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Summary

Introduction. Pressure ulcers are frequent complications among 
immobile neurological patients, particularly those with stroke. Nurs-
ing knowledge and consistent implementation of preventive mea-
sures play a crucial role in reducing their occurrence. The aims of this 
study are to assess nurses’ knowledge, attitudes and self-reported 
competence in pressure ulcer prevention and care, and to describe 
the prevalence and short-term healing outcomes of pressure ulcers 
among hospitalized stroke patients.

Methods. A descriptive cross-sectional study was conducted 
among 40 nurses/medical technicians using a structured, non-val-
idated questionnaire. Medical records of 375 consecutively hospi-
talized patients with ischemic or hemorrhagic stroke were reviewed 
to determine the occurrence and management of pressure ulcers.

Results. Nurses demonstrated good knowledge of fundamental 
preventive principles, although gaps were identified in epidemiol-
ogy and recognition of certain complications. Pressure ulcers were 
documented in both ischemic and hemorrhagic stroke patients, 
with an overall prevalence of 5.1%. Conservative treatment was 
most frequently applied, and most ulcers were recorded as healed 
at discharge.

Conclusion. Nursing knowledge appears generally adequate, but 
specific gaps indicate the need for targeted educational interven-
tions. Interpretation of prevalence and outcomes is limited by the 
absence of validated assessment instruments and standardized 
documentation.

Key words: pressure ulcers, stroke, nursing knowledge, prevention, 
wound care, prevalence

Introduction

Pressure ulcers are localized injuries of the skin and underlying tissues that develop as a result 
of sustained pressure, shear forces or friction, most commonly over bony prominences. Their 
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development is associated with impaired mi-
crocirculation, reduced oxygen delivery and 
tissue ischemia, which may progress to ne-
crosis if early changes are not recognized and 
treated appropriately [1, 2]. In addition to me-
chanical factors, intrinsic and extrinsic condi-
tions such as immobility, moisture, impaired 
sensation, malnutrition and altered level of 
consciousness increase susceptibility to tissue 
damage [3].

Patients hospitalized with stroke represent 
a particularly vulnerable population. Neuro-
logical deficits including hemiparesis, paraly-
sis, sensory disturbances and reduced alertness 
frequently lead to prolonged immobility and 
dependence on nursing care. Consequently, 
stroke patients are at increased risk of devel-
oping pressure ulcers during hospitalization.

International clinical guidelines emphasize 
early identification of risk, regular skin assess-
ment, appropriate repositioning schedules, 
adequate nutrition and hydration, and the use 
of pressure-relieving surfaces as essential pre-
ventive strategies in this population [4]. Nurs-
es play a central role in implementing these 
measures, and their knowledge and compe-
tence directly influence patient outcomes.

Assessment of nurses’ knowledge and 
evaluation of pressure-ulcer occurrence among 
stroke patients provide important insight into 
quality of care and patient safety. Therefore, 
the aims of this study were to assess nurses’ 
knowledge and competence related to pres-
sure-ulcer prevention and to describe the prev-
alence and short-term outcomes of pressure 
ulcers among hospitalized stroke patients.

Methods

Study design and setting

A descriptive cross-sectional study was con-
ducted at the Neurology Department of the 
Cantonal Hospital in Bihać, Bosnia and Her-
zegovina, from July 2021 to June 2022. The 

study consisted of two components: assess-
ment of nurses’ knowledge and attitudes, and 
descriptive analysis of pressure-ulcer occur-
rence among hospitalized stroke patients.

Participants

Nurses

Forty nurses/medical technicians employed 
at the department participated voluntarily. 
Inclusion criteria were direct involvement in 
bedside patient care and at least six months of 
work experience.

Patients

Medical records of 375 consecutively hospi-
talized patients diagnosed with ischemic or 
hemorrhagic stroke were reviewed.

Instrument and data collection

Nurses’ knowledge and attitudes were as-
sessed using a structured, non-validated 
questionnaire developed for this study and 
based on educational materials and interna-
tional guidelines for pressure-ulcer preven-
tion and care [5, 6]. The questionnaire consist-
ed of three sections: (1) socio-demographic 
and professional characteristics, (2) attitudes 
toward pressure-ulcer prevention and man-
agement assessed using a five-point Likert 
scale, and (3) knowledge assessment compris-
ing 34 items related to etiology, complications 
and preventive measures.

Patient data extracted from medical records 
included stroke type, presence of pressure ul-
cers, applied treatment modality (conservative 
or surgical) and healing status at discharge. 
Standardized risk-assessment tools and formal 
ulcer staging systems were not routinely doc-
umented.
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Data analysis

Data were analyzed descriptively using abso-
lute numbers and percentages. No inferential 
statistical tests were applied.

Results

Nurses’ socio-demographic 
characteristics and attitudes

A total of 40 nurses/medical technicians par-
ticipated in the study. Most participants had 
more than 10 years of professional experi-
ence, and nearly half held a higher vocational 
or university degree. Formal education and 
internal institutional training were the most 
frequently reported sources of knowledge 
related to pressure-ulcer prevention. The ma-
jority of nurses reported daily contact with 
patients affected by pressure ulcers (Table 1).

Table 1. Socio-demographic and professional 
characteristics of nurses (N = 40)

Characteristic n %

Education level

Secondary medical school 21 52.5

Higher/University degree 19 47.5

Years of experience

< 5 years 4 10.0

5–10 years 6 15.0

10–20 years 15 37.5

> 20 years 15 37.5

Source of knowledge

Formal education 23 57.5

Internal training 10 25.0

Self-learning/courses 7 17.5

Daily contact with patients with 
pressure ulcers

Yes 34 85.0

No 6 15.0

Overall, nurses expressed predominantly 
positive attitudes toward pressure-ulcer pre-
vention and management. Most respondents 
considered themselves competent in provid-
ing pressure-ulcer care and strongly empha-
sized the importance of preventive measures. 
A large proportion of participants indicated 
the need for improved availability of wound-
care materials, better communication between 
physicians and nurses, and the establishment 
of a regional wound-care center (Table 2).

Table 2. Nurses’ attitudes toward the prevention 
and management of pressure ulcers

Statement n %

I consider myself competent in 
pressure-ulcer care 36 90.0

Preventive measures are essential for 
pressure-ulcer prevention 39 97.5

Availability of materials for wound 
care should be improved 36 90.0

Better communication between 
physicians and nurses is needed 33 82.5

A regional wound-care center is 
needed 37 92.5

Nurses’ knowledge of pressure ulcers

High proportions of correct responses were 
observed for fundamental preventive and 
care-related principles. Nearly all nurses cor-
rectly identified early skin redness as the first 
sign of pressure-ulcer development and rec-
ognized regular patient repositioning as a key 
preventive measure. Good knowledge was 
also demonstrated regarding the role of skin 
hygiene, moisture control and the importance 
of prevention over treatment.

Lower levels of correct responses were 
noted in relation to epidemiological aspects of 
pressure ulcers, particularly their occurrence 
during long-term hospitalization. In addition, 
a proportion of nurses incorrectly associated 
pressure ulcers with muscle spasms, indicat-
ing gaps in the recognition of specific compli-
cations (Table 3).
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Table 3. Key indicators of nurses’ knowledge on 
pressure ulcers

Knowledge domain Correct  
responses (%)

Recognition of early signs (skin 
redness) 97.5

Importance of regular patient 
repositioning 100.0

Role of moisture and skin hygiene 90.0
Prevention is more important than 
treatment 85.0

Awareness of potential complications 
(infection, sepsis) 85.0

Knowledge of epidemiology during 
long-term hospitalization 40.0

*Note. The knowledge assessment instrument was non-vali-
dated; results are presented descriptively only.

Prevalence and management of 
pressure ulcers among stroke patients

Among the 375 consecutively hospitalized 
stroke patients included in the analysis, pres-
sure ulcers were documented in 19 cases, cor-
responding to an overall prevalence of 5.1%. 
Pressure ulcers occurred in patients with both 
ischemic and hemorrhagic stroke. The number 
and proportion of affected patients according 
to stroke type are presented in Table 4.

Table 4. Prevalence of pressure ulcers among 
stroke patients (N = 375)

Type of stroke Total number 
of patients

Patients with  
pressure ulcers n 

(%)
Ischemic stroke 170 7 (4.1)
Hemorrhagic 
stroke 205 12 (5.9)

Total 375 19 (5.1)

Regarding management, conservative 
treatment was the most frequently applied 
therapeutic approach, while surgical interven-
tion was required in a smaller number of cases. 
At the time of discharge, the majority of pres-
sure ulcers were recorded as healed. Treat-
ment modalities and short-term outcomes are 
summarized in Table 5.

Table 5. Treatment outcomes of pressure ulcers 
during hospitalization (N = 19)

Treatment modality Number of 
patients

healed n 
(%)

Conservative treatment 16 11 (68.8)

Surgical treatment 3 2 (66.7)

Total 19 13 (68.4)

Discussion

This study provides descriptive insight into 
nurses’ knowledge and competence related to 
pressure-ulcer prevention and the occurrence 
of pressure ulcers among hospitalized stroke 
patients. Overall, nurses demonstrated good 
understanding of basic preventive principles, 
which is consistent with findings reported in 
other studies assessing nursing knowledge 
using similar approaches [7–11].

However, gaps were identified in epidemi-
ological knowledge and recognition of specific 
complications. Comparable deficiencies have 
been documented in studies using validated 
assessment instruments, suggesting that such 
gaps are common across different healthcare 
settings [12, 13]. These findings indicate the 
need for targeted educational interventions fo-
cusing on less well-understood aspects of pres-
sure-ulcer care.

The observed prevalence of pressure ulcers 
in this study was within the range reported 
in previous investigations involving hospital-
ized stroke and neurological patients [14–17]. 
Nevertheless, interpretation of these find-
ings is limited by the absence of standardized 
risk-assessment instruments, ulcer staging and 
detailed documentation of functional and nu-
tritional status. Consequently, causal relation-
ships between nursing knowledge and pres-
sure-ulcer outcomes cannot be established.

Short-term treatment outcomes were gen-
erally favorable, with most pressure ulcers 
healed before discharge following conservative 
management. However, lack of standardized 
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documentation limits evaluation of treatment ef-
fectiveness and comparison with other studies.

Limitations

The study was conducted in a single institu-
tion with a relatively small sample of nurs-
es. The knowledge assessment instrument 
was non-validated, and clinical documenta-
tion lacked standardized ulcer staging and 
risk-assessment data. The descriptive design 
precluded causal inference.

Conclusion

Nurses demonstrated generally adequate 
knowledge of pressure-ulcer prevention and 
care, although specific gaps warrant target-
ed educational reinforcement. Pressure-ulcer 
prevalence and short-term outcomes among 
hospitalized stroke patients were favorable, 
but interpretation was constrained by meth-
odological limitations. Future studies should 
incorporate validated assessment instru-
ments, standardized clinical documentation 
and multicenter approach.
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Uvod. Dekubitusi su česte komplikacije kod nepokretnih neuroloških pacijenata, naročito kod obo-
ljelih od moždanog udara. Znanje medicinskih sestara i dosljedna primjena preventivnih mjera imaju 
ključnu ulogu u smanjenju njihove učestalosti. Cilj ovog rada je da se procjeni znanje, stavovi i sa-
moprocijenjena kompetentnost medicinskih sestara u prevenciji i zbrinjavanju dekubitusa, te da se 
opiše prevalencija i kratkoročni ishodi liječenja dekubitusa kod hospitalizovanih pacijenata sa mož-
danim udarom.

Metode. Sprovedena je deskriptivna studija presjeka među 40 medicinskih sestara/tehničara kori-
šćenjem strukturiranog, nevalidiranog upitnika. Analizirana je medicinska dokumentacija 375 uza-
stopno hospitalizovanih pacijenata sa ishemijskim ili hemoragijskim moždanim udarom radi utvrđi-
vanja pojave i zbrinjavanja dekubitusa.

Rezultati. Medicinske sestre su pokazale dobro poznavanje osnovnih preventivnih principa, ali su 
uočeni nedostaci u znanju iz oblasti epidemiologije i prepoznavanja pojedinih komplikacija. Deku-
bitusi su registrovani kod pacijenata sa ishemijskim i hemoragijskim moždanim udarom, uz ukupnu 
prevalenciju od 5,1%. Najčešće je primjenjivan konzervativni tretman, a većina dekubitusa bila je 
zaliječena u trenutku otpusta.

Zaključak. Znanje medicinskih sestara djeluje uglavnom adekvatno, ali uočene praznine ukazuju 
na potrebu za ciljanim edukativnim intervencijama. Tumačenje prevalencije i ishoda ograničeno je 
nepostojanjem validiranih instrumenata i standardizovane dokumentacije.

Ključne riječi: dekubitus, moždani udar, znanje medicinskih sestara, prevencija, njega rana, preva-
lencija


