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Key factors for the development of pressure

ulcers in surgical practice

Rizikové faktory u pacientt s dekubity
na chirurgickém oddéleni

Abstract

Aim: Pressure ulcers represent a major postoperative complication. We retrospectively analyse data
and identify risk factors for the development of pressure ulcers in patients undergoing surgery
at the 1%t Surgical Clinic of St. Anne’s Hospital in Brno between 2017 and 2018. Methods: We used
data from the hospital’s information system and a purpose-built electronic database (I-hojeni.
c2). Statistical analysis was performed using Pearson’s chi-square at a significance level of 0.05,
the variables used included: age, Body Mass Index (BMI), number and grade of pressure ulcers
and comorbidities (history of cardiovascular diseases, diabetes mellitus, chronic renal failure,
neurological and oncological diseases). Results: 5,851 inpatients underwent surgery (91.15% of the
total of 6,419) between 2017 and 2018. Pressure ulcers newly developed in 86 patients (1.46%),
40 men and 46 women. The patients’ average age was 79.85, age was confirmed as a predictive
factor for pressure ulcer formation. The average BMI value was 24.13, the relationship between BMI
and development of pressure ulcers was not statistically significant. The average pressure ulcer
grade was 2.04 and the average number per patient 1.5. Pressure ulcers mostly developed on the
heels, buttocks and sacrum. On average the period between a patient’s admission and operation
was 2.79 days (0-16 days), it did not prove to be a factor. 56 patients (65.11%) had a history of
neurological disorder — a predictive factor — the correlation was not statistically significant, similarly
to oncological diseases 30 (24.41%), 19 patients (22.09%) with pressure ulcers died. Conclusion: Our
study is unique in expanding our understanding of multiple risk factors for the development of
pressure ulcers, it suggests that age and a history of neurological disorder in particular are key risk
factors while other risk factors generally considered to be significant (mobility, nutritional factors)
did not prove so.

Souhrn

Cil: Nase studie retrospektivné analyzuje data a odhaluje mozné rizikové faktory vzniku dekubit(
u pacientd podstupujicich operaci v letech 2017-2018. Metody: Pouzili jsme administrativni data
znemocni¢niho informacniho systému az databaze (I-hojeni.cz). Statistickd analyza byla provedena
pomoci Pearsonova chi-kvadratu na hladiné vyznamnosti 0,05 a zahrnula tyto faktory: vék, Body
Mass Index (BMI), pocet a stupen dekubitl, vyskyt komorbidit onemocnénf kardiovaskuldrniho
aparatu, diabetes mellitus, chronické renalni selhdni, neurologické onemocnéni a onkologické dia-
gndza v anamnéze. Vysledky: V 2017-2018 z celkového poctu 6 419 hospitalizovanych pacientd
podstoupila vétdina nemocnych operacni vykon (n =5 851, 91,15 %). Nové se vytvoril dekubitus
u 86 pacientd, tj. 1,46 %. Primérny vék pacientd byl 79,85 let, pomér muzl a Zen byl 40:46. BMI
byl préimérné 24,13. Mezi BMI a vznikem dekubitd nebyl statisticky vyznamny vztah. Doba mezi
prijetim nemocného do operace trvala v prameérd 2,79 dne (0-16 dni) a nebyl to rozhodujici
faktor. Neurologické onemocnéni v anamnéze (u 56 nemocnych t,j. 65,11 %), je predikujicim
faktorem, neprokdzali jsme statistickou vyznamnost, podobné jako u onkologickych onemocnéni
(u 30 pacientl, 24,41 %). Zdvér: V nami provedené jedinecné analyze se jevi urcité faktory jako
rizikové, ale vzhledem k malému poctu takto nemocnych, resp. chybé malych ¢isel nelze toto
jednoznacné stanovit.
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Introduction

Annually on a global scale some inpatients
develop post-operative complications, in-
cluding pressure ulcers. These can develop
in the post-operative period, including in
the immediate one [1] and have signifi-
cant social, medical and economic conse-
quences [2-5]. Risk reduction and the limi-
tation of complications remain major
challenges when population ageing and
more frequent multimorbidity result in in-
creasing numbers and complexity of surgi-
cal interventions. The factors that are the pri-
mary cause of pressure ulcers are generally
known, a systematic review identified three
primary risk factors: mobility/activity, per-

fusion (including diabetes) and skin / pres-
sure ulcer status [6]. Our study aims to clarify
which patients are at risk of developing pres-
sure ulcers and which risk factors play a key
role.

Although many patients are exposed to
factors that are the primary causes of pres-
sure ulcers, not all develop them. This is due
to the complex and multi-factorial causality
and pathophysiology of pressure ulcers [7],
itis well known that any of the widely recog-
nized risk factors increases the probability of
the development of pressure ulcers if pres-
sure and friction are also present. It is, how-
ever, limited mobility that is most important
in exposing the individual to constant pres-

sure and friction [8,9]. Although the evalua-
tion of risks forms a key part of clinical prac-
tice, itis a demanding task due to the variety
of risk assessment tools in use and to their
insufficient validity and reliability [10]. Our
study retrospectively analyses data and
identifies risk factors for the development
of pressure ulcers in patients hospitalized
and undergoing surgery at the 1° Surgical
Clinic of St. Anne’s Hospital in Brno between
2017 and 2018

Methods

We analysed the records of inpatients who
developed pressure ulcers while undergoing
surgery in the Clinic between 1. 1. 2017 and

Tab. 1. Characteristics of sample.
. . . N . .
Year Inpa_tlentstotal % Surgery No. patients with % patients with No. pressure  Average Death Death %
/Inpatients surgery pressure ulcer pressure ulcer ulcers age
2018 3111/3033 9749 51 1.68 79 7794 10 20
2017 3308/2818 85.18 35 1.24 50 81.77 9 257
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Fig. 1. Number of cases by age and gender.

Obr. 1. Pocet pacientl s dekubity rozdéleny dle véku a pohlavi.
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Fig. 2. Pressure ulcer location by patient’s age.

Obr. 2. Pocet pacientd s dekubity dle véku a lokalizace.

31. 12. 2018. We first identified whether the
patient underwent surgery or not — as this is
the main factor for the development of pres-
sure ulcers — this was the case for 5,851 in-
patients i.e. 91,15% of the total of 6,419 inpa-
tients. The variables that we included in the
analysis were: age, Body Mass Index (BMI),
number and grade of pressure ulcers and
incidence of comorbidities, namely histo-
ries of cardiovascular diseases, diabetes mel-
litus, chronic renal failure, neurological and
oncological diseases. We used data from
the hospital’s information system as well as
data from a purpose-built database (I-hojeni.
2). Statistical analysis was performed using
Pearson’s chi-square at a significance level
of 0.05.

Results

Between 1. 1. 2017 and 31. 12. 2018 the Clinic
had a total of 6,419 inpatients, the large ma-
jority of whom (5,851 [91.15%]) underwent
surgery (Tab. 1).

We evaluated patients with newly devel-
oped pressure ulcers, i.e. these developed
during hospitalization in the Clinic. We had
86 such cases, i.e. 1.46% of all inpatients. The
average age of patients with pressure ulcers
was 79.85 (33-101 years) and they were mostly
women, 46 women and 40 men (Fig. 1).

The average BMI value was 24.13, with the
extreme values of 13.6 and 40.6. In our sam-
ple the BMI value was not a predictive fac-
tor for pressure ulcer development as we
did not find a statistically significant relation-
ship between the BMI value and the devel-
opment of pressure ulcers (P > 0.05). The av-
erage pressure ulcer grade was 2.04 and the
average number of pressure ulcers per pa-
tient was 1.5. Most typically pressure ulcers
developed on the heels, buttocks and sa-
crum (Fig. 2).

On average the period between a pa-
tient's admission and operation was
2.79 days (0-16 days). Although litera-
ture [11-13] refers to the time factor as key
for the development of pressure ulcers, it did
not apply to our sample. 56 patients (65.11%)
had a history of neurological disorder which

Tab. 2. Patients with pressure ulcer by
neurological disorder.

ziig:zggical Number of cases
no 30
yes 56
total 86

is considered to be a predictive factor [6,14]
but we did not find it statistically significant
(Tab. 2-5and Fig. 3, 4).

This is similar to the history of oncological
illness in 34.9% of patients, we did not find
it to be statistically significant (Tab. 6, 7 and
Fig. 5, 6).

Tab. 3. Neurological disorder type.

Type of neurological Number
disorder of cases
Alzheimer 5

AS 8
stroke 12
dementia

epilepsy 4
meningioma 2

no neurologic disorders 30
Parkinson 7
polyneuropathy 5
M 2
vertebrogenic issues 5
total 86

AS — arteriosclerosis; SM — sclerosis
multiplex
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Tab. 4. Neurological disorders and localisation of pressure ulcer.

1 2

NEURO 1 = no neurological disorder, 2 = neurological disorder present

Neuro disorder Sacrum  Buttocks Ankle Heel Other Total
no 9 14 1 17 5 46
yes 25 16 7 28 7 83
total 34 30 8 45 12 129
90
80
70
60

W other
50

M heel
40

[ ankle
30

M buttocks
20

M sacrum
10

0

Fig. 3. Neurological disorders and location of pressure ulcer.
Obr. 3. Typy neurologickych onemocnéni a lokalizace dekubit(.

M Neur Yes
Neur No

age group: 1 =0-60;2=61-70;3=71-80;4 =81+

Fig. 4. Neurological disorder and age distribution.
Obr. 4. Vékové rozlozeni nemocnych s neurologickym onemocnénim.

Tab. 5. Presence of neurological
disorder.
Age Neu'rologlcal No '
rou disorder neurological
group present disorder
0-60 5 2
61-70 7 4
71-80 n 8
81+ 33 16
total 56 30

The American Society of Anesthesiolo-
gists (ASA) developed the physical status
classification system for a simple categoriza-
tion of a patient’s physiological status when
assessing risk. In our sample this factor was
3.17.19 patients (22.09%) with pressure ulcers
died. In our sample the patient with a high
risk of pressure ulcer is a man aged 71-80+
after surgery with a history of neoplasm fol-
lowed by a man or woman aged 80+ after
trauma surgery. In Tab. 8 below the group of
patients most at risk is highlighted in red, it is
a total of 13 patients.

Discussion

The occurrence of pressure ulcers is increas-
ingly understood as a quality indicator in
medical care. In the USA and Europe it has
been on the radar of legal professionals and
there is a growth in legal actions against
healthcare providers. Patients or their fami-
lies can consider the development of pres-
sure ulcers a failure of the healthcare pro-
vider and a threat to patients. When an
adequate explanation is not available, pa-
tients or their families seek legal action or fi-
nancial compensation [15]. The worst cases
are often reported in the media as proof of
a failure in the provision of healthcare, in-
sufficient training or lack of staff are often
blamed. Based on media accounts, the pub-
lic can be under the impression that all pres-
sure ulcers can be prevented.

The incidence rate of pressure ulcers in
patients undergoing surgery is variable, for
intraoperatively acquired pressure ulcers it
ranges from 12 to 66% and the average prev-
alence rate of pressure ulcers is 3.5-29% [16].
In our study we attempted to identify crit-
ical factors that can increase the risk of the
occurrence of pressure ulcers on a surgical
ward. A surgical patient arrives in a ward for
an elective operation or (more often) with
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Fig. 5. Patients’ age distribution by neoplasms.
Obr. 5. Vékové rozlozeni nemocnych pacientl s dekubity a vyskytem nador(.

an acute problem. The occurrence of pres-
sure ulcers on surgical wards is relatively
lower than on other wards [17]. This is due to
the spectrum of inpatients and mainly to the
short period of hospitalization. In addition
nowadays patients live longer and thanks to
accessible high quality healthcare they are
also undergoing surgeries at a higher age.
This increases the risk of complications [18]
related to the surgery itself but also due to
multiple co-existent conditions as patients’

Tab. 6. Age distribution by

comorbidity increases enormously with
age [19].

In recommendations on the prevention of
pressure ulcers the key criteria are a patient’s
immobility, nutritional predictors and age.
The occurrence of comorbidities in a pa-
tient’s history, as well as the ASA risk factors,
are not overlooked but normally they are
not emphasised as much as the former ones.

In our sample 86 out of a total of 6,419 in-
patients (1.46%) developed pressure ulcers
in the course of 2 years. The average period
of hospitalization was 5.56 days, the surgery
occurred on average in 2.79 days since ad-

number of patients

20

1 2 3
NEOPLASM 1 =yes, 2 =no, 3 = total

NeurNo  H Neur Yes

Fig. 6. Neurological disorder and
neoplasm.

Obr. 6. Pocet pacientl s dekubity s neu-
rologickym onemocnénim a vyskytu
nadora.

mission (the span was 0-16 days). The time
period is identified as a key factor for the
development of pressure ulcers, it did not
prove so in our sample [6]. We have con-
firmed the fact that patients live longer and
are also undergoing surgery at a higher age,
the average age of a patient with pressure

neoplasms.

Age . .

group Neoplasm YES Neoplasm No Tab. 7. Neurological disorder and neoplasm.

0-60 1 6 . . . . .

Neoplasm/Neurological Neurological disorder Neurological disorder Total

61-70 4 7 disorder YES NO

71-80 9 10 neoplasm YES 17 13 30

81+ 16 33 neoplasm NO 39 17 56
total 30 56 total 56 30 86
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Tab. 8. Risk of pressure ulcer.

M F M F M

F M F M F M

F — female; M — male

neo  neo  neo nNeo  neo  nNeo  neo  neo
trauma trauma trauma trauma trauma trauma trauma trauma

age  surgery surgery surgery surgery surgery surgery surgery surgery total
0-60 0 0 0 0 1 0 0 0 2 0 0 0 3 0 1 0 7
61-70 0 0 0 0 2 1 0 1 0 2 1 0 1 0 2 1 n
71-80 0 3 1 0 3 2 0 0 1 5 1 0 2 1 0 0 19
81+ 1 5 0 0 5 3 0 2 7 6 1 4 3 5 2 5 49
total 1 8 1 0 M 6 0 3 10 13 3 4 9 6 5 6 86

ulcers was 79.85 years, they were 17 years
older than the average age of all patients
treated in our Clinic which is 61.25 years.
Fig. 1 shows that there were slightly more
women in the sample and that the group at
risk is those over 75. It is clear that a patient’s
age is a determining factor for the develop-
ment of pressure ulcers [6]. In our sample an-
other of the main predictive factors proved
to be a history of neurological disorder [6,14].
This applied to almost 65% of patients with
pressure ulcers in the 2-year period, we be-
lieve that this is very significant and we iden-
tified this factor as key. Nutritional predic-
tors [20,21] did not prove to be a significant
factor for the development of pressure ulcers
in our sample. Although Czechs are consid-
ered to be an obese nation, the average BMI
value was normal in our sample, we only had
five malnourished or obese patients in the
sample. We also evaluated the risk of devel-
oping pressure ulcers by the type of opera-
tion [11] but there was no correlation and we
also took the history of oncological disease
into account [22,23].

Conclusion

We analyzed risk factors for the develop-
ment of pressure ulcers on a surgical ward
during a 2-year period. Our analysis identi-
fied patient’s age and a history of neurologi-
cal disorder as main factors for the develop-
ment of pressure ulcers. Other factors that
are identified as key in literature — such as
nutritional predictors — were not statistically
significant for our sample. We worked with
a small sample of patients which has its lim-
itations and we acknowledge that it is desir-
able to study larger numbers of patients in

order to comply with criteria for evidence-
based medicine.
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