to pressure accelerate the
formation of pressure ulcers (2). Particularly in the
elderly population, neurological diseases, spinal
cord injuries, cerebrovascular events, and prolonged
surgical procedures significantly contribute to
pressure ulcer development due to their association
with immobility (3,4). Infections, inflammation,
friction, moisture, shear forces during transfers,
poor general health, advanced age, malnutrition,
anemia, edema, and diabetes are also recognized as
factors that facilitate the development of pressure
ulcers (4,5).

Palliative ~care and  pressure ulcer
management require a highly specialized team.
With the aging population, the demand for
palliative care services is increasing, and pressure
ulcers remain a significant concern for these
patients(3).  Identifying  risk  factors and
implementing preventive measures are more cost-
effective than treatment. The costs associated with
managing severe pressure ulcers are substantially
higher than those of preventive strategies (6).

Pressure ulcers are a major cause of
mortality and morbidity among elderly patients.
However, there are limited studies focusing on
palliative care patients, and statistical data on
pressure ulcers in our country remain scarce. This
study aims to analyze the demographic
characteristics of patients with pressure ulcers,
investigate the factors influencing the development
of pressure ulcers, and evaluate the effects of these
factors on mortality and morbidity.

MATERIAL AND METHODS

This study is a retrospective cross-sectional
analysis. Data from patients with pressure ulcers
who were hospitalized in the Palliative Care Unit of
Basaksehir Cam and Sakura City Hospital between
April 1, 2021, and July 31, 2023, were reviewed
retrospectively. The study included 223 patients
with  pressure ulcers. Patients' demographic
characteristics, primary diagnoses, comorbidities,
number and stages of pressure ulcers, length of
hospital stay, discharge or transfer destinations,
number of medications used, source of admission,
nutritional risk score (NRS-2002), and biochemical
test results were examined through the hospital
system and nursing records. The relationships
between these variables were analyzed. For patients
with multiple pressure ulcers, the most severe stage
of the pressure ulcer was considered for analysis.

Biochemical tests included hemoglobin
(HGB), hematocrit (HCT), white blood cell count
(WBC), neutrophil count (NEU), neutrophil-to-
lymphocyte ratio (NLR), total protein, C-reactive
protein (CRP), vitamin D, albumin, and prealbumin
levels.

Ethics committee approval for the study was
obtained from the Ethics Committee of Bagaksehir
Cam and Sakura City Hospital on October 2, 2023,
with the decision number 225627113.

Statistical Analysis: All analyses were
performed using IBM SPSS version 25.0 (SPSS
Inc., Chicago, Illinois, USA). Continuous variables
were presented as median (min-max) and mean +
SD, while categorical variables were expressed as
number (n) and percentage (%). Pearson correlation
test was applied for correlation analysis, and Chi-
Square test was used for categorical variables.
Independent Samples t-test and One-Way ANOVA
were used for comparing means, with Sidak test as
the post-hoc test. A p-value of <0.05 was
considered statistically significant.

RESULTS

The mean age of the 223 patients included in
the study was 68.88+£16.25 years (min=18,
max=97), with 66.4% (n=148) being 65 years or
older and 33.6% (n=75) being under 65 years.
Of the patients, 48.0% (n=107) were admitted from
the ward, 27.8% (n=62) from the intensive care unit
(ICV), and 24.2% (n=54) from home. Among these
patients, 61.9% (n=138) were discharged to home,
25.6% (n=57) were transferred back to the ICU,
3.6% (n=8) were transferred to other wards, and
3.6% (n=8) were transferred to the physical therapy
and rehabilitation (PTR) unit. Mortality (exitus)
occurred in 5.4% (n=12) of the patients.

The frequency distribution of demographic
and various variables related to the patients is
shown in Table 1.

Table 1. Frequency distribution of demographic
and various variables of patients (n=223)

Variables n(l\cjlr“!'\fll\e/ld;i;
Gender

Female 103
Male 120
Primary disease

Trauma 39
Infection 21
Malignancy 43
Neurological 93
Other 27
NRS2002 2.0 (0.0-6.0)
Number of diseases 2.0 (0.0-8.0)
Number of medications used 4.0 (0.0-10.0)

n=Number, Median=Median, Min=Minimum, Max=Maximum
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The most common pressure ulcer stage
observed among patients was Stage 2, comprising
26.5% (n=59) of cases, followed by unstageable
ulcers at 22% (n=49), Stage 1 at 15.7% (n=35),
Stage 3 at 14.3% (n=32), Stage 4 at 13.5% (n=30),
and suspected deep tissue injuries at 8.1% (n=18).
The average number of pressure ulcers per patient
was 2.34 £ 1.81 (min: 1, max: 13).

A statistically significant difference was
found between the pressure ulcer stages and the
number of pressure ulcers (F=29.478, p<0.001).
According to the results of the post-hoc analysis,
Stage 1 pressure ulcers had significantly lower
mean numbers of pressure ulcers compared to Stage
4, Suspected Deep Tissue Injury, and Unstageable
Stage (p<0.001). Similarly, Stage 2 and Stage 3
pressure ulcers also exhibited significantly lower
mean numbers compared to Suspected Deep Tissue
Injury and Unstageable Stage. The highest average
number of pressure ulcers was observed in the
Unstageable Stage group (4.10£2.16), while the
lowest average was in Stage 1 ulcers (1.03+0.17).

Table 2 shows the relationship between
pressure ulcer stages and the number of pressure
ulcers in patients.

When the pressure ulcer stages of the
patients were compared with laboratory parameters,
statistically significant differences were observed

between the highest pressure ulcer stage and WBC
values (F=2.990, p=0.012), NEU values (F=3.520,
p=0.004), albumin levels (F=5.871, p<0.001), and
prealoumin levels (F=3.247, p=0.008). Patients
with Stage 1 pressure ulcers had higher albumin
and prealbumin levels compared to other groups,
while their WBC and NEU values were found to be
lower than those in the other groups.

Table 2. Relationship between pressure ulcer stages
and the number of pressure ulcers in Patients

(n=223)

Variables n Mean+SD p
Number of

Pressure Ulcers <0.001
Stage 1 35 1.03+0.17

Stage 2 59 1.54+0.92

Stage 3 32 1.78+1.10

Stage 4 30 2.33+1.58
Suspected Deep 10 390, 7

Tissue Injury

Unstageable 49 4.10+£2.16

t=Independent Samples t-test, p<0.05

Table 3 shows the laboratory parameters
that were found to be statistically significant with
pressure ulcer stages in patients.

Table 3. Comparison of blood parameters by pressure ulcer stages in participants (n=223)

. Stage 1 Stage 2 Stage 3 Stage 4 Suspe(?,ted Unstageable
Variables (n=35) (n=59) (n=32) (n=30) Deep Tissue (n=49)
- - - - Injury (n=18) -

WBC

7874285 8.88+3.85 8.63+317 895+33  9.62+27 10824495 0012
(x10%/pL)
NEU

5684255 6.68+3.76 572+289 6.10+4275 698+253 836+459  0.004
(x10°/pL)
8';’:;”“” 3164053 3.02+£049 2994066 2.61+042 3114042 2724058 <0.001
z;:%bl_‘;m'” 1480+ 616 12.78+5.9 14.03+6.11 10.57+456 13.11+570 10.55+6.36  0.008

t = Independent Samples t test, p<0.05

A statistically significant difference was
found between the number of pressure ulcers and
the source of admission (F=3.424, p=0.034) as well
as the discharge destination (F=3.069, p=0.017).
Patients admitted from or discharged to the
intensive care unit (ICU) had a higher number of
pressure ulcers compared to other groups.

A statistically significant difference was
found between the source of admission and vitamin
D levels (F=4.111, p=0.018). Patients admitted
from home had the highest vitamin D levels
(14.39+10.38 ng/mL) compared to other groups.
According to the Sidak post-hoc analysis, a
statistically significant difference was observed

between patients admitted from home and those
transferred from the ICU (p=0.014). The lowest
vitamin D levels were found in patients admitted
from the ICU, with an average of 9.79+6.89 ng/mL.
Statistically significant differences were
observed between discharge destinations and age
(years) (F=5.786, p<0.001), the number of diseases
(F=5.613, p<0.001), the number of medications
used (F=6.217, p<0.001), and NRS2002 scores
(F=3.324, p=0.011) when comparing the discharge
destinations of patients with demographic data.
Table 4 shows the comparison of patients'
discharge destinations with their demographic data.
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Table 4. Comparison of Various Variables by Discharge Destinations of Patients (n=223)

Discharged To anaother war

Variables ome (n=138) (n=8)

ICU (n=57) Exitus (n=12) h PTR (n=8) p

Age (years) 70.81 £ 15.76 72.00+10.95 69.78+15.36  58.50+23.42 45.63£15.12 <0.001

Number of 2604150 242+193 2.63+1.41 125+ 1.28 0504107  <0.001
Diseases

Number of 3.93+224 3.00+2.63 3.92+221 125+1.28 1.00+1.93  <0.001
medications used

NRS2002 228+153 275+191 1.75+137 1.88+ 1.96 0.88+1.13 0.011

Of the patients under 65 years old, 87.5%
(n=7) were transferred to the physical therapy and
rehabilitation (PTR) unit, while 75.4% (n=43) of
patients aged 65 and older were transferred to the
ICU. Among the patients transferred to the ICU
(n=57), 45.6% (n=26) were those who were initially
admitted to the palliative care unit from the ICU.

When the relationship between discharge
destinations and blood parameters of patients was

examined, statistically significant differences were
observed in NEU (F=3.875, p=0.005), NLR
(F=9.844, p<0.001), total protein (F=7.733,
p<0.001), albumin (F=8.316, p<0.001), prealbumin
(F=6.039, p<0.001), and vitamin D (F=2.902,
p=0.023) levels.

Table 5 presents the blood parameters that
showed significant differences based on the
discharge destinations of the patients.

Table 5. Comparison of various laboratory variables by discharge destination in patients (n=223)

. _ . _ Discharged To another _

Variables ICU (n=57) Exitus (n=12) home (n=138)  ward (n=8) PTR (n=8) p
NEU (x107uL) 777373 9.04:560  6.13:319  543+226 661400 _ 0.005
NLR 749:586 1568+ 1958 458+450 4011221 323172  <0.001
(Tg‘;tl_a)' Protein 5740+930 51504713 6138734  6238+715 66.63+657  <0.001
Albumin (/L) 267053 250£057  304£052 2982050 339050  <0.001
Prealbumin 11024614 8174493 1307565 12634672 19754627  <0.001
(mg/dL)

Vitamin D 9324740 842+423 13294950 11384580 14754604  0.023
(ng/mL)

t = Independent Samples t-test, p<0.05

When examining the Pearson correlation
analysis of the relationships between patients'
demographic and blood parameters, a statistically
significant positive correlation was found between
the number of pressure ulcers and WBC values
(r=0.328, p<0.001), NEU wvalues (r=0.331,
p<0.001), and CRP values (r=0.239, p<0.001).

DISCUSSION

In our study, the relationships between
pressure ulcer stages, the number of pressure ulcers,
and various clinical and laboratory parameters were
examined. A positive correlation was found
between the number of pressure ulcers and WBC,
NEU, and CRP values. These values were highest
in unstageable pressure ulcers. Patients with low
vitamin D levels were found to have higher
morbidity and mortality rates. Additionally,
hypoalbuminemia and low prealbumin levels
showed a negative correlation with the pressure
ulcer stage, revealing the significant impact of
malnutrition on mortality and morbidity.

The literature lacks sufficient studies on
parameters such as CRP, procalcitonin, WBC,
NEU, and NLR. Kurtoglu et al. observed a

significant increase in CRP values as the pressure
ulcer stage progressed(7). Although our study did
not find a correlation between CRP and pressure
ulcer stages, an increase in CRP values was
observed as the number of pressure ulcers
increased. WBC and NEU values were related to
the pressure ulcer stage and were highest in
unstageable pressure ulcers. Similarly, NEU levels
were highest in patients who experienced exitus and
those transferred to the ICU. Although not
statistically significant, a similar trend was
observed for WBC and CRP levels. NLR values
were higher in patients who experienced exitus
compared to other groups, followed by those
transferred to the ICU. These findings suggest that
these parameters may influence both mortality and
morbidity.

Studies  investigating the relationship
between vitamin D and pressure ulcers are limited.
In a case-control study by Kalava et al., the authors
suggested that more robust analyses with sufficient
statistical power could demonstrate a relationship
between vitamin D and pressure ulcers (8). In our
study, vitamin D levels were found to be lowest in
patients who experienced exitus, followed by those
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transferred to the ICU. Patients admitted from the
ICU had lower vitamin D levels compared to those
admitted from home or other wards. These findings
suggest that vitamin D may affect morbidity and
mortality in patients with pressure ulcers,
contributing valuable insights to the literature.

The literature indicates that patients with a
history of ICU stay are at a higher risk of
developing pressure ulcers (9,10). Similarly, in our
study, patients admitted from and transferred to the
ICU had the highest number of pressure ulcers.
Moreover, most patients transferred to the ICU
were originally admitted from the ICU. This
highlights the significant impact of ICU admission
history and the higher number of pressure ulcers on
mortality and morbidity.

Advanced age has been identified as a major
risk factor for pressure ulcer development in many
studies (11,12). In our study, the predominance of
patients aged 65 and older, as well as the higher
average age of those transferred to the ICU or who
experienced exitus, aligns with the existing
literature.

As in Kiraner’s study, our research also
identified Stage 2 pressure ulcers as the most
common among patients (13).

When the literature on nutritional parameters
is examined, studies have identified
hypoalbuminemia as a risk factor for wound
development (14,15). In our study, albumin and
prealbumin levels decreased as the pressure ulcer
stage progressed and were lowest in patients who
experienced exitus. These findings support the
impact of albumin and prealbumin on both pressure
ulcer development and mortality and morbidity.
The limited literature on prealbumin makes its
detailed evaluation in our study particularly
valuable.
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