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ABSTRACT

Background: A few studies have described their overall prevalence and the
characteristics of hospitalized patients. Knowing the profile of patients with chronic
wounds in our environment can help improve follow-up and establish future improvement
strategies in the management of care for these patients, improving the quality and safety
of care and reducing associated costs. We aimed to determine the prevalence and
sociodemographic profile of adult hospitalized patients with chronic wounds admitted to
the 8 hospitals of the Catalan Institute of Health during the years 2016-2020.

Methods: A descriptive observational cross-sectional multicenter study was conducted
from January 1, 2016 to December 31, 2020 in wards, step-down units, and home
hospitalization services at eight health public hospitals to the Catalan Institute of Health,
the main public healthcare provider in Catalonia, Spain. All patients over 18 years old,
admitted with chronic wounds during the study period, in hospitalization units,
intermediate care, and home hospitalization services. The main variables of the study
were nursing diagnoses for the types of chronic wounds: pressure injuries, arterial ulcers,
venous ulcers, mixed ulcers, and diabetic foot ulcers, recorded at the nurse's electronic
health records. Secondary variables collected included: age, sex, reason for admission,
admission unit, type of hospital, source of admission, and discharge destination
(continuity of care). A descriptive and comparative analysis was performed.

Results: This study identified a prevalence of chronic wounds in hospitalized patients of
2.1% (16,935). The main chronic lesions were pressure injuries and arterial ulcers. A
slight downward trend in the prevalence of chronic wounds was observed during the
period 2016-2020. The main reasons for admission of patients with chronic wounds were
related to cardiovascular and respiratory diseases. It is worth noting that the prevalence

of arterial and diabetic foot ulcers was higher in men, while women presented more
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venous ulcers. Additionally, patients with pressure injuries had longer hospital stays, a
higher frequency of ICU admission, and mortality during their hospital stay, whereas
patients with vascular ulcers required more continuous care after discharge than the rest
of the chronic wounds. (p value < 0.05).

Conclusions: Chronic wounds remain an important health problem, so it is important to
consider the characteristics and health outcomes of hospitalized patients with chronic
wounds, to establish improvements in the quality and safety of care. Therefore, it would
be interesting to study the relationship between patient care complexity and the chronic

wounds they present.

Keywords: Prevalence, Chronic wounds, Ulcers, Hospitalized patients.

STRENGTHS AND LIMITATIONS

- It was a multicenter study and a large number of patients were included.

- All data were comprehensively collected from the clinical data warehouse and all
patients included had a completed nurse’s electronic health record.

- This study excluded patients directly admitted to and discharged from the ICU.

- All data regarding chronic wounds were recruited retrospectively from the nursing

registry may be associated with under-registration.
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BACKGROUND

Chronic wounds (CW) are a heterogeneous group of lesions that include vascular
Ulcers (venous and arterial ulcers), diabetic ulcers, and pressure ulcers, among others (1—
4). Sibbald et al. suggest that any wound persisting for more than six weeks is considered
chronic in nature (1).

Numerous factors, both general and local, are associated with the slow healing of
chronic wounds, such as age, certain medications, malnutrition, associated diseases,
socio-familial situation, and inadequate wound treatment (5). Currently, the progressive
increase in life expectancy is associated with an increase in the prevalence of chronic
diseases, as well as chronic wounds. It is estimated that between 1% and 1.5% of the
population in developed countries have some type of wound, and in Europe, between 2%
and 4% of total healthcare expenditure is used for their treatment (3,6,7).

According to the National Consensus Conference on Lower Extremity Ulcer (8),
75-80% of lower extremity ulcers are of venous aetiology, representing a population
prevalence of 0.5 to 0.8%. As for arterial ulcers or those of ischemic aetiology, the
prevalence ranges between 0.2% and 2%. It is common that ulcers of neuropathic
aetiology, in the context of diabetes mellitus, are referenced in the clinical concept of
diabetic foot. Epidemiological data indicates a prevalence of diabetes mellitus of between
7% and 7.5%, and it is estimated that 15-25% of diabetic patients will develop a foot ulcer
during their lifetime (8).

Pressure injuries (PI) are defined as skin and underlying tissue lesions caused
when sustained pressure between a bony protrusion and a support surface results in
blockage of the microcirculation at that level. As a result of tissue hypoxia in the area,
rapid tissue degeneration occurs (9). PI prevalence rates have followed a steady trend in

recent years, according to studies in Spain (10,11), standing at 0.043% in the latest study
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from 2022. Far from a short-term solution, it is estimated that in the next 10 years, due to
demographic changes and the upward trend of certain diseases such as diabetes or obesity,
the incidence of chronic wounds will increase (3,4,12,13). During the last decade in
Catalonia, nurses in public hospitals of the Catalan Institute of Health and other healthcare
providers have been recording the nursing care process and its outcomes in the electronic
health record system, using the ATIC standardized interface terminology data model (14).
More than 200,000 care episode records are generated annually. The patient assessment,
care plan - including nursing diagnoses and interventions - as well as the continuous
evaluation of their progress, are routinely recorded in all centers. Nurses record the type
of wound and the care interventions for each patient, based on the wound assessment, as
well as the care products used.(15)

Although there are studies that have evaluated the prevalence of some of the
described types of chronic wounds, few have described their overall prevalence and the
characteristics of hospitalized patients. Knowing the profile of patients with chronic
wounds in our environment can help improve follow-up and establish future improvement
strategies in the management of care for these patients, improving the quality and safety
of care and reducing associated costs. Therefore, the objective of this study was to
determine the prevalence and sociodemographic profile of adult hospitalized patients with
chronic wounds admitted to the 8 hospitals of the Catalan Institute of Health during the
years 2016-2020.

METHODS
Setting and study design

A descriptive observational cross-sectional multicenter study was conducted from

January 1, 2016 to December 31, 2020 in the hospitalization units, intermediate care, and

home hospitalization services at eight health public hospitals to the Catalan Institute of
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Health, the main public healthcare provider in Catalonia. These centers were classified
into hospitals of high and low complexity (A1, A2, and A3 for high complexity; B1, B2,
B3, B4, and BS5 for low complexity). All episodes of patients over 18 years old, admitted
with chronic wounds during the study period, in wards, step-down units, and home
hospitalization services at eight health public hospitals were included. Excluded from the
study were adult patients hospitalized in critical care units, short-stay units, or emergency
observation units. Patients identified as close to the end of life were also excluded. The
sampling technique used was non-probabilistic consecutive sampling.
Data collection

The data source used was Business Objects and the Minimum Basic Data Set
(MBDS), the data warehouse of electronic health record systems in centers under study.
For nursing record data, the extraction was performed annually from 2016 to 2020, by
unit, center, and in aggregate. The data were pseudo-anonymized. These data were coded
and reviewed to detect potential inconsistencies in a data collection sheet created with
Microsoft Excel 2010. In the database, no identifying data of all included patients was
present, as a consecutive numerical code was used to identify each patient. Study approval
was granted by the institutional research ethics committee (PR185/21). Informed consent

was waived due to the study’s retrospective design.

Variables

The main variables of the study were nursing diagnoses for the types of chronic
wounds: pressure injuries (PI), arterial ulcers (AU), venous ulcers (VU), mixed ulcers
(MU) and diabetic foot ulcers (DFU), recorded at the nurse's electronic health care
records. Secondary variables collected included: age, sex, reason for admission (AP-
GRD), admission unit, type of hospital, source of admission, and discharge destination

(continuity of care).
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Statistical analysis

The analysis strategy primarily included descriptive statistics, using the mean,
standard deviation, and minimum and maximum values for variables that follow a normal
distribution, while for variables that do not follow a normal distribution, the median, 25th
and 75th percentiles, and minimum and maximum values were used for analyzing the
sociodemographic characteristics of the study population and the prevalence of chronic
wounds. For the comparative analysis of sociodemographic differences according to the
types of chronic wounds, to detect significant differences between types of chronic
wounds, the chi-square test or Fisher's exact test was used for categorical variables, and
the t-test or Mann-Whitney U test for continuous variables. Statistical significance was
established at a bilateral p<0.05. This analysis was conducted using SPSS statistical

software version 23 (Chicago, Illinois).

RESULTS

Prevalence

During the years 2016-2020, 796,698 patients were admitted to the participating
centers. Of these, 16,935 had some type of chronic wound, meaning a global incidence
of chronic wounds of 2.1%: 9,667 (1.21%) pressure ulcers episodes, 5,080 (0.64%)
arterial ulcers episodes, 1,167 (0.15%) generic ulcers episodes, 1,139 (0.14%) venous
ulcers episodes, 1,105 (0.14%) diabetic foot ulcers episodes, and 190 (0.02%) mixed
ulcers episodes. When analyzing pressure ulcers according to the stage, the results were
as follows: 34.6% in stage I, 64.1% in stage 11, 17.7% in stage 111, and 7.2% in stage IV,
with stage II pressure ulcers being the most prevalent.

Regarding the global incidence by center, we can observe that high-complexity

hospitals have a prevalence of 2.39%, compared to a 1.81% in low-complexity hospitals.
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The centers with the highest prevalence are center Al (3.57%), B5 (3.25%), A2 (2.69%),
and B2 (2.40%), while those with the lowest incidence are centers B3 (2.03%), B4
(1.94%), A3 (1.58%), and B1 (0.82%)).

The prevalence during the study years of the different types of chronic wounds
showed a downward trend in pressure injuries, venous ulcers, and diabetic foot ulcers.
However, mixed and arterial ulcers remained stable over the 5 years’ study period.
(Tablel).

Clinical and Sociodemographic Characteristics

The clinical and sociodemographic characteristics of the study populations were
analyses are presented in Table 2. The mean age was 75.5 years and 61.8% (10,472) were
male. Regarding clinical characteristics, the mean of length of stay was 13 days
(interquartile range [IQR]: 7-16). Regarding the type of admission, 78.2% (13,243) were
episodes admitted via emergency, while 21.8% (3,692) were scheduled patients. Of the
patients’ episodes treated with chronic wounds, 76.2% (12,900) came from their homes
or social residences, 10.8% (1,833) were referred from acute hospitals, and 9.4% (1,591)
were referred from primary care centers. The main reasons for admission of the studied
patients were cardiocirculatory disease (34.5%), musculoskeletal/connective tissue
(15.2%), and respiratory disease (12.5%). Only 12.1% (2,050) required admission to the
ICU, and 53.6% (9,083) were discharged home, 27.3% (4,626) to another hospital, 11.3%
died (1,906), and 7.5% (1,272) were admitted to home hospitalization.

Analyzing the relationship between the types of wounds and the
sociodemographic characteristics of studied patients, we can observe that the mean age
was significantly higher in patients with pressure injuries and venous ulcers
(pvalue<0.001). Additionally, differences in gender were observed, with a higher

frequency of men among patients with arterial ulcers (74.2% vs. 25.8%) and diabetic foot
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ulcers (70% vs. 30%) compared to the total study population (pvalue<0.001). In contrast,
venous ulcers were more prevalent in women, significantly increasing compared to the
prevalence in the studied population (pvalue<0.001).

Regarding the length of stay, a longer hospital stay was observed in patients with
pressure ulcers compared to the global study population (median: 16 vs. 13 days), while
it was slightly lower in patients with venous ulcers (median: 10 vs. 13 days). It was also
observed that among patients with arterial ulcers, the frequency of scheduled admissions
was higher than in the overall population (30.5% vs. 21.8%) (pvalue<0.001). Regarding
the source of studied episodes, no differences were observed among the different types
of wounds.

However, it was identified that patients with pressure injuries had a higher
frequency of ICU admissions (17.9% vs. 12%) (pvalue<0.001). In terms of discharge
destination, the mortality rate was higher in patients with pressure injuries than in the
overall study population (15.2% vs. 11.3%), whereas the mortality rate was lower in
patients with arterial ulcers (5.2% vs. 11.3%) (pvalue<0.001). Additionally, patients with
venous, arterial, and diabetic foot ulcers required greater care continuity from primary
care (pvalue<0.001).

Finally, it is worth noting that although the main reason for admission among the
studied patients was cardiovascular problems, this reason was more prevalent among
patients with arterial ulcers than in the overall study population (65.7% vs. 34.5%)
(pvalue<0.001). Additionally, a higher frequency of admission due to respiratory
problems was observed in patients with pressure injuries (18.2% vs. 12.5%)

(pvalue<0.001).
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DISCUSSION

This study identified a 2.1% prevalence of chronic wounds in hospitalized
patients. The main chronic lesions were pressure injuries and arterial ulcers. A slight
downward trend in the prevalence of chronic wounds was observed during the period
2016-2020. The main reasons for admission of patients with CW were related to
cardiovascular and respiratory diseases. It is worth noting that the prevalence of arterial
and diabetic foot ulcers was higher in men, while women presented more venous ulcers.
Additionally, patients with PI had longer hospital stays, a higher frequency of ICU
admission, and mortality during their hospital stay, whereas patients with vascular ulcers
required more continuous care after discharge than the rest of the CW. These results help
highlight that CW remain an important health problem, so it is important to consider the
characteristics and health outcomes of hospitalized patients with chronic wounds, to

establish improvements in the quality and safety of care.

It 1s estimated that 1-2% of the population in developed countries will have a
chronic wounds during their lifetime (16), slightly below the global prevalence results of
this study. It should be noted that there are few similar studies in hospitalized patients
with which to compare the global prevalence data obtained. Ahmajérvi et al, in their 2016
study, observed a prevalence of 0.08% of CW in hospitalized patients (17). Three studies
in Spain show a prevalence of chronic CW ranging between 0.11% and 7.8% (18-20) but
do not include hospitalized population. Regarding the downward trend observed in the
prevalence of chronic wounds over the years studied (2016-2020), there are national
prevalence studies that inform us of a sustained trend, although only in PI and
dependency-related injuries (DRL) (10,21). This data concourse with our results.
Conversely, a previous study by Yao et al., analysing the trend over 5 years (2014-2018),

as in the present study, shows an upward trend of CW in China (22). It is possible that
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these results are related to the improvement in the quality of care in the different centers

in our study.

According to the aetiology of CW in this study, pressure injuries are the most
prevalent (1.21%). Previous studies conducted in hospitalized patients show similar
results (23,24). Reviews conducted in Europe show a 10.8% prevalence of PI, with a wide
variability depending on the countries, between 1.1% and 27.2% (25,26). Another
systematic review conducted demonstrated a 0.2%-29.6% prevalence of PI (27). The last
national prevalence study conducted in Spain in 2022 (21) established a 7.7% prevalence
of PI in hospitalized patients. In the field of primary care, previous studies show a
prevalence approximately 0.1% (18-21), quite below the results obtained in studies of
hospitalized patients, which may be due to the fact that hospitalized patients are more at
risk of developing PI due to compromised mobility (25). As for the stage of PI, the most
prevalent in our study were stage II PI, which is consistent with the fifth national
prevalence study in hospitalized patients (10). Amir et al., in 2016 observed a 8%
prevalence of PI, of which 42.3% were stage III-IV (28). The prevalence of venous ulcers
was estimated at approximately 0.09%. Internationally, other studies establish a 0.05%
prevalence of VU in hospitalized patients(21). In primary care, the result was 0.04%
(18,19). Both studies are consistent with the results obtained in our study. According to
diabetic foot ulcers, our study shows a prevalence of 0.09% in hospitalized patients.
Internationally, we find that the range of prevalence is wide, between 1.2% and 20.4%
(26). A systematic review conducted in Australia established a 2.6%prevalence of DFU.
Other studies in primary care show prevalence of 0.01% (18,19). As for arterial ulcers,
which in our study accounted for 0.42%, in a previous systematic review, the prevalence
of AU was estimated between 0.7% and 10.9% (29). Graves et al, in their narrative review

found that data on AU prevalence are scarce, and those that they found concluded
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prevalence of 0.01% in primary care services (25). This is consistent with the prevalence
of other studies (0.012-0.005%) (18,19), probably because they are studies in the field of

primary care.

Focusing on sociodemographic characteristics and in line with other studies, the
prevalence of CW increases with age, consistent with results obtained in previous
research(10,19,20). Older people with chronic diseases and multiple comorbidities are at
greater risk of developing CW. Age increases not only the risk of developing a wound,
but also the delay in its healing (17). Males predominate with 56% of cases, consistent
with other studies in the hospital setting (10,20), unlike the results found in primary care,
where females prevail (18-20,30). In terms of patient profiles, there are studies that
coincide with ours (23) in which the most common pathologies were cardiorespiratory.
Finally, our study shows that ICU stays increase the prevalence of PI compared to the rest
of the CW. These data are consistent with previous studies showing that prolonged ICU
admission is associated with poorer health outcomes (31). Finally, regarding discharge
destinations, it is observed that patients with vascular ulcers required more care from
primary care. This may be due to the fact that many of these patients have a type of
chronic injury that requires a multidisciplinary approach led by advanced practice nurses
or expert nurses who are precise in the diagnosis and recording of the specificity of CW
(14), improving their approach, management, and follow-up. Standards and structured
data allow better management of treatment, involve patients in their own care, and reduce
the possibility of omitting necessary parameters to describe and understand wound
progression. Increasing comorbidities are variables that impact the complexity of patients
treated in hospitals. Responding to this complexity requires significantly more dedication
time and often causes a lack of time to address care (29) so that the figure of the advanced

practice nurse in CW in hospitalized patients could help reduce this omission.
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Strengths and limitations

The strength of this research are that it was a multicenter study and a large number
of patients were included. All data were comprehensively collected from the clinical data
warehouse and all patients included had a completed nurse’s electronic health record.
However, there are some limitations that should be acknowledged. This study excluded
patients directly admitted to and discharged from the ICU, because the type of chronic
wound is not identified with the ATIC nursing terminology in their electronic health
records. We relied on compliance in completing the electronic health records and
administrative data; however, since electronic health records are completed voluntarily,
some caution is required regarding interpretation. Furthermore, the high volume of
patients included impeded a detailed review of their healthcare history. It should be noted
that the retrospective data collection from the nursing registry of CW may be associated

with under-registration.

CONCLUSION

This study identified a 2.1% prevalence of chronic wounds in hospitalized
patients. The main chronic lesions were pressure injuries and arterial ulcers. A slight
downward trend in the prevalence of CW was observed during the period from 2016-
2020. The main reasons for admission of patients with CW were related to cardiovascular
and respiratory diseases. It is worth noting that the prevalence of arterial and diabetic foot
ulcers was higher in men, while women presented more venous ulcers. Additionally,
patients with pressure injuries had longer hospital stays, a higher frequency of ICU
admission, and mortality during their hospital stay; whereas patients with vascular ulcers
required more continuous care after discharge than the rest of the CW. These results help

highlight that chronic wounds remain an important health problem. It is important to
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consider the characteristics and health outcomes of hospitalized patients with chronic
wounds, to establish improvements in the quality and safety of care, based on nursing

diagnoses that allow us a high level of specificity.
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LIST OF ABRREVIATIONS

AP-DRG, Diagnosis Related Groups

AU, arterial ulcers

CW, chronic wounds

DFU, diabetic foot ulcers

DRL, dependency-related injuries

ICU, intensive care units

IQR, interquartile range

MBDS, Minimum Basic Data Set

MU, mixed ulcers

PI, pressure injuries

VU, venous ulcers
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Table 1. Distribution of Chronic Wounds by Year

Pressure Injury
Arterial Ulcer
Venous Ulcer
Diabetic Foot Ulcer
Mixed Ulcer

2016

n
2404
1042

282
233
30

%

24.9%
20.5%
24.8%
21.1%
15.8%

BMJ Open

2017 2018

n % n %
2023 20.9% 1907 19.7%
1032 20.3% 1044 20.6%
281 24.7% 225 19.8%
298 27.0% 254 23.0%
40 21.1% 44  232%

2019

n
1893
1092

211
182
38

%

19.6%
21.5%
18.5%
16.5%
20.0%

2020

1440
870
140
138

38
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14.9%
17.1%
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20.0%

TOTAL

9667
5080
1139
1105
190
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Table 2. Sociodemographic and Clinical Characteristics _.:_3: ﬁ
5 2
Total patients Pressure Injury Arterial Ulcer Venous Ulcer Diab&t Foot Ulcer Mixted Ulcer Ulcer (generic)
n=16.935 n=9.967 n=5.080 n=1.139 S_ %14105 n=190 n=1.167
n__ (%) n (%) n__ (%) n__ (%) S no (%) n__(%) n__ (%)
Sociodemographic Characteristics o :)
Median Age (IQR) 75 (65-84) 77 (67-85) 72 (63-81) 77 (69-85) = 7loo (62-80) 77 (69-85)° 76 (65-84)
Gender g
Male 10472 (61.8) 5.495  (56.8) 3.769  (74.2) 554 (48.6) 0] g‘ QD (70.0)* 106 (55.8) 667  (57.2)°
Female 6463  (38.2) 4172 (43.2)¢ 1.311  (25.8) 585  (51.4) ‘2Ifglm (30.0)? 84  (44.2) 500  (42.8)°
Clinical Characteristics Do O
Median Length of Hospital Stay (IQR) 13 (7-26) 16 (8-32) 11 (6-20) 10 (6-16) =) 33% (7-25) 12 (7-25) 13 (7-24)
Admission Type g 3 U
Emergency 13.243  (78.2) 7.969  (82.4) 3.532 (69.5) 959  (84.2) ~ 3803 (79.6) 146 (76.8) 903  (77.4)
Planned 3.692  (21.8) 1.698  (17.6)* 1.548  (30.5) 180  (15.8)* iﬁsg (20.4) 44 (232 264 (22.6)
Source g (C/) =
Home/Social Residence 12.900 (76.2) 7.276  (75.3)° 3.948  (77.7)° 866  (76.0) ;839%’_ (77.7) 133 (70.0)° 902 (77.3)
Acute Hospital 1.833  (10.8) 1.100  (11.4)° 503 (9.9)® 118  (10.4) 5 870 (11.5) 20 (10.5) 117 (10.0)
Primary Care Center 1.591  (9.4) 934 (9.7) 431 (8.5 122 (10.7) 2 @62 (7.8) 20 (10.5) 113 (9.7
Transfer within Same Center 499 (2.9 275 (2.8) 178  (3.5P 26 (2.3) g' §7§ 2.4) 14 (7.4)p 28 (2.4)
Socio-Health Center 108  (0.6) 80 (0.8 19 (0.4) 6 (0.5 o3 (05 3 (Lo) 7 (0.6)
Outpatient Consultations 4 (0.1 2 (0.0 1 (0.0 1 (0.1 3 - (0.0) 0 (0.0 0 (0.0
ICU stay S M=
YES 2.050 (12.1) 1.734 (1790 164 (3.2 71 (6.2 5\(&3 8.7y 13 (6.8)° 112 (9.6
NO 14.885  (87.9) 7.933  (82.1) 4916  (96.8) 1.068  (93.8) ©.0095 (91.3)* 177 (93.2)° 1.055  (90.4)°
Discharge Destination > 3
Home (Continuity of Care with PC) 9.083  (53.6) 4.488  (46.4) 3.086  (60.7)* 687  (60.3)* :6896' (62.4) 110 (57.9) 644 (55.2)
Other Health Center 4.626  (27.3) 3295 (34.1) 960  (18.9) 241 (21.2)¢ o 250'(,?> (22.6)* 48  (25.3) 294 (252)
Voluntary Discharge 48  (0.3) 15 (0.2 26 (0.5)° 4 (04) 5 55 (05) 0 (0.0 4 (03)
Death 1.906  (11.3) 1472 (15.2) 266 (5.2 134 (11.8) S 79T (7.1 21 (1L1) 129 (1L.1)
Home Hospitalization 1272 (1.5) 396 (4.1 741 (14.6) 73 (6.4) «Q 82§_ (7.4) 11 (5.8) 9% (8.2)
Patient Profile ® o
Cardiovascular 5.843  (34.5) 1.832  (19) 3.339  (65.7) 397 (34.9) 3_429o (38.8)° 63 (33.2) 333 (28.5)
Musculoskeletal/Connective Tissue 2.577 (15.2) 1.229  (12.7)* 1.120  (22.0)* 99  (8.7)% n 2083 (18.8)° 22 (11.6) 198  (17.0)
Respiratory 2113 (12.5) 1.759  (18.2)* 70 (1.4 157 (13.8) 900 (8.1 35 (18.4) 125 (10.7)
Neurological 1212 (72) 994 (10.3)* 53 (1.0 67 (5.9 552 (5.0)° 14 (74 70 (6.0)
Renal and Urinary Tracts 1.093 (6.5 864 (8.9) 53 (1.0 85 (7.5 70 (6.3) 13 (6.8) 83 (7.1)
Digestive 982  (5.8) 782 (8.1 43 (0.8)* 87 (7.6)° 523 (4.7) 8 (42) 86 (7.4

ap-value<0.001
b p-value between 0.05 and 0.001
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ABSTRACT

Background: A few studies have described their overall prevalence and the
characteristics of hospitalized patients. Knowing the profile of patients with chronic
wounds in our environment can help improve follow-up and establish future improvement
strategies in the management of care for these patients, improving the quality and safety
of care and reducing associated costs. We aimed to determine the prevalence and
sociodemographic profile of adult hospitalized patients with chronic wounds admitted to
the 8 hospitals of the Catalan Institute of Health during the years 2016-2020.

Methods: A descriptive observational cross-sectional multicenter study was conducted
from January 1, 2016 to December 31, 2020 in wards, step-down units, and home
hospitalization services at eight health public hospitals to the Catalan Institute of Health,
the main public healthcare provider in Catalonia, Spain. All patients over 18 years old,
admitted with chronic wounds during the study period, in hospitalization units,
intermediate care, and home hospitalization services. The main variables of the study
were nursing diagnoses for the types of chronic wounds: pressure injuries, arterial ulcers,
venous ulcers, mixed ulcers, and diabetic foot ulcers, recorded at the nurse's electronic
health records. Secondary variables collected included: age, sex, reason for admission,
admission unit, type of hospital, source of admission, and discharge destination
(continuity of care). A descriptive and comparative analysis was performed.

Results: This study identified a prevalence of chronic wounds in hospitalized patients of
2.1% (16,935). The main chronic lesions were pressure injuries and arterial ulcers. A
slight downward trend in the prevalence of chronic wounds was observed during the
period 2016-2020. The main reasons for admission of patients with chronic wounds were
related to cardiovascular and respiratory diseases. It is worth noting that the prevalence

of arterial and diabetic foot ulcers was higher in men, while women presented more
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venous ulcers. Additionally, patients with pressure injuries had longer hospital stays, a
higher frequency of ICU admission, and mortality during their hospital stay, whereas
patients with vascular ulcers required more continuous care after discharge than the rest
of the chronic wounds. (pvalue=0.000).

Conclusions: Chronic wounds remain an important health problem, so it is important to
consider the characteristics and health outcomes of hospitalized patients with chronic
wounds, to establish improvements in the quality and safety of care. Therefore, it would
be interesting to study the relationship between patient care complexity and the chronic
wounds they present.

Keywords: Prevalence, Chronic wounds, Ulcers, Hospitalized patients.
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STRENGTHS AND LIMITATIONS
e [t was a multicenter study and a large number of patients were included.
e Electronic nursing data are recorded voluntarily and the nursing registry of CW
may be associated with under-registration.
e The high volume of patients included impeded a detailed review of their

healthcare history.

BACKGROUND

Chronic wounds (CW) are a heterogeneous group of lesions that include vascular
Ulcers (venous and arterial ulcers), diabetic ulcers, and pressure ulcers, among others [1-
4]. Sibbald et al. suggest that any wound persisting for more than six weeks is considered
chronic in nature [1].

Numerous factors, both general and local, are associated with the slow healing of
chronic wounds, such as age, certain medications, malnutrition, associated diseases,
socio-familial situation, and inadequate wound treatment [5]. Currently, the progressive
increase in life expectancy is associated with an increase in the prevalence of chronic
diseases, as well as chronic wounds. It is estimated that between 1% and 1.5% of the
population in developed countries have some type of wound, and in Europe, between 2%
and 4% of total healthcare expenditure is used for their treatment [3,6,7].

According to the National Consensus Conference on Lower Extremity Ulcer [8],
75-80% of lower extremity ulcers are of venous aetiology, representing a population
prevalence of 0.5 to 0.8%. As for arterial ulcers or those of ischemic aetiology, the
prevalence ranges between 0.2% and 2%. It is common that ulcers of neuropathic
aetiology, in the context of diabetes mellitus, are referenced in the clinical concept of

diabetic foot. Epidemiological data indicates a prevalence of diabetes mellitus of between
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7% and 7.5%, and it is estimated that 15-25% of diabetic patients will develop a foot ulcer
during their lifetime [8].

Pressure injuries (PI) are defined as skin and underlying tissue lesions caused
when sustained pressure between a bony protrusion and a support surface results in
blockage of the microcirculation at that level. As a result of tissue hypoxia in the area,
rapid tissue degeneration occurs [9]. PI prevalence rates have followed a steady trend in
recent years, according to studies in Spain [10,11], standing at 0.043% in the latest study
from 2022. Far from a short-term solution, it is estimated that in the next 10 years, due to
demographic changes and the upward trend of certain diseases such as diabetes or obesity,
the incidence of chronic wounds will increase [3,4,12,13]. During the last decade in
Catalonia, nurses in public hospitals of the Catalan Institute of Health and other healthcare
providers have been recording the nursing care process and its outcomes in the electronic
health record system, using the ATIC standardized interface terminology data model [14].
More than 200,000 care episode records are generated annually. The patient assessment,
care plan - including nursing diagnoses and interventions - as well as the continuous
evaluation of their progress, are routinely recorded in all centers. Nurses record the type
of wound and the care interventions for each patient, based on the wound assessment, as
well as the care products used [15].

Although there are studies that have evaluated the prevalence of some of the
described types of chronic wounds, few have described their overall prevalence and the
characteristics of hospitalized patients. Knowing the profile of patients with chronic
wounds in our environment can help improve follow-up and establish future improvement
strategies in the management of care for these patients, improving the quality and safety
of care and reducing associated costs. Therefore, the objective of this study was to

determine the prevalence and sociodemographic profile of adult hospitalized patients with
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chronic wounds admitted to the 8 hospitals of the Catalan Institute of Health during the
years 2016-2020.
METHODS
Setting and study design

A descriptive observational cross-sectional multicenter study was conducted from
January 1, 2016 to December 31, 2020 in the hospitalization units, intermediate care, and
home hospitalization services at eight health public hospitals to the Catalan Institute of
Health, the main public healthcare provider in Catalonia, Spain. These centers were
classified into hospitals of high and low complexity (A1, A2, and A3 for high complexity;
B1, B2, B3, B4, and B5 for low complexity). All episodes of patients over 18 years old,
admitted with chronic wounds during the study period, in wards, step-down units, and
home hospitalization services at eight health public hospitals were included. Excluded
from the study were adult patients hospitalized in critical care units, short-stay units, or
emergency observation units. Patients identified as close to the end of life were also
excluded. The sampling technique used was non-probabilistic consecutive sampling.
Patient and Public Involvement
Patients and/or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of this research.

Data collection

The data source used was Business Objects and the Minimum Basic Data Set
(MBDS), the data warehouse of electronic health record systems in centers under study.
For nursing record data, the extraction was performed annually from 2016 to 2020, by
unit, center, and in aggregate. The data were pseudo-anonymized. These data were coded
and reviewed to detect potential inconsistencies in a data collection sheet created with

Microsoft Excel 2010. In the database, no identifying data of all included patients was
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present, as a consecutive numerical code was used to identify each patient. Study approval
was granted by the institutional research ethics committee (PR185/21). Informed consent

was waived due to the study’s retrospective design.

Variables

The main variables of the study were nursing diagnoses for the types of chronic
wounds: pressure injuries (PI), arterial ulcers (AU), venous ulcers (VU), mixed ulcers
(MU) and diabetic foot ulcers (DFU), recorded at the nurse's electronic health care
records. Pressure injuries were considered both hospital-acquired and community-
acquired. In our study, community-acquired pressure ulcers were those recorded at the
nursing station within the first 24 hours of admission. Hospital-acquired pressure ulcers
were considered as those recorded after the first 24 hours of the patient's hospitalization.
Secondary variables collected included: age, sex, reason for admission (AP-GRD),
admission unit, type of hospital, source of admission, and discharge destination

(continuity of care).

Statistical analysis

The analysis strategy primarily included descriptive statistics, using the mean,
standard deviation, and minimum and maximum values for variables that follow a normal
distribution, while for variables that do not follow a normal distribution, the median, 25th
and 75th percentiles, and minimum and maximum values were used for analyzing the
sociodemographic characteristics of the study population and the prevalence of chronic
wounds. For the comparative analysis of sociodemographic differences according to the
types of chronic wounds, to detect significant differences between types of chronic
wounds, the chi-square test or Fisher's exact test was used for categorical variables, and

the t-test or Mann-Whitney U test for continuous variables. Statistical significance was
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established at a bilateral p<0.05. This analysis was conducted using SPSS statistical

software version 23 (Chicago, Illinois).

RESULTS

Prevalence

During the years 2016-2020, 796,698 patients were admitted to the participating
centers. Of these, 16,935 had some type of chronic wound, meaning a global incidence
of chronic wounds of 2.1%: 9,667 (1.21%) pressure ulcers episodes, 5,080 (0.64%)
arterial ulcers episodes, 1,167 (0.15%) generic ulcers episodes, 1,139 (0.14%) venous
ulcers episodes, 1,105 (0.14%) diabetic foot ulcers episodes, and 190 (0.02%) mixed
ulcers episodes. When analyzing pressure ulcers according to the stage, the results were
as follows: 34.6% in stage I, 64.1% in stage II, 17.7% in stage III, and 7.2% in stage IV,
with stage II pressure ulcers being the most prevalent.

Regarding the global incidence by center, we can observe that high-complexity
hospitals have a prevalence of 2.39%, compared to a 1.81% in low-complexity hospitals.
The centers with the highest prevalence are center Al (3.57%), B5 (3.25%), A2 (2.69%),
and B2 (2.40%), while those with the lowest incidence are centers B3 (2.03%), B4
(1.94%), A3 (1.58%), and B1 (0.82%)).

The prevalence during the study years of the different types of chronic wounds
showed a downward trend in pressure injuries, venous ulcers, and diabetic foot ulcers.
However, mixed and arterial ulcers remained stable over the 5 years’ study period.
(Figure 1).

Clinical and Sociodemographic Characteristics

The clinical and sociodemographic characteristics of the study populations were

analyses are presented in Supplementary Table 1. The mean age was 75.5 years and

61.8% (10,472) were male. Regarding clinical characteristics, the mean of length of stay

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 24

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inauadns juswaublaosug


http://bmjopen.bmj.com/

Page 11 of 24

1
2

3 1
4

5

6 2
7

8 3
9

10 4
1

12

13 3
14

15 6
16

17 7
18

19 ]
20

21

22 9
23

24 10
25

26 11
27

28

29 12
30

31 13
32

33 14
34

35

36 15
37

38 16
39

40 17
41

42 18
43

44

45 19
46

47 20
48

49 21
50

51

52 22
53

54 23
55

56 24
57

58

%9 25
60

BMJ Open

was 13 days (interquartile range [IQR]: 7-16). Regarding the type of admission, 78.2%
(13,243) were episodes admitted via emergency, while 21.8% (3,692) were scheduled
patients. Of the patients’ episodes treated with chronic wounds, 76.2% (12,900) came
from their homes or social residences, 10.8% (1,833) were referred from acute hospitals,
and 9.4% (1,591) were referred from primary care centers. The main reasons for
admission of the studied patients were cardiocirculatory disease (34.5%),
musculoskeletal/connective tissue (15.2%), and respiratory disease (12.5%). Only 12.1%
(2,050) required admission to the ICU, and 53.6% (9,083) were discharged home, 27.3%
(4,626) to another hospital, 11.3% died (1,906), and 7.5% (1,272) were admitted to home
hospitalization.

Analyzing the relationship between the types of wounds and the
sociodemographic characteristics of studied patients, we can observe that the mean age
was significantly higher in patients with pressure injuries and venous ulcers
(pvalue=0.000). Additionally, differences in gender were observed, with a higher
frequency of men among patients with arterial ulcers (74.2% vs. 25.8%) and diabetic foot
ulcers (70% vs. 30%) compared to the total study population (pvalue=0.000). In contrast,
venous ulcers were more prevalent in women, significantly increasing compared to the
prevalence in the studied population (pvalue=0.000).

Regarding the length of stay, a longer hospital stay was observed in patients with
pressure ulcers compared to the global study population (median: 16 vs. 13 days), while
it was slightly lower in patients with venous ulcers (median: 10 vs. 13 days). It was also
observed that among patients with arterial ulcers, the frequency of scheduled admissions
was higher than in the overall population (30.5% vs. 21.8%) (pvalue=0.000). Regarding
the source of studied episodes, no differences were observed among the different types

of wounds.
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However, it was identified that patients with pressure injuries had a higher
frequency of ICU admissions (17.9% vs. 12%) (pvalue=0.000). In terms of discharge
destination, the mortality rate was higher in patients with pressure injuries than in the
overall study population (15.2% vs. 11.3%), whereas the mortality rate was lower in
patients with arterial ulcers (5.2% vs. 11.3%) (pvalue=0.000). Additionally, patients with
venous, arterial, and diabetic foot ulcers required greater care continuity from primary
care (pvalue=0.000).

Finally, it is worth noting that although the main reason for admission among the
studied patients was cardiovascular problems, this reason was more prevalent among
patients with arterial ulcers than in the overall study population (65.7% vs. 34.5%)
(pvalue=0.000). Additionally, a higher frequency of admission due to respiratory
problems was observed in patients with pressure injuries (18.2% vs. 12.5%)
(pvalue=0.000).

DISCUSSION

This study identified a 2.1% prevalence of chronic wounds in hospitalized
patients. The main chronic lesions were pressure injuries and arterial ulcers. A slight
downward trend in the prevalence of chronic wounds was observed during the period
2016-2020. The main reasons for admission of patients with CW were related to
cardiovascular and respiratory diseases. It is worth noting that the prevalence of arterial
and diabetic foot ulcers was higher in men, while women presented more venous ulcers.
Additionally, patients with PI had longer hospital stays, a higher frequency of ICU
admission, and mortality during their hospital stay, whereas patients with vascular ulcers
required more continuous care after discharge than the rest of the CW. These results help

highlight that CW remain an important health problem, so it is important to consider the
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characteristics and health outcomes of hospitalized patients with chronic wounds, to

establish improvements in the quality and safety of care.

It 1s estimated that 1-2% of the population in developed countries will have a
chronic wounds during their lifetime [16], slightly below the global prevalence results of
this study. It should be noted that there are few similar studies in hospitalized patients
with which to compare the global prevalence data obtained. Ahmajérvi et al, in their 2016
study, observed a prevalence of 0.08% of CW in hospitalized patients [17]. Three studies
in Spain show a prevalence of chronic CW ranging between 0.11% and 7.8% [18-20] but
do not include hospitalized population. Regarding the downward trend observed in the
prevalence of chronic wounds over the years studied (2016-2020), there are national
prevalence studies that inform us of a sustained trend, although only in PI and
dependency-related injuries (DRL) [10,21]. This data concourse with our results.
Conversely, a previous study by Yao et al., analysing the trend over 5 years (2014-2018),
as in the present study, shows an upward trend of CW in China [22]. It is possible that
these results are related to the improvement in the quality of care in the different centers
in our study and strategies introduced at the Catalan Institute of Health, such as the
dissemination of the clinical practice guideline for lower extremity wounds in 2018 [23].
In addition, several studies were published regarding the progressive improvement in
staffing levels during the studied years [24]. Furthermore, in 2020, the trend was more
pronounced due to the fact that it coincided with the COVID-19 pandemic. This had a
significant impact on the hospitals included in the study, as the patients’ profile admitted
throughout most of the year was different from the usual. The care intensity required at

the time may have caused a chronic wound under-recording.

According to the aetiology of CW in this study, pressure injuries are the most prevalent

(1.21%). Previous studies conducted in hospitalized patients show similar results [25,26].
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Reviews conducted in Europe show a 10.8% prevalence of PI, with a wide variability
depending on the countries, between 1.1% and 27.2% [27,28]. Another systematic review
conducted demonstrated a 0.2%-29.6% prevalence of PI [29]. The last national
prevalence study conducted in Spain in 2022 [21] established a 7.7% prevalence of PI in
hospitalized patients. In the field of primary care, previous studies show a prevalence
approximately 0.1% [18-21], quite below the results obtained in studies of hospitalized
patients, which may be due to the fact that hospitalized patients are more at risk of
developing PI due to compromised mobility [27]. As for the stage of PI, the most
prevalent in our study were stage II PI, which is consistent with the fifth national
prevalence study in hospitalized patients [10]. Amir et al., in 2016 observed a 8%
prevalence of PI, of which 42.3% were stage III-IV [30]. The prevalence of venous ulcers
was estimated at approximately 0.09%. Internationally, other studies establish a 0.05%
prevalence of VU in hospitalized patients [21]. In primary care, the result was 0.04%
[18,19]. Both studies are consistent with the results obtained in our study. According to
diabetic foot ulcers, our study shows a prevalence of 0.09% in hospitalized patients.
Internationally, we find that the range of prevalence is wide, between 1.2% and 20.4%
[28]. A systematic review conducted in Australia established a 2.6%prevalence of DFU.
Other studies in primary care show prevalence of 0.01% [18,19]. As for arterial ulcers,
which in our study accounted for 0.42%, in a previous systematic review, the prevalence
of AU was estimated between 0.7% and 10.9% [31]. Graves et al, in their narrative review
found that data on AU prevalence are scarce, and those that they found concluded
prevalence of 0.01% in primary care services [27]. This is consistent with the prevalence
of other studies (0.012-0.005%) [18,19], probably because they are studies in the field of

primary care.
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Focusing on sociodemographic characteristics and in line with other studies, the
prevalence of CW increases with age, consistent with results obtained in previous
research [10,19,20]. Older people with chronic diseases and multiple comorbidities are at
greater risk of developing CW. Age increases not only the risk of developing a wound,
but also the delay in its healing [17]. Males predominate with 56% of cases, consistent
with other studies in the hospital setting [10,20], unlike the results found in primary care,
where females prevail [18-20,32]. In terms of patient profiles, there are studies that
coincide with ours [25] in which the most common pathologies were cardiorespiratory.
Finally, our study shows that ICU stays increase the prevalence of PI compared to the rest
of the CW. These data are consistent with previous studies showing that prolonged ICU
admission is associated with poorer health outcomes [33]. Finally, regarding discharge
destinations, it is observed that patients with vascular ulcers required more care from
primary care. This may be due to the fact that many of these patients have a type of
chronic injury that requires a multidisciplinary approach led by advanced practice nurses
or expert nurses who are precise in the diagnosis and recording of the specificity of CW
[14], improving their approach, management, and follow-up. Standards and structured
data allow better management of treatment, involve patients in their own care, and reduce
the possibility of omitting necessary parameters to describe and understand wound
progression. Increasing comorbidities are variables that impact the complexity of patients
treated in hospitals. Responding to this complexity requires significantly more dedication
time and often causes a lack of time to address care [31] so that the figure of the advanced
practice nurse in CW in hospitalized patients could help reduce this omission. The
incorporation of an advanced practice nurse could help improve the diagnostic accuracy
of chronic wound care. Professionals are trained to treat wounds such as pressure ulcers,

vascular ulcers, and diabetic ulcers, and have good diagnostic accuracy, but there are rare

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

R e

* (s3gv) Inauadns juswaublaosug


http://bmjopen.bmj.com/

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

BMJ Open

wounds that may resemble these and lead to misdiagnosis. A misdiagnosis prolongs the
patient's suffering, delays healing, increases costs, and can worsen the condition with
inappropriate treatments [34]. Studies focused on chronic wound care recommend that
professionals maintain a high level of awareness on potentially malignant lesions. This
can help make a timely and accurate diagnosis, and avoid the application of inappropriate
treatments due to a misdiagnosis. It is crucial to emphasize the importance of a thorough
evaluation before classifying a wound as chronic [35]. For all the above reasons, it is
important to research the standardization of treatment and the outcome of chronic wounds
once diagnosed, as well as factors related to nursing care that predict a proper wound
outcome [36]. Research on tools that assist us in making both diagnostic and treatment

decisions is needed, and Al could be of great help in this regard.

CONCLUSION

This study identified a 2.1% prevalence of chronic wounds in hospitalized
patients. The main chronic lesions were pressure injuries and arterial ulcers. A slight
downward trend in the prevalence of CW was observed during the period from 2016-
2020. The main reasons for admission of patients with CW were related to cardiovascular
and respiratory diseases. It is worth noting that the prevalence of arterial and diabetic foot
ulcers was higher in men, while women presented more venous ulcers. Additionally,
patients with pressure injuries had longer hospital stays, a higher frequency of ICU
admission, and mortality during their hospital stay; whereas patients with vascular ulcers
required more continuous care after discharge than the rest of the CW. These results help
highlight that chronic wounds remain an important health problem. It is important to
consider the characteristics and health outcomes of hospitalized patients with chronic
wounds, to establish improvements in the quality and safety of care, based on nursing

diagnoses that allow us a high level of specificity.
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LIST OF ABRREVIATIONS

AP-DRG, Diagnosis Related Groups

AU, arterial ulcers

CW, chronic wounds

DFU, diabetic foot ulcers

DRL, dependency-related injuries

ICU, intensive care units

IQR, interquartile range

MBDS, Minimum Basic Data Set

MU, mixed ulcers

PI, pressure injuries

VU, venous ulcers
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ABSTRACT

Background: Few studies have investigated the prevalence of chronic wounds and the
clinical and sociodemographic characteristics of hospitalized patients affected by them.
Understanding these characteristics within the inpatient setting can support improved
follow-up, inform care strategies, enhance quality and safety, and reduce associated
healthcare costs. This study aimed to determine the prevalence and the sociodemographic
profile of adult inpatients with chronic wounds admitted to the eight hospitals of the

Catalan Institute of Health between 2016 and 2020.

Methods: A descriptive, observational, cross-sectional, and retrospective multicenter
study was conducted using routinely collected clinical data from January 1, 2016, to
December 31, 2020. The study encompassed hospital wards, step-down units, and home
hospitalization services across eight public hospitals managed by the Catalan Institute of
Health, the main public healthcare provider in Catalonia, Spain. The study included all
patients aged 18 years or older who were hospitalized with chronic wounds during the
study period. The main variables were nursing diagnoses of chronic wound types:
pressure injuries (PI), arterial ulcers (AU), venous ulcers (VU), mixed ulcers (MU), and
diabetic foot ulcers (DFU), as recorded in nursing electronic health records. Secondary
variables included age, sex, reason for admission, unit of admission, hospital type, source
of admission, and discharge destination. A descriptive and comparative analysis was

performed.

Results: Among 796,698 hospitalized patients, 16,935 (2.1%) presented with at least one
chronic wound. The most common types of chronic wounds were pressure injuries and
arterial ulcers. A slight decline in the prevalence of chronic wounds was observed over

the study period. Cardiovascular and respiratory conditions were the leading causes of
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admission among these patients. Arterial and diabetic foot ulcers were more prevalent in
men, whereas venous ulcers were more frequently observed in women. Patients with
pressure injuries had longer hospital stays, higher rates of intensive care units (ICU)
admissions, and increased in-hospital mortality. In contrast, patients with vascular ulcers

more often required continued care after discharge (p < 0.001).

Conclusions: Chronic wounds continue to represent a significant healthcare challenge. It
is essential to consider the clinical characteristics and health outcomes of hospitalized
patients with chronic wounds in order to improve care quality and safety. Further research
is warranted to explore the relationship between patient care complexity and the type of

chronic wounds present.

Keywords: Prevalence, Chronic wounds, Ulcers, Hospitalized patients.

DATA AVAILABILITY STATEMENT

All relevant data are available in the article or the Supplementary Materials.

STRENGTHS AND LIMITATIONS
e This multicenter study included a large number of patients.
e Electronic nursing data are recorded voluntarily, and the nursing registry of
chronic wounds may be associated with under-registration.

e The results of this study only apply to adult inpatients.
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BACKGROUND

Chronic wounds (CW) represent a heterogeneous group of lesions that include
vascular ulcers (venous and arterial), diabetic foot ulcers, and pressure injuries, among
others [1-4]. Sibbald et al. have proposed that wounds persisting for more than six weeks
should be considered chronic in nature [1].

Multiple general and local factors contribute to delayed healing in chronic
wounds. These include advanced age, pharmacological treatments, malnutrition,
comorbidities, social and familial context, and inadequate wound management [5]. The
increasing life expectancy observed in recent decades is closely linked to a rising
prevalence of chronic conditions, including chronic wounds. It is estimated that between
1% and 1.5% of the population in high-income countries are affected by some type of
wound, and in Europe, wound care accounts for approximately 2% to 4% of total
healthcare expenditure [3,6,7].

According to the National Consensus Conference on Lower Extremity Ulcers [8],
75% to 80% of lower extremity ulcers are of venous origin, with a population prevalence
of 0.5% to 0.8%. In contrast, arterial ulcers—those of ischaemic aetiology—have a
prevalence ranging between 0.2% and 2%. Ulcers of neuropathic origin, typically
associated with diabetes mellitus, are clinically categorized under the broader concept of
diabetic foot. Epidemiological data suggest that diabetes mellitus affects 7% to 7.5% of
the general population, and it is estimated that 15% to 25% of individuals with diabetes
will develop a foot ulcer during their lifetime [8].

Pressure injuries (PI) are defined as localized damage to the skin and underlying
tissue, usually over a bony prominence, resulting from prolonged pressure and subsequent
occlusion of the microcirculation. This process leads to tissue hypoxia and rapid

degeneration [9]. In Spain, recent studies have shown that PI prevalence has remained

1
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relatively stable in recent years, with the most recent data from 2022 indicating a
prevalence of 0.043% [10,11]. However, due to demographic trends and the rising
incidence of chronic diseases such as diabetes and obesity, the incidence of chronic
wounds is expected to increase over the next decade [3,4,12,13]. Over the past ten years
in Catalonia, nurses working in public hospitals under the Catalan Institute of Health, as
well as other healthcare providers, have systematically documented the nursing care
process and outcomes using the ATIC standardised interface terminology within
electronic health record (EHR) systems [14]. More than 200,000 care episodes are
recorded annually. These records include patient assessments, care plans (nursing
diagnoses and interventions), and continuous monitoring of patient progress. Nurses
routinely document wound types, care interventions based on wound assessment, and the
use of specific wound care products [15].

While several studies have assessed the prevalence of specific types of chronic
wounds, few have examined their overall prevalence or described the characteristics of
hospitalised patients with chronic wounds. A clearer understanding of the patient profile
in our healthcare setting may contribute to improved clinical follow-up and the
development of targeted strategies for managing these patients. This, in turn, can enhance
the quality and safety of care while helping to reduce healthcare costs.

Therefore, the objective of this study was to determine the prevalence and
sociodemographic characteristics of adult patients hospitalised with chronic wounds at

the eight hospitals of the Catalan Institute of Health between 2016 and 2020.

2
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METHODS
Setting and study design

A descriptive, observational, cross-sectional, and retrospective multicenter study
was conducted using routinely collected clinical data from January 1, 2016, to December
31, 2020. The study encompassed hospital wards, step-down units, and home
hospitalization services across eight public hospitals managed by the Catalan Institute of
Health, the main public healthcare provider in Catalonia, Spain. These centers were
classified into hospitals of high and low complexity (A1, A2, and A3 for high complexity;
B1, B2, B3, B4, and B5 for low complexity). The study included all patients aged 18
years or older who were hospitalized with chronic wounds during the study period, in
wards, step-down units, and home hospitalization services at eight health public hospitals.
Excluded from the study were adult patients hospitalized in critical care units, short-stay
units, or emergency observation units. Patients identified as close to the end of life were
also excluded. The sampling technique used was non-probabilistic consecutive sampling.
Patient and Public Involvement
Patients and/or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of this research.

Data collection

The data source used was Business Objects and the Minimum Basic Data Set
(MBDS), the data warehouse of electronic health record systems in centers under study.
For nursing record data, the extraction was performed annually from 2016 to 2020, by
unit, center, and in aggregate. The data were pseudo-anonymized. These data were coded
and reviewed to detect potential inconsistencies in a data collection sheet created with
Microsoft Excel 2010. In the database, no identifying data of all included patients was

present, as a consecutive numerical code was used to identify each patient. Study approval

3
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was granted by the institutional research ethics committee (PR185/21). Informed consent

was waived due to the study’s retrospective design.

Variables

The main variables of the study were nursing diagnoses for the types of chronic
wounds: pressure injuries (PI), arterial ulcers (AU), venous ulcers (VU), mixed ulcers
(MU) and diabetic foot ulcers (DFU), recorded at the nurse's electronic health care
records. Pressure injuries were considered both hospital-acquired and community-
acquired. In our study, community-acquired pressure ulcers were those recorded at the
nursing station within the first 24 hours of admission. Hospital-acquired pressure ulcers
were considered as those recorded after the first 24 hours of the patient's hospitalization.
Secondary variables collected included: age, sex, reason for admission (diagnosis
related groups), admission unit, type of hospital, source of admission, and discharge

destination (continuity of care).

Statistical analysis

The analysis strategy primarily included descriptive statistics, using the mean,
standard deviation, and minimum and maximum values for variables that follow a normal
distribution, while for variables that do not follow a normal distribution, the median, 25th
and 75th percentiles, and minimum and maximum values were used for analyzing the
sociodemographic characteristics of the study population and the prevalence of chronic
wounds. For the comparative analysis of sociodemographic differences according to the
types of chronic wounds, to detect significant differences between types of chronic
wounds, the chi-square test or Fisher's exact test was used for categorical variables, and

the t-test or Mann-Whitney U test for continuous variables. Statistical significance was

4
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established at a bilateral p<0.05. This analysis was conducted using SPSS statistical

software version 23 (Chicago, Illinois).

RESULTS

Prevalence

Between 2016 and 2020, 796,698 patients were admitted to the participating
centers. Of these, 16,935 had some type of chronic wound, meaning a global incidence
of chronic wounds of 2.1%: 9,667 (1.21%) pressure ulcers episodes, 5,080 (0.64%)
arterial ulcers episodes, 1,167 (0.15%) generic ulcers episodes, 1,139 (0.14%) venous
ulcers episodes, 1,105 (0.14%) diabetic foot ulcers episodes, and 190 (0.02%) mixed
ulcers episodes. When analyzing pressure ulcers according to the stage, the results were
as follows: 34.6% in stage I, 64.1% in stage II, 17.7% in stage III, and 7.2% in stage IV,
with stage II pressure ulcers being the most prevalent.

Regarding the global incidence by center, we can observe that high-complexity
hospitals have a prevalence of 2.39%, compared to a 1.81% in low-complexity hospitals.
The centers with the highest prevalence are center Al (3.57%), B5 (3.25%), A2 (2.69%),
and B2 (2.40%), while those with the lowest incidence are centers B3 (2.03%), B4
(1.94%), A3 (1.58%), and B1 (0.82%)).

The prevalence during the study years of the different types of chronic wounds
showed a downward trend in pressure injuries, venous ulcers, and diabetic foot ulcers.
However, mixed and arterial ulcers remained stable over the 5 years’ study period.
(Figure 1).

Clinical and Sociodemographic Characteristics

The clinical and sociodemographic characteristics of the study populations were

analyses are presented in Supplementary Table 1. The mean age was 75.5 years and

61.8% (10,472) were male. Regarding clinical characteristics, the mean of length of stay

5
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was 13 days (interquartile range [IQR]: 7-16). Regarding the type of admission, 78.2%
(13,243) were episodes admitted via emergency, while 21.8% (3,692) were scheduled
patients. Of the patients’ episodes treated with chronic wounds, 76.2% (12,900) came
from their homes or social residences, 10.8% (1,833) were referred from acute hospitals,
and 9.4% (1,591) were referred from primary care centers. The main reasons for
admission of the studied patients were cardiocirculatory disease (34.5%),
musculoskeletal/connective tissue (15.2%), and respiratory disease (12.5%). Only 12.1%
(2,050) required admission to the ICU, and 53.6% (9,083) were discharged home, 27.3%
(4,626) to another hospital, 11.3% died (1,906), and 7.5% (1,272) were admitted to home
hospitalization.

Analyzing the relationship between the types of wounds and the
sociodemographic characteristics of studied patients, we can observe that the mean age
was significantly higher in patients with pressure injuries and venous ulcers (p < 0.001).
Additionally, differences in gender were observed, with a higher frequency of men among
patients with arterial ulcers (74.2% vs. 25.8%) and diabetic foot ulcers (70% vs. 30%)
compared to the total study population (p < 0.001). In contrast, venous ulcers were more
prevalent in women, significantly increasing compared to the prevalence in the studied
population (p < 0.001).

Regarding the length of stay, a longer hospital stay was observed in patients with
pressure ulcers compared to the global study population (median: 16 vs. 13 days), while
it was slightly lower in patients with venous ulcers (median: 10 vs. 13 days). It was also
observed that among patients with arterial ulcers, the frequency of scheduled admissions
was higher than in the overall population (30.5% vs. 21.8%) (p < 0.001). Regarding the
source of studied episodes, no differences were observed among the different types of

wounds.
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However, it was identified that patients with pressure injuries had a higher
frequency of ICU admissions (17.9% vs. 12%) (p < 0.001). In terms of discharge
destination, the mortality rate was higher in patients with pressure injuries than in the
overall study population (15.2% vs. 11.3%), whereas the mortality rate was lower in
patients with arterial ulcers (5.2% vs. 11.3%) (p < 0.001). Additionally, patients with
venous, arterial, and diabetic foot ulcers required greater care continuity from primary
care (p <0.001).

Finally, it is worth noting that although the main reason for admission among the
studied patients was cardiovascular problems, this reason was more prevalent among
patients with arterial ulcers than in the overall study population (65.7% vs. 34.5%) (p <
0.001). Additionally, a higher frequency of admission due to respiratory problems was
observed in patients with pressure injuries (18.2% vs. 12.5%) (p < 0.001).
DISCUSSION

This study identified a 2.1% prevalence of chronic wounds in hospitalized
patients. The main chronic lesions were pressure injuries and arterial ulcers. A slight
downward trend in the prevalence of chronic wounds was observed during the period
2016-2020. The main reasons for admission of patients with CW were related to
cardiovascular and respiratory diseases. Arterial and diabetic foot ulcers were more
prevalent in men, whereas venous ulcers were more frequently observed in women.
Additionally, patients with PI had longer hospital stays, a higher frequency of ICU
admission, and mortality during their hospital stay, whereas patients with vascular ulcers
required more continuous care after discharge than the rest of the CW. These results help
highlight that CW remain an important health problem, so it is important to consider the
characteristics and health outcomes of hospitalized patients with chronic wounds, to

establish improvements in the quality and safety of care.
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It is estimated that 1-2% of the population in developed countries will have a
chronic wounds during their lifetime [16], slightly below the global prevalence results of
this study. It should be noted that there are few similar studies in hospitalized patients
with which to compare the global prevalence data obtained. Ahmajérvi et al, in their 2016
study, observed a prevalence of 0.08% of CW in hospitalized patients [17]. Three studies
in Spain show a prevalence of chronic CW ranging between 0.11% and 7.8% [18-20] but
do not include hospitalized population. Regarding the downward trend observed in the
prevalence of chronic wounds over the years studied (2016-2020), there are national
prevalence studies that inform us of a sustained trend, although only in PI and
dependency-related injuries (DRL) [10,21]. This data concourse with our results.
Conversely, a previous study by Yao et al., analysing the trend over 5 years (2014-2018),
as in the present study, shows an upward trend of CW in China [22]. It is possible that
these results are related to the improvement in the quality of care in the different centers
in our study and strategies introduced at the Catalan Institute of Health, such as the
dissemination of the clinical practice guideline for lower extremity wounds in 2018 [23].
In addition, several studies were published regarding the progressive improvement in
staffing levels during the studied years [24]. Furthermore, in 2020, the trend was more
pronounced due to the fact that it coincided with the COVID-19 pandemic. This had a
significant impact on the hospitals included in the study, as the patients’ profile admitted
throughout most of the year was different from the usual. The care intensity required at

the time may have caused a chronic wound under-recording.

According to the aetiology of CW in this study, pressure injuries are the most prevalent
(1.21%). Previous studies conducted in hospitalized patients show similar results [25,26].
Reviews conducted in Europe show a 10.8% prevalence of PI, with a wide variability
depending on the countries, between 1.1% and 27.2% [27,28]. Another systematic review
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conducted demonstrated a 0.2%-29.6% prevalence of PI [29]. The last national
prevalence study conducted in Spain in 2022 [21] established a 7.7% prevalence of PI in
hospitalized patients. In the field of primary care, previous studies show a prevalence
approximately 0.1% [18-21], quite below the results obtained in studies of hospitalized
patients, which may be due to the fact that hospitalized patients are more at risk of
developing PI due to compromised mobility [27]. As for the stage of PI, the most
prevalent in our study were stage II PI, which is consistent with the fifth national
prevalence study in hospitalized patients [10]. Amir et al., in 2016 observed a 8%
prevalence of PI, of which 42.3% were stage III-IV [30]. The prevalence of venous ulcers
was estimated at approximately 0.09%. Internationally, other studies establish a 0.05%
prevalence of VU in hospitalized patients [21]. In primary care, the result was 0.04%
[18,19]. Both studies are consistent with the results obtained in our study. According to
diabetic foot ulcers, our study shows a prevalence of 0.09% in hospitalized patients.
Internationally, we find that the range of prevalence is wide, between 1.2% and 20.4%
[28]. A systematic review conducted in Australia established a 2.6%prevalence of DFU.
Other studies in primary care show prevalence of 0.01% [18,19]. As for arterial ulcers,
which in our study accounted for 0.42%, in a previous systematic review, the prevalence
of AU was estimated between 0.7% and 10.9% [31]. Graves et al, in their narrative review
found that data on AU prevalence are scarce, and those that they found concluded
prevalence of 0.01% in primary care services [27]. This is consistent with the prevalence
of other studies (0.012-0.005%) [18,19], probably because they are studies in the field of

primary care.

Focusing on sociodemographic characteristics and in line with other studies, the
prevalence of CW increases with age, consistent with results obtained in previous
research [10,19,20]. Older people with chronic diseases and multiple comorbidities are at
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greater risk of developing CW. Age increases not only the risk of developing a wound,
but also the delay in its healing [17]. Males predominate with 56% of cases, consistent
with other studies in the hospital setting [10,20], unlike the results found in primary care,
where females prevail [18-20,32]. In terms of patient profiles, there are studies that
coincide with ours [25] in which the most common pathologies were cardiorespiratory.
Finally, our study shows that ICU stays increase the prevalence of PI compared to the rest
of the CW. These data are consistent with previous studies showing that prolonged ICU
admission is associated with poorer health outcomes [33]. Finally, regarding discharge
destinations, it is observed that patients with vascular ulcers required more care from
primary care. This may be due to the fact that many of these patients have a type of
chronic injury that requires a multidisciplinary approach led by advanced practice nurses
or expert nurses who are precise in the diagnosis and recording of the specificity of CW
[14], improving their approach, management, and follow-up. Standards and structured
data allow better management of treatment, involve patients in their own care, and reduce
the possibility of omitting necessary parameters to describe and understand wound
progression. Increasing comorbidities are variables that impact the complexity of patients
treated in hospitals. Responding to this complexity requires significantly more dedication
time and often causes a lack of time to address care [31] so that the figure of the advanced
practice nurse in CW in hospitalized patients could help reduce this omission. The
incorporation of an advanced practice nurse could help improve the diagnostic accuracy
of chronic wound care. Professionals are trained to treat wounds such as pressure ulcers,
vascular ulcers, and diabetic ulcers, and have good diagnostic accuracy, but there are rare
wounds that may resemble these and lead to misdiagnosis. A misdiagnosis prolongs the
patient's suffering, delays healing, increases costs, and can worsen the condition with

inappropriate treatments [34]. Studies focused on chronic wound care recommend that
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professionals maintain a high level of awareness on potentially malignant lesions. This
can help make a timely and accurate diagnosis, and avoid the application of inappropriate
treatments due to a misdiagnosis. It is crucial to emphasize the importance of a thorough
evaluation before classifying a wound as chronic [35]. For all the above reasons, it is
important to research the standardization of treatment and the outcome of chronic wounds
once diagnosed, as well as factors related to nursing care that predict a proper wound
outcome [36]. Research on tools that assist us in making both diagnostic and treatment

decisions is needed, and Al could be of great help in this regard.

CONCLUSION

This study identified a 2.1% prevalence of chronic wounds in hospitalized
patients. The main chronic lesions were pressure injuries and arterial ulcers. A slight
downward trend in the prevalence of CW was observed between 2016 and 2020. The
main reasons for admission of patients with CW were related to cardiovascular and
respiratory diseases. Arterial and diabetic foot ulcers were more prevalent in men,
whereas venous ulcers were more frequently observed in women. Additionally, patients
with pressure injuries had longer hospital stays, a higher frequency of ICU admission,
and mortality during their hospital stay; whereas patients with vascular ulcers required
more continuous care after discharge. These results help highlight that chronic wounds
remain an important health problem. It is important to consider the characteristics and
health outcomes of hospitalized patients with chronic wounds, to establish improvements
in the quality and safety of care, based on nursing diagnoses that allow us a high level of

specificity.
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LIST OF ABRREVIATIONS

AU, arterial ulcers

CW, chronic wounds

DFU, diabetic foot ulcers

DRL, dependency-related injuries

ICU, intensive care units

IQR, interquartile range

MBDS, Minimum Basic Data Set

MU, mixed ulcers

PI, pressure injuries

VU, venous ulcers
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Table 1. Sociodemographic and Clinical Characteristics _.:_3: ﬁ
2 5 g
3 Total patients Pressure Injury Arterial Ulcer Venous Ulcer sbiabe&c% Foot Ulcer Mixted Ulcer Ulcer (generic)
4 n=16.935 n=9.967 n=>5.080 n=1.139 S_ Bs-1.105 n=190 n=1.167
5 n__ (%) n (%) n__ (%) n__ (%) S no (%) n__(%) n__ (%)
6 Sociodemographic Characteristics o :)
- Median Age (IQR) 75 (65-84) 77 (67-85) 72 (63-81) 77 (69-85) = 7loo (62-80) 77 (69-85)° 76 (65-84)
Gender c
n
8 Male 10472 (61.8) 5495  (56.8) 3769 (742 554 (48.6) 2T 70,0y 106 (55.8) 667  (57.2)°
Female 6463 (38.2) 4172 (432 1311 (25.8) 585 (514 41, Gooy 84  (44.2) 500 (42.8)
9 Clinical Characteristics [LR%Y 8
10 Median Length of Hospital Stay (IOR) 13 (7-26) 16 (832 11 (6-20) 10 (6-16) 2 JBG1 (7-25) 12 (7-25) 13 (7-24)
1 Admission Type g 3 U
Emergency 13243 (782) 7.969  (82.4) 3532 (69.5) 959  (84.2) ~B0S (79.6) 146  (76.8) 903 (77.4)
12 Planned 3692 (21.8) 1.698  (17.6) 1548 (30.5) 180 (15.8) O 2355 (20.4) 4 (232 264 (22.6)
S w2
13 ource 0=
Home/Social Residence 12.900  (76.2) 7276 (753) 3948 (77.7) 866  (76.0) ~g50D (77.7) 133 (70.0° 902 (77.3)
14 0P
Acute Hospital 1.833  (10.8) 1.100 (11.4) 503 (9.9) 118 (10.4) 5 870 (11.5) 20 (10.5) 117 (10.0)
15 Primary Care Center 1591 (9.4) 934 (9.7) 431 (850 122 (10.7) 2 @62 (7.8)° 20 (10.5) 113 (9.7)
16 Transfer within Same Center 499 (2.9 275 (2.8) 178  (3.5P 26 (2.3) %578 2.4) 14 (7.4)p 28 (2.4)
Socio-Health Center 108 (0.6) 80 (0.8 19 0.4y 6 (0.5 53 (05 3 (1.6) 7 (0.6)
17 Outpatient Consultations 4 (0.1) 2 (0.0) 1 (0.0) 1 (0.1) 3 W= (00 0 (0.0 0 (0.0)
18 ICU stay S M=
19 YES 2050  (12.1) 1734 (17.9) 164 3.2y 71 (6.2 5\%‘3 8.7y 13 (68" 112 (9.6)
NO 14.885  (87.9) 7933 (82.1) 4916  (96.8) 1.068  (93.8) @.009F (913 177 (93.2) 1055 (90.4)°
20 Discharge Destination > 3
2 Home (Continuity of Care with PC) 9.083  (53.6) 4488  (46.4) 3.086  (60.7) 687  (60.3) 6895 (62.4) 110 (57.9) 644 (55.2)
Other Health Center 4626  (27.3) 3295  (34.1) 960  (18.9) 241 212y 32508 (22.6) 48 (25.3) 294 (25.2)
22 Voluntary Discharge 48 (0.3) 15 0.2y 26 (0.5 4 (04) S 55 05 0 (0.0) 4 (03)
23 Death 1.906  (11.3) 1472 (15.2) 266 (5.2) 134 (11.8) 5 79T (7.1y 21 (1L1) 129 (1L1)
4 Home Hospitalization 1272 (1.5) 396 (4.1 741 (14.6) 73 (64) Q 83 (74) 11 (5.8) 9%  (8.2)
Patient Profile ® o
25 Cardiovascular 5843 (34.5) 1.832  (19) 3339 (65.7) 397 (34.9) 24299 (38.8)° 63 (332) 333 (28.5)
26 Musculoskeletal/Connective Tissue 2.577 (15.2) 1.229  (12.7)* 1.120  (22.0)* 99  (8.7)% m208§ (18.8)° 22 (11.6) 198  (17.0)
Respiratory 2113 (12.5) 1759 (18.2) 70 (lL4y 157 (13.8) 5 %0 .1y 35 (18.4) 125 (10.7)
27 Neurological 1212 (1.2) 994 (10.3) 53 (1L0y 67  (5.9) 2. 555 (5.0) 14 (74 70 (6.0)
28 Renal and Urinary Tracts 1093 (6.5) 864 (8.9) 53 (Loy 85 (7.5) L 702 (6.3) 13 (6.8) 83 (1.1
Digestive 982  (5.8) 782 (8.1 43 (0.8) 87 (7.6 = 523 (4.7) 8 (42 86 (7.4
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p-value between 0.05 and 0. 5 &
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