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Determiners of pressure ulcers formation —
analyses from hospital information system

Determinanty vzniku dekubitd — analyzy z nemocnicniho informacniho

systému

Abstract

Introductions: Pressure ulcers (PUs) represents an undesirable complication during hospitalization.
Aim: Retrospective data analysis to verify the prevalence of PUs since 2015 (since the mandatory
registration of the PUs an adverse event) by principal diagnosis, type of surgery and length of
hospital stay in the period 2015-2021. Sample and methods: Retrospective analysis of data from
the hospital information system (HIS), at 0.05 level of significance (T-Test) with the variables: age,
number of pressure ulcers, principal diagnosis, operation, length of hospitalization and prevalence
of COVID-19 to length of hospitalization. Results: A total of 2,350 PU cases in 1,539 patients
(1.52 PUs/patient) were registered in the HIS, and 930 (40%) patients were admitted to hospital with
PUs. The most common locations of PUs were: heel (33%), sacrum 6% less, buttocks (17%). Between
2015 and 2021; 17,247 patients were operated on, of whom 289 had a Pus. The most common
principal diagnosis in the occurrence of PUS was femoral neck fracture (14.35%) and neurological
(9.09%) or oncological disease (12.03%). The incidence of PUs was surprising in patients with ileal
conditions (11.57%). COVID-19 was found in 163 patients in 2020 and 2021, six of whom had PUs
and prolonged hospitalization. Conclusion: It is important to view the health status of people with
chronic wounds and PUs in a comprehensive manner and to develop an individualized care plan
to improve patients’ lives and chances of recovery.

Souhrn

Uvod: ProleZeniny jsou nezadouci komplikaci béhem hospitalizace. Cil: Retrospektivni analyza
dat k ovéreni prevalence dekubitl od roku 2015 (od povinné registrace nezadouci udalosti
dekubitus) dle hlavni diagnozy, typu operace a délky hospitalizace v obdobi 2015-2021. Soubor
a metodika: Analyza dat z nemocni¢niho informacniho systému (NIS), na hladiné vyznamnosti
0,05 (T-Test) s proménnymi: vék, pocet prolezenin, hlavni diagndza, operace, délka hospitalizace
a vyskyt COVID-19 k délce hospitalizace. Vysledky: Celkem bylo v NIS evidovano 2 350 dekubit(
u 1539 nemocnych (1,52 dekubitu/pacienta) a 930 (40 %) nemocnych bylo pfijato k hospitalizaci
s dekubity. Nejcastéjsi lokalizace dekubitl: pata (33 %), sakrum o 6 % méné, hyzdé (17 %). V letech
2015-2021 bylo operovéno 17 247 nemocnych, z nich 289 nemocnych mélo dekubitus. Nej¢astéjsi
hlavni diagndéza pfi vyskytu dekubitd byla fraktura kreku kosti stehennf (14,35 %) a neurologické
(9,09 %) ¢i onkologické onemocnéni (12,03 %). Prekvapivy byl vyskyt dekubitd u nemocnych
s iledznimi stavy (11,57 9%). COVID-19 byl v letech 2020 a 2021 zjistén u 163 pacientd, z nichz Sest
mélo dekubitus a prodlouzenou hospitalizaci. Zdvér: Zdravotni stav osob s chronickymi ranami
i dekubity je ddlezité vnimat komplexné a individudini plan péce vypracovat s cflem zlepsit Zivot
pacientd a $anci na uzdraveni.
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Introduction

The skin represents the main barrier against
microbial invasion. Intact and well-vascular-
ized skin is highly resistant to bacterial inva-
sion [1]. In case of compromised integrity of
the skin, an infection will certainly develop at

the site of damage. Infections developing in
damaged skin represent a diverse group of
wounds, including pressure ulcers (PUs) [2].
Pressure ulcers (bedsores and pressure in-
juries) are localized areas of tissue necrosis
arising from prolonged compression of soft

tissues between the bone spurand the outer
surface. They pose a serious problem in crit-
ically ill patients, older adults and people
with injuries and represent one of the most
common types of complicated wounds.
Each open PUs is superficially contaminated
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Tab. 1. Number of pressure ulcers

in each year.

Year No. of cases
2015 261
2016 742
2017 469
2018 259
2019 186
2020 287
2021 146
Total 2,350

with the flora from the environment. How-
ever, it is important to prevent further con-
tamination in case the wound is located
near the anal opening, as is the case with is-
chial or sacral pressure ulcers. Infections of
the skin and soft tissues include a variety of
pathologies that affect the skin and subcuta-
neous tissue, fascia or muscle, ranging from
simple superficial infections to severe ne-
crotizing infections that require surgical in-
tervention with drainage and debridement
followed by long-term treatment [3]. Stand-
ard care for adults with PUs includes proper
prevention and treatment. Each occurrence
of PUs must be reported as adverse events in
the system - this is a mandatory obligation
applying to all inpatient care providers in the
Czech Republic [4].

Material and methods

We used data generated by the hospital in-
formation system (HIS). The statistical anal-
ysis was performed using T-Test at signif-
icance level of 0.05. The variables used
included: age, number, category of PUs and
main diagnosis, surgery, duration of hospital-
ization and the information whether the in-
cidence of COVID-19 affected the length of
stay in patients with Pus.

Results

Throughout the period from 2015 to Decem-
ber 31, 2021, the entire St. Anne’s University
Hospital of Brno; 2,350 PUs were recorded
in the hospital information system. This fig-
ure represents the number of cases —i.e, all
localizations even of multiple PUs and it ac-
count for 0.95% out of the total number of
hospitalized patients. The development in
individual years is described in Tab. 1 and
Fig. 1 that show a visible decrease in the inci-

pressure ulcers — number of pressure ulcers over years

number of cases

2015 2016 2017 2018 2019 2020 2021

year

Fig. 1. Number of pressure ulcers over years.
Obr. 1. Pocet dekubitl v pribéhu let.

Tab. 2. Age and number of patients by gender.

Gender No. cases Avg. age Median age
women 826 78.86 82
men 713 7511 76
Total 1,539 7712 81

Wo-19

20-39

W 40-59
M 50-69
W 70-79

M 30+

Fig. 2. Number of pressure ulcer cases by age.
Obr. 2. Pocet piipadt dekubitl podle véku.

dence of this undesirable event, respectively  obligation to regularly report this adverse
infection in the wound following a change  event.

in approach and introduction of consist- The age of the patients represents a pre-
ent prevention of PUS and the start of the  dictive factor in the development of the
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PUS. Within our entire group of 1,539 pa-
tients with PUs, this corresponds to the me-
dian age of 80 years. There were 1.52 PUs per
patient. The Fig. 1 shows a clear trend of de-
clining incidence of PUs throughout the hos-
pital until 2020, when there was a temporary
increase caused by the COVID-19 pandemic.

The database showed a difference be-
tween the age of men and women with
developed PUs. The average age of pa-
tients with PUs was 77.12 years. In the male
group, the age was 75.11 years, and in
women it was 78.86 years (Tab. 2, Fig. 2).
Women with PUS were 3 years older than
men. This difference is statistically significant
(P-value = 2.082E-07).

An interesting finding was the place
where the PUs developed and its localiza-
tion. In total, 930 documented PUs devel-
oped outside the hospital, i.e, patients were
admitted to hospital already with developed
PUs. This number accounts for almost 40% of
all patients in our group. Remaining PUs de-
veloped during the stay in hospital (Tab. 3).

Despite the high number of patients re-
corded in the surgical ward, only 432 pa-
tients with PUs were operated.

The most typical were patients with PUs
on heels. This group accounted for 773 pa-
tients —almost 33%. Number of patients with
PUs in the sacral area six percentage points
lower — only 27% of the total number of all
the registered PUs. The third most common
area affected by a PUs was the buttocks,
which represented 17% of the total number
of cases (Tab. 4).

At the 1st Surgical Clinic, a total of 17,247 pa-
tients were operated on in the reviewed pe-
riod between 2015 and 2021. Of these, 289 pa-
tients developed a PUs. Most commonly,
the PUs developed in patients with the fem-
oral neck fracture (dg. S72 according the
ICD-10), which accounts for 1741% of all PUs
throughout the reviewed period (Tab. 5). One
of the key factors in the development of PUs
is neurological and oncological diseases. We
have demonstrated this in previous studies
and the results were published in 2019 [5].
In the current study, this fact has been con-
firmed again. Brain disease occurred in 62 pa-
tients — 21.45% of all cases, and an oncological
diagnosis was the main factor in 52 — 1799%
of all cases. A complete surprise was the find-
ing of the development of PUs in patients
whose main diagnosis was ileus and who's ac-
counted for 17.30% of all cases.

COVID-19 in 2020 and 2021 was diagnosed
in 163 patients of whom six also suffered

from Pus. The period of hospitalization repre-
sents an important aspect in the assessment
of the clinical ward, but also works as a finan-
cial tool used by the insurance companies and
reimbursement. The average length of stay
in all patients amounted 5.58 days, the mean
value was 4 days. In case the patient devel-
oped a PUs, the length of stay extended to
14.30 days and this is statistically significant
(P-value = 6,2549E-24). In patients with com-
bination of a PUs and COVID-19, the length of
stay climbed to 32.67 days, which represents
an extension of 585%. But this is not statisti-
cally significant (P-value = 0.1496). The differ-
ence in the mean values, including percentiles
and mean hospital stay (5.8 days for patients
without PUs and COVID-19 and 32.67 for pa-

Tab. 3. Place of pressure ulcers
development.

Place

0,
of development No. of cases (%)

930 (39.57%)
883 (37.57%)
315 (14.40%)
emergency ward 135 (5.74%)
other 87 (3.70%)
Total 2,350 (100 %)

outside the hospital
surgical specialties

internal specialties

Tab. 4. Location of pressure ulcers.

Location No. of cases (%)
heel 773 (32.89%)
lower back 637 (27.10%)
buttock 399 (16.97%)
other 112 (4.7%)
ankle 112 (4.7%)
hip 99 (4.21%)
lower leg 45 (1.91%)
gluteal groove 33 (1.40%)
sole 30 (1.27%)
nape 26 (1.10%)
instep 24 (1.02%)
back 17 (0,72%)
lumbar region 15 (0.63%)
ear 8 (0.34%)
shoulder 6 (0.25%)
nose 5(0.21%)
shoulder blade 4(0.17%)
elbow 2 (0.08%)
not specified 1 (0.04%)
chest 1 (0.04%)
crown 1 (0.04%)
Total 2,350 (100 %)

Main diagnose ICD-10

Tab. 5. Operated patients by the reported main diagnosis with PUs.

163 — cerebral insuficience
K56 —ileus
(155, C341, D374 (23 + 10+ 19 =52)

N185 — chronic kidney disease

J869 — pyotorax
M4644 — discitis NS

K858 — acute pancreatitis

K431 - hernia in a scar with gangrene

other

Total

S7200 - fracture of the femoral, closed fracture

K631 — intestinal perforation (non-accidental)

T814 — post-procedure infection not classified elsewhere

T845 —infectious and inflammatory reaction caused by internal joint

M8645 — chronic osteomyelitis with outflow fistula

No. of cases (%)
)

62 (14.35%
43 (9.09 %)
50 (11.57%)
52 (12.03%)
(11.80%)
(7.63%)
(7.63 %)
5.55%)
3.70%)
3.24%)
3.24%)
11 (2.54%)
8 (1.85%)
21 (4,86%)
432 (100 %)

51

33
33
24
16
14
14

(
(
(
(

ICD - International Classification of Diseases; NS — non specificata; PUs — pressure ulcers

S54

Cesk Slov Neurol N 2022; 85/118(Suppl 1): S52-556




DETERMINERS OF PRESSURE ULCERS FORMATION — ANALYSES FROM HOSPITAL INFORMATION SYSTEM

length of stay by incidence of pressure ulcer and COVID-19

COVID-19 negative

COVID-19 possitive

Fig. 3. Length of stay by incidence of pressure ulcer and COVID-19.
Obr. 3. Statistické zavislosti mezi pacienty s dekubity a s infekci COVID-19 a bez infekce.

Tab. 6. Length of stay by incidence of pressure ulcer and COVID-19.
Pressure ulcer COVID-19 average LOS mean LOS No. of cases
NO NO 5.58 4 16734
NO YES 7.79 7 157
YES NO 14.30 10.5 350
YES YES 32.67 15.5 6
Tab. 7. Age-standardized mortality per 100,000 inhabitants.
Ccz EU
Preventable mortality
195 160
Ccz EU
Avoidable by treatment
124 92

tients with COVID-19 and PUs) is significant and
indicates a statistical relationship between the
incidence of PUs and COVID-19. Welch's T-test
does not support this hypothesis. The reason
for this is the disproportion in the samples —
about 17,000 vs. six cases and the large num-
ber of outliers in the larger sample. In the case

of an increase in the number of patients with
PUs ulcers and COVID-19 positivity, it is possi-
ble and probably likely that not a larger sam-
ple of these patients will confirm the hypothe-
sis (Fig. 3, Tab. 6).

In the monitored period, the death rate at
our clinic reached 12.65%, but in the years of

the COVID-19 pandemic the percentage of
deaths increased more than twice to 27.36%.
In Tab. 7 you can see Age-standardized mor-
tality per 100,000 inhabitants in the Czech
Republic and European Union (EV).

Discussion

Although the Czech Republic spends sig-
nificantly less on its healthcare than most
other EU countries, its healthcare system
provides a wide range of reimbursed health
services. Demographic factors in our coun-
try are known and the population size is
10,693,939, of which the share of the popu-
lation older than 65 years of age accounts
for 19.9%, which is in contrast with other EU
states. Life expectancy in the Czech Repub-
lic has been steadily increasing in the last
10 years, but in 2019 it was 79.3 years, which
is two years lower than the EU average [6].
Unlike in other EU countries, the propor-
tion of remaining years that a citizen of the
Czech Republic may live without disability
increases with increasing age. Despite a cer-
tain progress achieved in the last decade,
the Czech Republic before the pandemic
still had a high mortality rate from prevent-
able and treatable causes. The so-called
,preventable mortality” per 100,000 inhab-
itants in the Czech Republic is higher than
in other EU countries — in 2018 the number
was 195 in the Czech Republic compared
to 160 in the EU, and development of pres-
sure ulcers represents one of the causes of
death [7].

Necrotizing infections of soft tissues,
where also PUs of especially categories
3 and 4 belong, represent a potentially life-
threatening and debilitating infection with
approximately 20-30% of patients dying
during a hospital stay [1].

In our group of patients monitored over
the period of 7 years, we have shown that at
least 40% of patients were admitted to the
hospital already with PUs that developed in
another environment, which is lower than
the literature data published by the Institute
of Health Information and Statistics of the
Czech Republic. The most common location
of PUs in our group was the heel. In relation
to the main diagnosis, the percentage of
PUs was in 17.41% of patients with a femoral
neck fracture, but of the total number of pa-
tients operated on with this diagnosis in the
seven-year reviewed period, this diagnoses
accounts only for 1.32% of cases. Brain
diseases and oncological diseases occurred
in more than 10% of cases. But an absolutely
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surprising finding was the occurrence of PUs
in patients with an ileus condition.

Preventive measures that were introduced
throughout the hospital clearly led to a de-
crease in the incidence of PUs throughout
the hospital. This good development trend
was disrupted by the global COVID-19 pan-
demic, which resulted in extended length of
stay in patients with PUs, which was statisti-
cally significant, nevertheless there was also
an increased number of deaths throughout
the Czech Republic [8].

In 1948, the World Health Organization
defined health as ,a state of complete phys-
ical, mental, and social well-being, and not
merely the absence of disease or defect.”
Since then, this definition has not changed.
The definition applies as much to peo-
ple with chronic wounds as it is to people
with chronic injuries as well as to the gen-
eral population.

Conclusion

Globally, the burden of chronic diseases is
increasing, with significant differences be-
tween countries, age groups and socio-
economic status. Pressure ulcers represent

a frequent problem especially in frail el-
derly patients with chronic co-morbidities.
The state of health of European Union citi-
zens has been summarised by the Organi-
sation for Economic Co-operation and De-
velopment (OECD) in its latest health report,
Health at a Glance. It is important to under-
stand the comprehensive health status of
people with chronic wounds or those who
are at risk of wounds in order to develop in-
terventions for prevention and treatment
with the aim to improve the lives of peo-
ple affected by wounds. Our retrospective
analysis has shown us which options can be
improved.
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