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Introduction
Individuals with physical disabilities are 
more likely to develop pressure ulcers (PUs) 
due to restricted mobility and diminished 
sensation, underlying medical conditions, 
such as multiple sclerosis, cerebral palsy, 
and hemiplegia, and other neurological 
conditions, such as stroke put patients at 
higher risks for developing PU.[1] Stroke 
is the most prevalent medical diagnosis 
associated with pressure injuries  (PIs). This 
finding highlights the critical relationship 
between neurological conditions, particularly 
stroke, and the development of PIs. Patients 
who have experienced a stroke and have 
PUs showed a higher mortality rate than 
stroke patients without PUs.[2]

Pressure ulcers, often known as pressure 
sores or bedsores, are localized injuries to 
the skin and underlying tissue that occurs 
when there is prolonged pressure is applied 
to the skin. These injuries typically develop 
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Abstract
Background: Individuals with physical disabilities are more likely to develop pressure ulcers due 
to restricted mobility and diminished sensation. Stroke is the most prevalent medical diagnosis 
associated with pressure injuries. Pressure ulcer  (PU) is a common complication associated with 
strokes. Timely recognition and implementation of preventive measures are essential in preventing 
the development of pressure ulcers. This study aimed to explore the effectiveness of nursing 
interventions in preventing pressure ulcers among immobile stroke patients. Materials and 
Methods: A  simple random sampling technique was used to recruit 128  patients; 64  patients were 
assigned to the control group and 64 to the intervention group. Patients were recruited from the 
neurological ward at Rizgary Teaching Hospital, Erbil City, Kurdistan region of Iraq, and from the 
intensive care unit  (ICU) at the East Emergency Hospital. Data collection tools included the Braden 
scale, a risk assessment tool for PUs, and a structured questionnaire. The Chi‑square test, logistic 
regression, and an independent sample t‑test were used to analyze the data. The significant level was 
set as a p < 0.05. Results: Heart diseases, diabetes mellitus, smoking, advanced age, and friction and 
shear were the main risk factors for PUs development among immobile stroke patients. The nursing 
educational interventional program was highly effective in reducing the incidence of PUs among 
immobile stroke patients (t = 4.130, p < 0.001). Conclusions: Appropriate nursing interventions and 
patient education can significantly reduce the incidence of PUs as well as prolong the development 
of PUs among immobile stroke patients.
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over bony areas of the body, such as the 
heels, sacrum, elbows, and hips, where the 
skin is in direct contact with a surface like a 
bed or chair.[3] The prevalence of PUs among 
stroke patients in two UK hospitals is 28%.[4] 
Understanding the prevalence rates of PUs 
is crucial for assessing the severity of the 
issue, designing preventive measures, and 
facilitating the use of healthcare resources. 
This would serve as baseline data to assess 
the quality of care delivered by healthcare 
providers in clinical areas.[5] It is estimated 
that about 2.5  million people in the United 
States develop PUs annually.[6] In the United 
States, approximately 60,000 deaths per 
year are associated with complications 
due to PUs. PUs impact patients and 
their families socially, economically, and 
psychologically. Treatment costs are more 
than twice the prevention costs. The daily 
costs for the treatment of PUs per patient 
vary in all health settings ranging from 
€2.65 to €87.57.[7]
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Timely recognition and intervention are essential in 
preventing the development of PUs. Healthcare providers 
must regularly assess at‑risk patients and implement 
preventive measures, such as repositioning the patient, 
pressure relief, and appropriate wound care. Providing 
education and interventions for patients and caregivers 
about skincare and early detection is crucial in reducing 
the incidence and severity of PUs, ultimately leading to 
improved patient outcomes and quality of life.[8] Prevention 
involves maintaining and enhancing tissue tolerance and 
implementing proper offloading strategies. Prevention 
strategies include proper skincare  (keeping the skin clean 
and dry), sufficient nourishment and hydration, establishing 
turning schedules, pressure‑relieving cushions, and the 
application of support surfaces.[9]

To the authors’ knowledge, there is a lack of studies 
on preventing PUs among immobile stroke patients. 
This study aimed to reduce the incidence of PUs among 
immobile stroke patients This study aimed to explore 
the effectiveness of nursing interventions in preventing 
pressure ulcers among immobile stroke patients at Rizgary 
Teaching Hospital, Erbil City, Kurdistan region of Iraq.

Materials and Methods
A randomized control trial study design was used to explore 
the effectiveness of nursing education and interventions 
in preventing PUs among immobile stroke patients. The 
study was conducted from September 1, 2024 to June 3, 
2025 at Rizgary Teaching Hospital  (neurology ward) and 
East Emergency Hospital  (intensive care unit). Clinical trial 
registration number: NCT06981962. The sample population 
included immobile stroke patients seeking care at two public 
hospitals in Erbil city  (Rizgary Teaching Hospital and East 
Emergency Hospital). The inclusion criteria included both 

genders  (males and females), age: ≥18  years, Braden scale 
score ≤ 12, patients who being able to communicate, providing 
written informed consent, not being part of any other study, 
and not receiving any information regarding preventing PUs. 
A  simple random sampling technique was used to recruit 
128  patients  [Figure  1], who were admitted to the neurology 
ward or the intensive care unit to assess the effectiveness of 
nursing interventions on preventing PUs among immobile 
stroke patients. The researcher randomly selected 128.

In this study, to collect the necessary data, the Braden 
scale was used as a pressure ulcer risk assessment tool.[10] 
It comprises of six subscales: sensory perception, activity, 
mobility, nutrition, moisture, and friction and shear. 
Each subscale is scored from 1 to 4 with the overall 
total score ranging from 6 to 23  (highest). A  lower total 
score indicates a higher the risk of developing pressure 
ulcers.[11,12] The researcher developed the questionnaire 
according to the extensive literature search, and it consisted 
of two parts. Part  I was divided into two sections. Section 
A included sociodemographic characteristics of the patient, 
and Section B included the patient’s clinical characteristics 
and anthropometric measurements. Part II was divided into 
three sections. Section A consists of risk factors associated 
with pressure ulcers, Section B comprises patients’ skin 
characteristics, and Section C comprises of frequency of 
pressure ulcer development after intervention. The control 
group received daily routine care. The program was 
given to the patients over two days in the hospital using 
face‑to‑face interview. In the first day, education was given 
to the patients, while in the second day of the program, 
demonstration was shown to the patients. The educational 
interventional program and demonstration that was given to 
the patients was consisted of proper positioning, frequent 
change of patients’ posture to limit or decrease pressure 

Assessed for eligibility (n = 311)

Excluded (n = 178)
- Not meeting inclusion criteria (n = 172)
- Declined to participate (n = 6)

Randomized (n = 133)

Allocated to intervention group (n = 68) Allocated to control group (n = 67)

Lost to follow-up (n = 4)
- Moved out of study area (n = 2)
- Worsen of the condition (n = 2)

Lost to follow-up (n = 3)
- Moved out of study area (n = 2)
- Died due to worsening condition (n =1)

Analysed (n = 64) Analysed (n = 64)

Figure 1: Sample selection of the study participants
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over the skin, and skincare, such as maintaining adequate 
hydration, keeping skin clean, preventing excessive dryness 
of skin, preventing message over bony prominence, and 
controlling moisture.

Data were analyzed using IBM SPSS  (Statistical Package 
for Social Science) version  23. Frequency and percentage 
were used to describe patients’ sociodemographic and 
skin characteristics and data related to pressure ulcers. 
The Chi‑square test determined the relationship between 
developing PUs and categorical variables. Logistic regression 
describes independent variables  (risk factors) and dependent 
variables  (pressure ulcer). An independent sample t‑test was 
used to compare and determine the significant difference 
between the means of the two groups  (intervention and 
control groups). Significant level was set at P < 0.05.

The prevention of the PU development  (PU incidence) 
was the primary outcome. The main outcomes of the 
nursing interventions program on the prevention of PUs 
had been evaluated by the researcher. During the first and 
second home visits, patients’ skin was assessed for the 
development of PUs. A patient who moved from a high and 
very high‐risk Braden scale score  (≤12) to stage‑one PU 
and above is considered as the occurrence of a PU event.

Ethical considerations

Ethical approval for this study was obtained from the 
ethical committee  (No.  2462 on September 1, 2024) at 

the College of Nursing/Hawler Medical University. Before 
collecting the data, verbal and written informed consent 
were obtained from all participants. The study’s purpose, 
benefits, and risks were explained in detail to the patients. 
Participants were informed that their participation was 
voluntary and they had right to leave or withdraw from 
the study at any point they wanted without an obligation 
to continue and without explaining the reason for leaving 
the study. Finally, the participants were assured that the 
information and data collected will be kept confidential and 
used for the study’s purposes only.

Results
Table  1 shows the comparison between sociodemographic 
characteristics of the study participants  (64 in the 
intervention and 64 in the control groups). There was no 
statistically significant difference between the two groups 
in all sociodemographic characteristics as p  >  0.05. 
This means that both groups are nearly equal in their 
sociodemographic characteristics. Most of the patients were 
aged between 55 and 64 years (45.31% of intervention and 
48.44% of control groups). The majority of them (62.50%) 
were male in both groups. The highest percentage of 
intervention and control groups were married  (98.44% 
and 90.63%, respectively). Regarding the educational 
level (45.31%) of both groups was illiterate. Approximately 
three‑quarter of intervention and control groups  (70.31% 

Table 1: Comparison between sociodemographic characteristics of the study participants
Sociodemographic characteristics Intervention group (n=64) 

F (%)
Control group (n=64) 

F (%)
p

Age group/
years

45–54 yrs. 16 (25.00) 16 (25.00) 0.810
55–64 yrs. 29 (45.31) 31 (48.44)
65–73 yrs. 19 (29.69) 17 (26.56)

Gender Male 40 (62.50) 40 (62.50) 1.000
Female 24 (37.50) 24 (37.50)

Marital status Single 1 (1.56) 6 (9.37) 0.061
Married 63 (98.44) 58 (90.63)

Educational 
level

Illiterate 29 (45.31) 29 (45.31) 1.000
Primary school 27 (42.19) 27 (42.19)
High school 4 (6.25) 4 (6.25)
Technical diploma and college graduate 4 (6.25) 4 (6.25)

Economic 
status

Sufficient 2 (3.13) 1(1.56) 0.488
Barely sufficient 17 (26.56) 15 (23.44)
Insufficient 45 (70.31) 48 (75.00)

Area of 
residence

Urban 63 (98.44) 62 (96.88) 0.563
Rural 1 (1.56) 2 (3.12)

Duration of 
hospitalization

1–3 days 43 (67.19) 38 (59.38) 0.507
4–5 days 21 (32.81) 26 (40.62)

Smoking Smoker 23 (35.94) 26 (40.62) 0.783
Nonsmoker 35 (54.69) 31 (48.44)
Ex-smoker 6 (9.37) 7 (10.94)

Cigarettes per 
day

0–20 Cigarettes 46 (71.88) 39 (60.94) 0.209
21–40 Cigarettes 16 (25.00) 22 (34.38)
41–60 Cigarettes 2 (3.12) 3 (4.68)
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and 75.00%, respectively) had insufficient economic status. 
Almost all study participants  (98.44 of intervention and 
96.88 of control groups) lived in urban areas. Most of the 
intervention group (67.19%) and the control group (59.38%) 
were hospitalized for 1–3  days. More than half  (54.69%) 
of the intervention group and 48.44% of the control group 
were nonsmokers. Nearly three‑quarter  (71.88%) of the 
intervention group and  (60.94%) of the control group 
smoked 0–20 cigarettes per day.

Table 2 shows skin characteristics of the study participants. 
Most patients’ skin color in the intervention and control 

groups  (82.81% and 76.56%, respectively) was pallor. 
The majority  (73.44% and 67.19%, respectively) of 
patients’ skin turgor in the intervention and control 
groups was impaired. Both groups  (60.94% and 65.62%, 
respectively) had impaired tissue perfusion. Most of the 
patients  (71.88%) in the intervention group had dry skin. 
However, 54.69% of the participants in the control group 
had dry skin. Regarding the skin, the temperature  (62.50% 
and 59.38%, respectively) of both groups had warm skin.

Table 3 shows information regarding pressure ulcer formation 
during the first follow‑up  (10  days post‑discharge) and the 
second follow‑up (21 days post‑discharge) for both groups. No 
patients developed PU at the first follow‑up in the intervention 
group. Only one patient  (1.56%) developed one PU at the 
second follow‑up in the intervention group. In the control 
group, there were 16  patients  (25.00%) who developed PUs. 
Twelve patients (18.75%) developed PUs at the first follow‑up 
and 4 (6.25%) developed PUs in the second follow‑up.

Table  4 shows the relationship between the 
sociodemographic characteristics of the patients and 
developed pressure ulcers. In the intervention group, 
there was no relationship between sociodemographic 
characteristics with developed PUs as p  >  0.05. In 
the control group, there were statistically significant 
differences between developed PUs with age 
group  (x2  =  10.60, p  =  0.005), developed PUs with level 
of education  (x2  =  5.41, p  =  0.011), developed PUs with 
area of residence  (x2  =  6.19, p  =  0.013), developed PUs 

Table 3: Frequency of pressure ulcer development after intervention
Variables Intervention group Second 

follow-up After 21 days (n=64) 
F (%)

Control group First follow-
up After 10 days (n=64) 

F (%)

Control group Second follow-
up After 21 days (n=64) 

F (%)
Number 
of PUs*

One 1 (1.56) 9 (14.06) 4 (6.25)
Two 3 (4.69)

Location Sacrum 8 (12.50) 1 (1.56)
Heel 2 (3.12)
Buttocks 1 (1.56) 1 (1.56) 1 (1.56)
Sacrum and hell 2 (3.1)
Sacrum and buttocks 1 (1.56)

Stages Stage I 4 (6.25) 1 (1.56)
Stage II 1 (1.56) 6 (9.38) 3 (4.69)
Stage III 2 (3.12)

Exposed 
tissue

Epidermis 4 (6.25) 1 (1.56)
Epidermis and dermis 1 (1.56) 6 (9.38) 3 (4.69)
Epidermis, dermis, and fat tissue 2 (3.12)

Exudate None 1 (1.56) 9 (14.06) 4 (6.25)
Mild 1 (1.56)
Moderate 2 (3.12)

Odor Present 2 (3.12)
Absent 1 (1.56) 10 (15.62) 4 (6.25)

Total 1 12 4
16

*Pressure ulcers

Table 2: Patients’ skin characteristics
Skin characteristics Intervention 

group (n=64) 
F (%)

Control 
group (n=64) 

F (%)

p

Color Normal 11 (17.19) 15 (23.44) 0.383
Pallor 53 (82.81) 49 (76.56)

Turgor Normal 17 (26.56) 21(32.81) 0.562
Impaired 47 (73.44) 43 (67.19)

Tissue 
perfusion

Normal 25 (39.06) 22 (34.38) 0.359
Impaired 39 (60.94) 42 (65.62)

Moisture Dry 46 (71.88) 35 (54.69) 0.451
Moist 14 (21.87) 27 (42.19)
Wet 4 (6.25) 2 (3.12)

Temperature Normal 15 (23.44) 16 (25.00) 0.415
Warmth 40 (62.50) 38 (59.38)
Coolness 9 (14.06) 10 (15.62)
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with duration of hospitalization (x2 = 6.18, p = 0.013), and 
developed PUs with smoking status (x2 = 8.51, p = 0.014).

Table  5 shows the risk factors of pressure ulcer 
development associated with immobile stroke patients. All 
the risk factors are: heart diseases (OR = 3.000, CI = 1.023 
to 8.802, p-value = 0.043), diabetes mellitus  (OR = 5.549, 
CI  =  1.696 to 18.150, p-value  =  0.005), advanced 
age  (OR  =  4.551, CI  =  1.576 to 13.144, p-value  =  0.005), 
smoking  (OR  =  2.689, CI  =  1.059 to 6.829, 
p-value  =  0.038), and friction and shear  (OR  =  23.333, 
CI = 5.013 to 108.601, p-value = <0.001).

Table  6 shows the comparison between intervention and 
control groups regarding pressure ulcer development. There 
were highly statistically significant differences between 
intervention and control groups about the development 
of PUs  (t  =  4.13, p  <  0.001). This means that the nursing 

interventional program was highly effective in reducing the 
incidence of PUs among immobile stroke patients.

Discussion
The present study aimed to explore the effectiveness 
of nursing interventions in preventing pressure ulcers 
among immobile stroke patients. Patients with extended 
periods of bed rest, limb paralysis, and issues like urinary 
and fecal incontinence significantly elevate the risk of 
developing PUs in many stroke patients. PUs heighten 
patient discomfort, leading to extended hospital stays and 
financially burdening families. Consequently, there is a 
pressing need for effective clinical strategies to prevent and 
mitigate the incidence of PUs in those affected by stroke.[13]

Based on this study’s results, there were no statistically 
significant differences between any sociodemographic 

Table 4: Association between sociodemographic characteristics of the patients and developed pressure ulcers 
(intervention and control groups)

Variables Intervention group (n=1) Control group (n=16)
F (%) *X2 p F (%) X2 p

Age group/years 45-54 1.23 0.542 1 (6.25) 10.60 0.005
55-64 1 (100.0) 4 (25.00)
65-73 11 (68.75)

Gender Male 1 (100.0) 0.61 0.435 11 (68.75) 0.36 0.551
Female 5 (31.25)

Marital status Married 1 (100.0) 0.16 0.899 16 (100.0) 2.21 0.323
Educational 
level

Illiterate 1 (100.0) 1.23 0.747 11 (68.75) 5.41 0.011
Primary school 4 (25.00)
High school 1 (6.25)

Economic status Sufficient 0.43 0.807 1 (6.25) 3.20 0.316
Barely sufficient 3 (18.75)
Insufficient 1 (100.0) 12 (75.00)

Area of 
residence

Urban 1 (100.0) 0.02 0.899 14 (87.50) 6.19 0.013
Rural 2 (12.50)

Duration of 
hospitalization

1–3 days 1 (100.0) 0.28 0.594 6 (37.50) 6.18 0.013
4–5 days 10 (62.50)

Smoking status Smoker 1 (100.0) 1.81 0.404 12(75.00) 8.51 0.014
Nonsmoker 3 (18.75)
Ex-smoker 1 (6.25)

**BMI Normal weight 0.57 0.903 2 (12.50) 1.76 0.041
Over weight 1 (100.0) 9 (56.25)
Obese 4 (25.00)
Extremely obese 1 (6.25)

*Chi-square test. **Body mass index. Level of significant=p<0.05

Table 5: Risk factors of pressure ulcers development associated with immobile stroke patients
Risk factors associated 
with PUs development

Standard 
error

p Odds 
ratio

Confidence interval 95%
Lower Upper

Heart diseases 0.55 0.043 3.00 1.02 8.80
Diabetes mellitus 0.61 0.005 5.55 1.70 18.15
Advanced age 0.79 0.005 4.55 1.58 13.14
Smoking 0.48 0.038 2.69 1.06 6.83
Friction and shear 0.79 <0.001 23.33 5.01 108.60
Level of significant=p<0.05
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Table 6: Comparison between intervention group and control group regarding pressure ulcer formation after 
intervention (post-test)

Group—Post-test n Number of PUs* F (%) Mean **(SD) t p
Post-intervention group 64 1 (1.56) 0.98 0.13 4.13 p<0.001
Post-control group 64 16 (25.10) 0.75 0.44
*Pressure ulcer. **Standard deviation. Level of significant=p<0.05

characteristics and the PU development in the intervention 
group. However, in the control group, most PUs developed 
among patients during the first follow‑up session during 
the first 10  days after discharge. This finding is consistent 
with the study by Pachá, Faria,[14] which stated that 
approximately 60% of the PUs were developed during first 
two weeks after hospitalization. Also, this study revealed 
no statistically significant association between developing 
PUs and gender (p > 0.05). This result is in agreement with 
the study by Aghazadeh, Lotfi,[15] who found no relationship 
between sex and incidence of PUs. However, this finding is 
not in line with the study conducted by Lichterfeld‑Kottner, 
Lahmann,[16] who declared that the difference between male 
and female in developing PUs was minor.

The current study demonstrated that the PU development 
was strongly associated with the duration of the 
hospitalization. The longer duration of hospitalization had 
significant effects on the PU development. This result is in 
agreement with the studies conducted by Nadukkandiyil, 
Syamala[17] in Qatar, and Koivunen, Hjerppe[18] in Finland. 
Patients who spend extended periods in the hospital often 
face unstable conditions that can negatively impact their 
overall health, potentially increasing their risk for PUs. 
This may occur because the primary illness necessitating 
their admission usually demands more attention than 
any secondary health concerns, leading to inadequate 
interventions for those additional issues. Therefore, it is 
crucial to have regular follow‑ups and monitoring for 
patients with prolonged hospital stays to identify and 
prevent these complications.[19]

This study revealed a significant association between 
smoking status and the PU development  (p  =  0.038,). 
It demonstrated that patients who were smokers were 
2.69  times more at risk of developing PUs than patients 
who are nonsmokers. This finding is consistent with 
the study conducted by Beriso, Zemene[19] in Northwest 
Ethiopia, which stated that smokers were 7.46  times more 
likely to develop PUs than nonsmokers. These results are 
also supported by the study conducted by de Azevedo 
Macena, da Costa Silva[20] in Brazil, which demonstrated 
a significant relationship between smoking and the PU 
development. This is because long‑term nicotine addiction 
often results in years of cigarette use, which can lead to 
serious cardiorespiratory issues. These respiratory problems 
contribute to inadequate oxygen delivery to tissues and 
reduced blood flow, creating conditions that allow PUs to 
develop in areas with insufficient oxygen.[21]

This study also revealed that patients with friction and 
shear were 23.33  times more likely to develop PUs than 
those without friction and shear (p = < 0.001). This result is 
consistent with the study conducted by Akram, Samdani,[22] 
who explained that patients experiencing issues with 
friction and shear were 5.7  times more likely to develop 
PUs compared to those who did not show any problems 
with friction and shear. This could be due to skin sliding 
over a support surface like a bed or wheelchair if they 
cannot keep their body upright, leading to skin necrosis, 
irritation, and blood vessel damage, which causes PUs to 
develop.

This study showed a highly statistically significant 
difference between age groups and the development of 
PUs  (p  =  0.005). The study also showed that advanced 
age  (above 64  years old) was 4.55  times at risk of 
developing PUs compared to those below 64. The findings 
of the present study were consistent with a study conducted 
by Aghazadeh, Lotfi[15] that indicated that advancing age 
significantly influences the occurrence of PUs, and noted 
that approximately 90% of PUs were reported in patients 
above 60  years of age. The main reason for this problem 
was linked to decreased mobility and activity levels, and 
decreased subcutaneous fat layer among older people.

The study results showed that patients with heart disease 
and diabetes mellitus were 3.00  times and 5.55  times, 
respectively, more vulnerable to developing PUs than those 
without. The findings were supported by Wang and Chen.[23]

The study results showed the effectiveness of nursing 
educational interventional program in reducing the 
incidence of PUs among immobile stroke patients (t = 4.13, 
p  <  0.001). This result is supported by Gao and Wang,[24] 
which stated that proper nursing interventions reduce the 
incidence of PUs and prolong the time to develop while 
enhancing patients’ satisfaction and overall quality of life.

The study was conducted in a single setting and involved 
a relatively short intervention period of three weeks. These 
factors were identified as limitations, as they may restrict 
the generalizability of the findings.

Conclusion
Appropriate nursing interventions and patient education 
can significantly reduce the incidence of PUs and prolong 
the time of development among immobile stroke patients. 
Promoting evidence‑based nursing interventions is 
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recommended for patients with immobility and stroke, to 
prevent the PU development.

Acknowledgements

The authors would like to thank all the patients and their 
relatives for their participation in the study.

Financial support and sponsorship

Nil.

Conflicts of interest

Nothing to declare.

References
1.	 Sprigle S, McNair D, Sonenblum S. Pressure ulcer risk factors in 

persons with mobility‑related disabilities. Adv Skin Wound Care 
2020;33:146‑54.

2.	 Alito  A, Portaro  S, Leonardi  G, Ventimiglia  C, Bonanno  F, 
Fenga D, et al. Pressure ulcers‑A longstanding problem: A 7‑year 
neurorehabilitation unit experience of management, care, and 
clinical outcomes. Diagnostics (Basel) 2023;13:3213.

3.	 Yu  G, Sun  C, Hao  S, Wu  H. Comparative analysis of pressure 
ulcer development in stroke patients within and outside 
healthcare facilities: A  systematic review and meta‑analysis. Int 
Wound J 2024;21:e14840.

4.	 Chitambira B, Evans S. Repositioning stroke patients with pusher 
syndrome to reduce incidence of pressure ulcers. Br J Neurosci 
Nurs 2018;14:16‑21.

5.	 Ledger  L, Worsley  P, Hope  J, Schoonhoven  L. Patient 
involvement in pressure ulcer prevention and adherence to 
prevention strategies: An integrative review. Int J Nurs Stud 
2020;101:103449.

6.	 Ibrahim  MM, Mokhtar  IM. Effect of nursing training on 
identification, prevention and management of pressure ulcer 
among stroke patients and its outcomes. Egypt J Health Care 
2020;11:391‑416.

7.	 Ibrahim NMI, Qalawa SAA. Effect of implementing standardized 
preventive guidelines for pressure ulcer on nurses’ performance. 
Am J Nurs 2020;8:163‑9.

8.	 Chung  ML, Widdel  M, Kirchhoff  J, Sellin  J, Jelali  M, 
Geiser  F, et  al. Risk factors for pressure injuries in adult 
patients: A  narrative synthesis. Int J Environ Res Public Health 
2022;19:761.

9.	 Bazaliński D, Szymańska P, Szewczyk MT. Hell pressure ulcers 
in the context of word guidelines  (EPUAP/NPIAP) and own 
experience. Literature review. Leczenie Ran 2021;17:185‑93.

10.	 Cabrejo R, Ndon S, Saberski E, Chuang C, Hsia HC. Significance 
of friction and shear in the prevention of contemporary 
hospital‑acquired pressure ulcers. Plast Reconstr Surg Glob Open 
2019;7:e2099.

11.	 Adibelli  S, Korkmaz  F. Pressure injury risk assessment in 
intensive care units: Comparison of the reliability and predictive 
validity of the Braden and Jackson/Cubbin scales. J  Clin Nurs 
2019;28:4595‑605.

12.	 Zaidi SRH, Sharma S. Pressure Ulcer.  In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2024.

13.	 Pereira  DFC, Parron Fernandes  KB, Aguiar  AF, Casonatto  J. 
The impact of undernutrition risk on rehabilitation outcomes 
in ischemic stroke survivors: A  hospital‑based study. Brain 
Neurorehabil 2024;17:e7.

14.	 Pachá HHP, Faria  JIL, Oliveira  KAD, Beccaria  LM. Pressure 
ulcer in intensive care units: A  case‑control study. Rev Bras 
Enferm 2018;71:3027‑34.

15.	 Aghazadeh  A, Lotfi  M, Asgarpour  H, Khajehgoodari  M, 
Nobakht  A. Frequency and risk factors of pressure injuries in 
clinical settings of affiliated to Tabriz University of Medical 
Sciences. Nurs Open 2021;8:808‑14.

16.	 Lichterfeld‑Kottner  A, Lahmann  N, Kottner  J. Sex‑specific 
differences in prevention and treatment of institutional‑acquired 
pressure ulcers in hospitals and nursing homes. J Tissue Viability 
2020;29:204‑10.

17.	 Nadukkandiyil  N, Syamala  S, Saleh  HA, Sathian  B, Ahmadi 
Zadeh  K, Acharath Valappil  S, et  al. Implementation of 
pressure ulcer prevention and management in elderly patients: 
A  retrospective study in tertiary care hospital in Qatar. Aging 
Male 2020;23:1066‑72.

18.	 Koivunen M, Hjerppe A, Luotola E, Kauko T, Asikainen P. Risks 
and prevalence of pressure ulcers among patients in an acute 
hospital in Finland. J Wound Care 2018;27(Suppl 2):S4‑10.

19.	 Beriso  HB, Zemene  W, Tesfaye  E. Prevalence of pressure 
ulcers and associated factors among adult patients admitted at 
comprehensive specialized hospital, Northwest Ethiopia, 2023. 
Sci Rep 2024;14:17290.

20.	 de Azevedo Macena  MS, da Costa Silva  RS, 
Dias  Fernandes  MIDC, de Almeida Medeiros  AB, 
Batista  Lúcio  KD, de Carvalho Lira  ALB. Pressure ulcer risk 
evaluation in critical patients: Clinical and social characteristics. 
Open Nurs J 2017;11:91‑7.

21.	 Gonzalez  JE, Cooke  WH. Acute effects of electronic cigarettes 
on arterial pressure and peripheral sympathetic activity in young 
nonsmokers. Am J Physiol Heart Circ Physiol 2021;320:H248‑55.

22.	 Akram J, Samdani K, Afzal A, Khan TM, Umar W, Bibi S, et al. 
Bed sores and associated risk factors among hospital admitted 
patients: A  comparative cross‑sectional study. Am J Health Med 
Nurs Pract 2022;7:17‑25.

23.	 Wang Y, Chen  R, Ding  J, Yang  L, Chen  J, Huang  B. Predictive 
value of pressure ulcer risk for obstructive coronary artery 
disease. Nurs Open 2021;8:1848‑55.

24.	 Gao  MM, Wang  LP, Zhang  LL, Li  YY. The effects of 
evidence‑based nursing interventions on pressure ulcers 
in patients with stroke: A  meta‑analysis. Int Wound J 
2023;20:4069‑76.


