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ABSTRACT
Objective: The objective of the study was to determine the incidence of pressure ulcers and the affecting factors in patients hospitalized in the intensive care
unit with a diagnosis of COVID-19.

Materials and Methods: This retrospective descriptive research was designed as a correlational study. In the study, the data of 145 patients hospitalized with a
diagnosis of COVID-19 in the 36-bed Third Level Anesthesia and Reanimation Intensive Care Unit of a public hospital in Istanbul between March 11, 2020, and
June 08, 2020, were evaluated.

Results: It was determined that the mean age of the patients was 63.37+16.85 years and 60% of them were male. Pressure injuries were detected in 14 (9.7%) of
the patients. It was determined that 86 (59.3%) people were at high Braden risk, the mean sedation time was 8.06 + 8.96 days, 103 (76.3%) were fed enterally,
and 116 (80%) had an additional disease other than COVID-19. As a result, the number of hospitalization days, non-invasive, intubated, and sedation days were
found to be significantly higher in patients with pressure ulcers compared to those without pressure sores (p<0.05).

Conclusion: As a result of the study, it was found that hospitalization days, non-invasive days, number of days intubated, and sedation days were significantly
higher in patients with pressure injuries compared to those without pressure injuries, and albumin and hemoglobin values were significantly lower in patients
with pressure injuries compared to those without pressure injuries.
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virus is characterized by fever, shortness of breath, and acute
respiratory symptoms, causing pneumonia. This disease is
exacerbated in some patients and causes pulmonary edema,
multiple organ failure, and acute respiratory distress syn-

INTRODUCTION

COVID-19 is a virus that was first identified on January 13, 2020,
as aresult of the research conducted in a group of patients who
developed symptoms in late December 2019 in Wuhan, Chi-

na’s Hubei Province.* Spreading all over the world, COVID-19
was declared as a pandemic by the World Health Organiza-
tion (WHO) on March 11, 2020. The coronavirus (CoV) is a large
family of viruses that cause a variety of serious illnesses, from
the common cold to Middle East respiratory syndrome (CoV)
and severe acute respiratory syndrome (CoV).®! The COVID-19

drome (ARDS).! ARDS, which is a progressive inflammatory
lung injury, causes interstitial and intra-alveolar edema and
inflammation and progressive gas exchange abnormalities as
a result of disruption of the alveolocapillary membrane and
changes in alveolar and capillary structures, leading to the de-
velopment of respiratory distress/failure.”
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Prone positioning, which is among the treatment methods
used in ARDS patients, can also be used as an adjuvant ther-
apy to improve ventilation in COVID-19 patients.® The prone
position is defined as lying in a horizontal position with the
front of the body facing down. Prone position provides ho-
mogeneous distribution of inspiratory air into the lungs, bal-
ances ventilation and tissue perfusion, and relieves pressure
and tension on the lungs.” In a meta-analysis study, it was
reported that the mortality rate decreased with Low tidal vol-
ume oxygen therapy in the prone position in the first 48 h.©
According to the Adult Patient Treatment Guide published by
the Ministry of Health, it is recommended that COVID-19 pa-
tients be placed in the prone position for a long time during
the day, even if they are not intubated. If there is no contra-
indication in severe ARDS cases (Pa0,/Fi0,<150) under me-
chanical ventilation, the prone position should be applied for
more than 12 h daily."” In addition to the therapeutic feature
of the prone position, one of the most common complica-
tions in patients is the formation of pressure ulcers due to
the increased pressure in most of the body, especially in the
face area.® Therefore, precautions should be taken to reduce
the risk of pressure ulcers when preparing and caring for the
patient for the prone position.® The 2019 National Pressure
Injury guideline includes measures to prevent pressure ul-
cers and areas under pressure in the prone position.!% Pres-
sure injuries, which are largely preventable complications,
are chronic wounds that cause increased morbidity and
mortality rates, problems such as infection, pain and de-
pression, and prolongation of the individual's hospital stay.™™
Decreased position change in intensive care patients is effec-
tive in the development of pressure ulcers. It was shown in
studies that long-term immobility and Llimited activity were
risk factors for the development of pressure ulcers since ap-
plying high pressure to the same areas for a long time could
disrupt the circulation in the skin and subcutaneous tissue.t

In the prevention of these injuries, it is important to identify
risky patients and to plan and implement interventions to
eliminate risk factors and their effects.' Pressure injury is
a preventable health problem, and nurses have important
responsibilities in this regard. For this reason, the following
article is included in the duties and responsibilities of inten-
sive care nurses in the Nursing Regulation (2011): “The nurse
provides an appropriate nursing approach to prevent the de-
velopment of pressure ulcers, risk factors, and their effects
on prognosis, and plans, applies, and evaluates appropriate
nursing care if they occur."0

The role of nurses is important in identifying risky patients
and planning prevention interventions based on risk factors.

The risk of pressure ulcers should be evaluated with validat-
ed and reliable assessment tools, and nurses should attempt
to eliminate or reduce the risks with evidence-based prac-
tices.'> Pressure ulcer development status and differences
in COVID-19 patients should be determined, and preventive
measures should be taken to guide health professionals in
line with this purpose. The objective of the study was to de-
termine the incidence of pressure ulcers and the affecting
factors in patients hospitalized in the intensive care unit with
a diagnosis of COVID-19.

MATERIALS and METHODS

This retrospective descriptive research was designed as a
correlational study. In the study, the data of 145 patients hos-
pitalized with a diagnosis of COVID-19 in the 36-bed Third
Level Anesthesia and Reanimation Intensive Care Unit of a
public hospital in Istanbul between March 11, 2020, and June
08, 2020, were evaluated. The research sample consisted of
patients with a diagnosis of COVID-19 over the age of 18 who
were admitted to the Intensive Care Unit at least 24 h before
the data were collected in the Anesthesia and Reanimation
Intensive Care Unit. At the time of the study, the nurse-pa-
tient ratio was 1/2.

Research Questions

1. What is the incidence of pressure ulcers in patients with a di-
agnosis of COVID-19 hospitalized in the intensive care unit?

2. What are the factors affecting pressure ulcers in patients
with a diagnosis of COVID-19 hospitalized in the intensive
care unit?

Ethics committee approval was obtained from the Clinical
Research Ethics Committee of Istanbul Kanuni Sultan Sdley-
man Training and Research Hospital before the study. Ap-
proval of the study was obtained by applying online through
the "Scientific Research Studies on COVID-19" extension
(https://bilimselarastirma.saglik.gov.tr/) on the website of
the General Directorate of Health Services of the Ministry of
Health of the Republic of Turkiye.

Data Collection Tools

In the collection of data in the research, the Patient Infor-
mation Form, the Braden Scale for Predicting Pressure Sore
Risk,!” the Acute Physiology and Chronic Health Evaluation
APACHE 11,28 the Nutritional Risk Screening-NRS- 2002,
and the Glasgow Coma Scale™® were used.

Patient Information Form: The form was developed by the
researchers by scanning the literature. The form included 34
questions including the patient's age, gender, body mass in-
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Table 1. Distribution of patients' demographic data and descriptive statistics on pressure ulcers

n % n %

Age (years), mean+SD 63.37+16.85 Intubated 97 66.9
BMI (kg/m?), mean+SD 27.10+5.07 Non-invasive 6 41
Sedation day, mean+SD 8.06+8.96 Prone position
APACHE Il score, mean+SD 21.39+10.12 Not applied 117 80.7
GCS score, mean+SD 12.73+4.27 Applied 28 19.3
NRS, mean+SD 5.41+1.52 Nutritional status
Low albumin (gr/dL), mean+SD 21.22+5.72 Not feeding 10 6.9
Low Hgb (gr/dL), mean+SD 8.74+2.06 Feeding 135 931
Albumin (gr/dL), mean+SD 26.33+4.56 Nutritional pattern
Hgb (gr/dL), mean+SD 10.40+1.67 Oral 30 237
Gender Braden pressure sores risk

Male 87 60.0 Risk free 38 26.2

Female 58 40.0 Medium risk 21 145
Smoking High risk 86 59.3

No 137 945 Pressure ulcer

Yes 8 55 No 131 90.3
Alcohol Yes 14 9.7

No 142 97.9 Restriction status

Yes 3 2.1 Not applied 39 26.9
Chronic disease Applied 106 73.1

No 29 20.0 Type of restriction

Yes 116 80.0 Physically 3 2.8
Breathing pattern Medical 102 96.2

Extubated 42 29.0 Physical+Medical 1 0.9

Categorical data were expressed as n, % and numerical data as meansstandard deviation. BMI: Body mass index; APACHE II: Acute physiology and chronic health
evaluation II; GCS: Glasgow coma scale; NRS: Nutritional risk screening; Hgb: Hemoglobin; SD: Standard deviation

dex, presence of disease, length of stay in the ICU, type and
duration of artificial respiration, nutritional status, sedation
use, and laboratory values,. The form was filled by examin-
ing the daily follow-up and nursing care forms used.

Statistical Analysis

The distribution of the data was analyzed with the Shap-
iro-Wilk test. The independent sample t-test was used for
the comparisons of the normally distributed data between
the two independent groups, and the Mann-Whitney U-test
was used for the comparisons of the non-normally distrib-
uted data between the two independent groups. Pearson
Chi-square, Fisher Exact Chi-Square, and Fisher Freeman
Halton tests were used for the statistical comparison of the
categorical data. The descriptive statistics of the data were
expressed as frequency (percentage), mean+standard devia-
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tion, or median (min-max). All statistical analyses were an-
alyzed and reported in the IBM SPSS Statistics 28.0 program
at a=0.05 significance level, and 95% confidence level.

RESULTS

One hundred and forty-five patients were included in the
study. Most of the patients were male (60%), had at least one
chronic disease (80%), and were intubated (66.9%). Most of
those included in the study were at high risk (59.3%), con-
sidering the Braden Scale for Predicting Pressure Sore Risk.
Most of the patients (90.3%) did not have pressure ulcers.
The results of the demographic data are given in Table 1.

The statistical comparison results performed according to
the presence and absence of pressure ulcers in the patients
are given in Table 2.
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Table 2. Comparison of demographic data and pressure ulcer data according to pressure ulcer status

Pressure ulcer (%)

No Yes p
n % n %
Age (years) 67 (22-90) 64 (38-80) 0.445
Gender
Male 78 59.5 9 64.3 0.731
Female 53 40.5 5 35.7
BMI (kg/m?) 25.90 (15.60-46.80) 27.61 (22.22-48.44) 0.237
Smoking
No 124 947 13 92.9 0.566
Yes 7 5.3 1 71
Alcohol
No 129 98.5 13 92.9 0.264
Yes 2 15 1 71
Chronic disease
No 26 19.8 3 21.4 1
Yes 105 80.2 11 78.6
Hospitalization (day) 12 (1-65) 32 (14-42) <0.001
Non-invasive (day) 3(1-19) 21 (4-30) 0.016
Intubated (day) 5 (0-37) 15 (2-40) 0.013
NRS 6 (2-9) 6 (5-6) 0.720
GCS 15 (0-15) 15 (8-15) 0.689
Sedation (day) 4 (0-32) 15 (0-40) <0.001
Albumin Average (g/dL) 26.14 (15.83-40.50) 22.90 (18.21-29.95) 0.008
Frequency (day) 3(1-17) 4.50 (1-16) 0.728
APACHE I 21.35+10.52 21.79+5.43 0.803
Low albumin (g/dL) 21.63+5.73 17.55+4.24 0.011
Low Hgb (g/dL) 8.95+2.03 6.75+1.03 <0.001
Average Hgb (g/dL) 10.50+1.71 9.50+0.91 0.002
Breathing pattern
extubated 41 313 1 71 <0.001
intubated 88 67.2 9 64.3
Non-invasive 2 15 4 28.6
Nutritional status
Feeding 9 6.9 1 71 1
Not feeding 122 93.1 13 92.9
Nutritional pattern
Oral 32 26.2 0 0 0.038
Enteral 90 73.8 13 100
Braden pressure sores risk
Risk-free 38 29 0 0 0.003
Medium risk 21 16 0 0
High risk 72 55 14 100
Prone position
Not applied 107 817 10 71.4 0.473
Applied 24 183 4 28.6

Data were expressed as n, %, median (min-max), and mean+standard deviation. BMI: Body mass index; NRS: Nutritional risk screening; GCS: Glasgow coma scale;
APACHE II: Acute physiology and chronic health evaluation Il
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Table 3. Demographic data and descriptive statistics of pressure ulcer-related variables in patients with pressure ulcers

n % n %
Age (year), mean+SD 61.29+14.05 Chronic disease
BMI (kg/m?), mean+SD 29.66+7.57 No 3 21.4
Hospitalization (day), mean+SD 28.85+8.64 Yes 11 78.6
Sedation (day), mean+SD 17.15+10.76 Breathing pattern
Intubated (day), mean+SD 16.22+11.31 Extubated 1 71
Non-invasive (day), mean+SD 16.80+12.11 Intubated 9 64.3
APACHE Il score, mean+SD 21.79+5.43 Non-invasive 4 28.6
GCS score, mean+SD 13+£2.82 Prone position
NRS, mean+SD 5.64+0.49 Not applied 10 714
Low albumin (gr/dL), mean+SD 17.55+4.24 Applied 4 28.6
Low Hgb (gr/dL), mean+SD 6.75+1.03 Nutritional status
Albumin (gr/dL), mean+SD 23.48+2.88 Not feeding 1 71
Hgb (gr/dL), mean+SD 9.50+0.91 Feeding 13 92.9
Frequency of prone positioning 6.50+6.55 Nutritional pattern
(days), mean+SD Oral - -
The day of the pressure ulcer, 13.09+8.30 Enteral 13 100
mean+SD Prone positioning
Gender Not applied 10 714
Male 9 64.3 Applied 4 28.6
Female 5 35.7 Braden pressure sores risk
Smoking Risk free - -
No 13 92.9 Medium risk - -
Yes 1 71 High risk 14 100
Alcohol Restriction status
No 13 929 Not applied - -
Yes 1 7.1 Applied 14 100

Categorical data were expressed as n, % and numerical data as meansstandard deviation. BMI: Body mass index; APACHE II: Acute physiology and chronic health
evaluation II; GCS: Glasgow coma scale; NRS: Nutritional risk screening; Hgb: Hemoglobin; SD: Standard deviation

When Table 2 is examined, there is a statistically signifi-
cant difference between the number of hospitalization days,
non-invasive ventilation days, intubation days, and sedation
days according to the presence of pressure ulcers (p<0.001,
p=0.016, p=0.013, and p<0.001, respectively). As a result, the
number of hospitalization days, non-invasive days, intubat-
ed days, and sedation days were found to be significantly
higher in those patients with pressure ulcers compared to
those without pressure ulcers. Low albumin, low Hgb, mean
albumin, and mean Hgb values, which are among the lab-
oratory parameters, had a statistically significant differ-
ence according to the presence of pressure ulcers (p=0.011,
p<0.001, p=0.008, and p=0.002, respectively). These values
were significantly Lower in the patients with pressure ulcers
compared to those without. There was a statistically signifi-
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cant difference according to the patients' breathing pattern,
nutritional type, and pressure ulcers on the Braden Scale for
Predicting Pressure Sore Risk (p<0.001, p=0.038, p=0.003,
respectively). Accordingly, the majority of the patients with
pressure ulcers were intubated, while those without pressure
ulcers were mostly extubated. When the nutritional patterns
were evaluated, all of the patients with pressure ulcers were
fed enterally, while pressure ulcers did not occur in the pa-
tients who were fed orally. Considering the Braden Pressure
Sores Risk, all patients with pressure ulcers were found to be
at high risk, while 38 (29%) of the patients without pressure
ulcers were at risk-free, 21 (16%) were at medium risk, and 72
(55%) were at high risk. When the prone positioning condi-
tions are examined, it did not show a significant relationship
between the prone position and the presence of pressure ul-
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cers (p>0.05). The prone positioning frequency was applied
as 4x3 or 3x4. Pressure ulcers occurred in four of the 28
patients who were given the prone position, and the pressure
ulcer sites were sacrum, scapula, and chin. The other eval-
uated variables did not show a statistically significant differ-
ence according to the presence of pressure ulcers (p>0.05).

When the demographic characteristics of the patients with
pressure ulcers are examined separately, the results are
shown in Table 3.

DISCUSSION

There are many factors that affect pressure ulcer formation.
In a systematic review that included 21 studies between 2002
and 2012 to determine pressure ulcer risk factors, 19 pressure
ulcer risk factors were identified. Risk factors were reported
as exposure of the site to pressure, anemia, Low albumin Llev-
el, circulatory deterioration, malnutrition and oxygenation,
edema, advanced age, hyperthermia, prolonged immobiliza-
tion, obesity, impaired sensory perception, smoking, and ex-
posure to moisture.l® Presence of infection, chronic diseases
(hypertension, diabetes, etc.), impaired consciousness, and
prolonged hospitalization are among the other factors.-

In this study, age, which is one of the risk factors, was not
found to be associated with pressure ulcers. However, mal-
nutrition, which increases with age, brings about changes in
albumin and hemoglobin levels. Due to the interstitial edema
caused by the decrease in albumin level, the tissue cannot
be fed and waste products cannot be removed. On the other
hand, the decrease in hemoglobin Llevel facilitates wound de-
velopment by causing insufficient oxygenation. In this study,
it was observed that the rate of pressure ulcer development
was higher in the patients with low blood albumin and he-
moglobin levels. Therefore, to prevent pressure ulcers, nu-
trition should be regulated by closely monitoring albumin
and prealbumin levels. To ensure tissue oxygenation, the he-
moglobin level should also be kept within normal Limits.[%2%

As a result of the study, the mean APACHE Il score of the pa-
tients was 21.39+10.12, and it was determined that there was
no significant relationship between this score and pressure ul-
cer formation. In many previous studies, high APACHE Il was
shown as a risk factor for pressure ulcer development.?:%?

As sedation duration increases in intensive care units, pa-
tients constantly lie in the same position and immobiliza-
tion contributes to pressure ulcer formation. Prolonging the
duration of artificial ventilation accelerates the formation of
pressure ulcers, especially since positive pressure ventilation
affects the circulation. In this study, there was a significant

relationship between sedation duration (day), intubation
time, intubation breathing pattern, and pressure ulcer for-
mation, while pressure ulcers occurred in nine of the 88 in-
tubated patients. This may be an indication that care is given
by paying attention to protective measures.

In a study carried out in Wuhan,” while the average hospital
stay in COVID-19 patients with pneumonia was 22 days, the
average stay in the intensive care unit in our study was 28
days. In many studies, an increase in the length of stay in the
hospital, especially in the intensive care unit, was stated as
a risk factor for the formation of pressure ulcers."224|n this
study, a relationship was found between the duration of hos-
pitalization and sedation days, and the formation of pressure
ulcers. Since patients remain immobilized due to sedation,
patients should be positioned regularly and frequently. In
many studies examining pressure ulcers and related factors,
immobilization and length of stay are among the factors that
contribute to the formation of pressure ulcers.[12132520

As a result of the study, although there was a significant re-
lationship between the Braden pressure ulcer risk score and
the pressure ulcer formation, pressure ulcers occurred in
only 14 of the 86 high-risk patients. Unlike the results of this
study, there was no significant relationship between pressure
ulcer formation and the Braden pressure ulcer risk score in
the studies of Fernandes and Caliri.!

Decreased position change in intensive care patients is ef-
fective in the development of pressure ulcers. It was shown
in studies that long-term inactivity and limited activity were
a risk factor for the development of pressure ulcers, as they
cause high pressure to be applied to the same areas for a long
time, thus disrupting the circulation in the skin and subcuta-
neous tissue.'? In the study of Binda et al.,*”it was found that
42.9% of the patients who were placed in the prone position
had pressure ulcers, and that there was a significant relation-
ship between the pressure ulcer and the number of days of
mechanical ventilation and the duration of the prone posi-
tion. In this study, 28.6% of the patients who were given the
prone position had pressure ulcers, and while no significant
relationship was found between the formation of pressure ul-
cers and the prone position, there was a significant relation-
ship between the number of days in mechanical ventilation
and the prone position. Considering the pressure ulcer sites of
patients with pressure ulcers given the prone position, in the
study of Ibarra et al.,”® 18% occurred in the cheek, while in
the study of Binda et al.,*” 20.4% occurred in the sacrum and
16.7% occurred in the chin. The distribution of the anatomical
regions in this study is in accordance with the literature, with
50% in the sacrum and 25% in the chin. Pressure ulcers on the

55



Comprehensive Medicine 2023;15(1):50-57

face occur especially on the forehead, chin, and cheekbones
and can be explained as the pressure of the head due to the
weight, decreased perfusion, and the lack of mass of the mus-
cles that provide blood supply to the face.'%?” As a result of
the study, the rate of pressure ulcers developed in the patients
given the prone position was lower than in similar studies and
pressure ulcers occurred in different regions (sacrum and
scapula), suggesting that pressure ulcer risk factors were de-
termined and managed correctly in the institution, that appro-
priate nursing care interventions were applied to the patients,
that the competencies of the nurses were at a good level, and
that the appropriate nursing care delivery method was used.

As a result of the study, although there was no significant rela-
tionship between the presence of chronic disease and the for-
mation of pressure ulcers, 11 of the 14 patients with pressure
ulcers had chronic disease. In the patients, who developed
pressure ulcers, five had diabetes, six had hypertension, one
had chronic heart failure, and one had chronic kidney failure.
In diseases affecting the circulatory system, such as diabetes,
chronic heart failure, and hypertension, pressure ulcer forma-
tion can occur due to tissue perfusion failure and deterioration
in oxygenation, while the healing process is prolonged.

The limitation of the study is that the data of the study were
obtained only from the patients with a diagnosis of COVID-19
in the intensive care unit of a public hospital in Istanbul.

Obtaining the research data from the patients hospitalized
in the intensive care unit of a public hospital in Istanbul is a
Llimitation of the study, and cannot be generalized.

CONCLUSION

As a result of the study, it was found that the number of
hospitalization days, non-invasive days, intubated days, and
sedation days were significantly higher in the patients with
pressure ulcers compared to those without pressure ulcers.
The laboratory parameters of the albumin and hemoglobin
values were found to be significantly lower in the patients with
pressure ulcers compared to those without pressure ulcers. It
was determined that the majority of the patients with pres-
sure ulcers were intubated and that all patients with pressure
ulcers were enterally fed and were at high risk according to
the Braden Scale for Predicting Pressure Sore Risk. Nursing
approaches are important in preventing pressure ulcer for-
mation. Determination of pressure ulcer risk factors, preven-
tion of wound formation, and planning/implementation of
appropriate nursing interventions in case of wound develop-
ment are among the duties, authorities, and responsibilities of
nurses. Nurses should evaluate the pressure ulcer formation
and risk factors of the patients that they care for with valid
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and reliable scales. With in-service training, nurses should be
trained with guides and supported with up-to-date informa-
tion. Evidence-based practices in accordance with care guide-
lines should be provided in clinics and should be made into
institutional policy. In addition, in crisis situations, such as
pandemics or disasters, ensuring that patients receive appro-
priate nursing care, keeping patient/nurse ratios at a level to
ensure patient and employee safety, increasing the competen-
cies of nurses, and determining appropriate nursing care de-
Livery methods in cases where the need for competent nurses
increases, and ensuring safe patient care should be one of the
nursing services management policies of institutions.
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