
808  |     Nursing Open. 2021;8:808–814.wileyonlinelibrary.com/journal/nop2

1  | INTRODUC TION

Pressure injuries are considered a common and costly problem in the 
care of patients. The incidence of pressure injuries is a key indicator 
in nursing care and as a major clinical problem in healthcare delivery 
(Kottner et al., 2019; Whitty et al., 2017).

The Wound Society defines pressure injuries as follows: “A 
pressure injury is a localized injury to the skin and/or underlying 

tissue, usually over a bony prominence, resulting from sustained 
pressure (including pressure associated with shear).” These in-
jury vary in size and severity of the tissue layers involved, ranging 
from cutaneous erythema to muscle and bone damage (Stinson 
et al., 2018).

Pressure injuries often occur in the bones tubercle such as 
the sacrum, ischial, heel, trochanter, posterior region and scapula 
(Hu, 2020). The main groups at risk for pressure injuries include 
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Abstract
Aim: Pressure injuries are considered a common and costly problem in the care of 
patients. Prevention and identification of risk factors for pressure injuries are very 
important due to the high cost of treatment and the adverse consequences of pres-
sure injuries. This study aimed to assess the prevalence of pressure injuries and its 
risk factors in clinical settings of affiliated to Tabriz University of Medical Sciences.
Design: A descriptive-analytical study.
Methods: This study was performed on 200 patients who were selected by random 
sampling. The data collection tool was a 3-part questionnaire. Data were analysed 
using a t test, chi-square, Fisher's exact test and logistic regression in SPSS v. 24.
Results: The mean age of the participants was 51.93 (SD 14.99) years. The rate of 
pressure injuries in this study was 19.5%. The most susceptible area for pressure 
injuries were sacral (35.89%) and gluteal (20.51%), respectively. The pressure injuries 
was significantly associated with Braden's criteria, age, disease diagnosis and length 
of hospital stay (p < .05). But there was no statistically significant difference between 
sex and incidence of pressure injuries (p > .05).
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patients with spinal cord injuries, the elderly and patients admitted 
to the intensive care unit (Kula & GaPUD, 2018).

The prevalence of pressure injuries varies depending on the 
clinical condition. The prevalence of pressure injuries was reported 
to be 13.6% for acute care patients and 42.1% for long-term care. 
The prevalence of pressure injuries in the United States is 14%–17%, 
in European countries 18.1% and in Iran 19%, which is 5% in the 
general wards and 10%–21.1% in the intensive care units (Akhkand 
et al., 2020; Coyer et al., 2017; Karimian et al., 2016; Rafiei, 2016).

The number of patients with pressure injuries continues to rise 
despite the progress that has been made in early detection and treat-
ment of pressure injuries and international guidelines for wound 
healing and improved quality of healthcare delivery. Therefore, 
pressure injuries are a very serious problem worldwide (Jackson 
et al., 2016).

Patients, families, healthcare centres and the community are 
significantly affected by the physical, social and economic con-
sequences of pressure injuries (Lotfi, Aghazadeh, Asgarpour, & 
Nobakht, 2019) that includes the increased burden of care, imposing 
enormous costs on the health system, decreasing quality of life, in-
creasing pain and risk of infection, delaying recovery, increased fre-
quency and length of hospitalization as well as increased patients’ 
mortality (Bereded et al., 2018).

In this regard, the most important goal is preventing pressure 
injuries and identifying the risk factors associated with this compli-
cation. To achieve this goal, it is necessary to use of an appropriate 
tool and the provision of proper nursing care (Lotfi, Zamanzadeh, 
Valizadeh, & Khajehgoodari, 2019). High sensitivity, good predictive 
value and easy application in practice are useful features of a pres-
sure injury prediction tool.

Today, there are at least 40 risk assessment criteria, of which 
only six have been evaluated in terms of validity. Braden Scale is 
one of these tools that consider the basic dimensions of pressure 
injuries, including the cause and severity of the wound, as well as 
tissue tolerance to pressure. Due to the complexity of the process of 
creating pressure injuries, the need to use a valid objective criterion 
is routinely raised in hospitals (Wei et al., 2020).

Patients at risk for pressure injuries have been identified and re-
ceive more care from caregivers by using this tool in hospitals. As 
a result, the incidence of pressure injuries and its adverse conse-
quences are reduced (Wei et al., 2020). To plan for the prevention of 
pressure injuries, this study aimed to evaluate the extent of pressure 
injuries and determine its risk factors in the Teaching hospitals of 
Tabriz University of medical sciences.

2  | METHODS

2.1 | Design

This study was a descriptive cross-sectional study carried out in 
the form of a research proposal approved by Tabriz University of 
Medical Sciences from November 2018–February 2019.

2.2 | Setting and participants

The population consisted of all patients (1,057 people) in the inter-
nal medicine, surgical and specialist departments of four educational 
hospitals (Sina, Shohada, Imam Reza and Shahid Madani) of Tabriz 
University of Medical Sciences, among whom 200 were selected as 
the sample size. Participants gave informed consent after explaining 
the study's objectives.

To calculate the sample size, using the following sample size de-
termination equation assuming Z: 1.96, p: .19, q: .81 and n: 1,057, the 
sample size of 194 was required and with counting 2.5% attrition 
rate of samples, 200 people were selected. Simple random sampling 
was used for this purpose. Sampling was done according to the avail-
able list of beds hospitals in proportion to each ward.

Criteria for inclusion the study included patients admitted to the 
internal medicine, surgical and intensive care units, the desire to par-
ticipate in the study, lack of pressure injuries or vascular wounds at 
the time of hospital admission and patients have been hospitalized 
for at least 5 days in the aforementioned wards.

Patients' unwillingness to cooperate in research and relocation 
of eligible patients from the research environment was included 
exclusion criteria for this study. To collect information, a three-part 
questionnaire was used. The first part of the questionnaire was de-
mographic characteristics that including age, sex, weight, length of 
hospitalization, disease (heart disease, diabetes, limb paralysis or ple-
gia, stroke and spinal trauma), history of major surgery and history of 
smoking. The second part of the questionnaire was the assessment of 
pressure injuries risk factors in six dimensions of sensory perception, 
physical activity and skin moisture status, ability to change position, 
nutritional status and friction/abrasion using the Braden Scale. Each 
dimension of the questionnaire has four scores with a Likert form the 
highest risk to the least risk of pressure injuries except friction and 
abrasion, which has three scores. The sensitivity and specificity of 
this scale at the diagnostic point of 18.5 is 92% and its characteristic 
is 74%. In the patient examination, scores on the Braden scale are 
divided as follows: score less than nine (very high risk of pressure inju-
ries), score 10–12 (high risk), score 13–14 (moderate risk), score 15–18 
(moderate risk) and score more than 19 (safe) (Fazel et al., 2018).

The third part of the questionnaire was skin examination to de-
termine the presence of the pressure injuries, the location of the 
pressure injuries and the degree of the pressure injuries. All patients 
were monitored for the incidence of pressure injuries ulcer location 
and pressure injuries risk factors.

The data were reviewed by the researcher in the morning and 
evening shifts from the time of admission to discharge during the pe-
riod of 3 months from April to June 2017. All of these patients were 
monitored and observed regularly for pressure ulcers, wound sites 
and risk factors based on the incidence scale. Some information was 
obtained through the records of patients and others such as skin ex-
amination through direct observation and examination of the patient.

The content validity of the questionnaire was confirmed by 
a panel of experts consisting of eight faculty members of Tabriz 
University of Medical Sciences. Some minor changes were applied 
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according to experts' recommendations. To determine the reliability 
of the data collection questionnaire, 15 patients were evaluated in-
dependently by two researchers and the correlation coefficient the 
scores was r = .83 (File S1).

2.3 | Statistical analysis

Data were analysed by descriptive and analytical statistics using 
SPSS 24 software. Data were summarized using mean and stand-
ard deviation for quantitative variables, frequency (%) for qualitative 
variables; and chi-square tests and binary logistic regression were 
used to determine relationship and predictive between variables. All 
tests were two-sided, and statistical significance level was set at .05.

3  | RESULTS

Over the 3-month study period, 200 patients participated in the 
study with informed consent. Of these, 117 (58.5%) patients were 
female and 83 (41.5%) patients were male. The mean age of the pa-
tients was 51.93 (SD 14.99) years. A total of 39 patients (19.5%) had 
pressure injuries. No significant relationship was found between 
pressure injuries and gender (p > .05). The results showed that there 
is a statistically significant direct relationship between age and rate 
of pressure injuries (p < .001) (Table 1). Of the 39 patients with 
pressure injuries, most had grade II 19 (49%) and grade I 13 (33%). 
In terms of ulcer location, most ulcers were in the sacral region 14 
(35.89%) patients and 10 (25.65%) patients had multiple ulcers in the 
forearm, waist, head back, ear and knee areas (Table 2).

Frequency Distribution Based on Braden Score of 200 patients 
under study, most patients 141 (70.5%) were in the safe or low-risk 
group. Also, out of 39 patients with pressure injuries, 26 patients 
(67%) were at high risk. The findings of the study showed a significant 
relationship between Braden score and the incidence of pressure in-
juries based on the chi-square test. In other words, with increasing 
the score of the Braden Scale, the chance of having a pressure injury 
decreases (Table 3).

The incidence of pressure injuries was higher in patients with im-
mobility due to fracture, spinal trauma, head injury, spinal cord injury 
and stroke than patients with heart failure, renal or gastrointestinal 

disorders and cancer patients. There was a significant relationship 
between pressure injuries and type of disease (p < .05) (Table 4).

Logistic regression was used to evaluate the relationship be-
tween independent clinical variables and the dependent variable 
of pressure injuries formation due to the duality of this variable. 
The suitability of this model was confirmed by Hosmer-Lomeshow 
test (p < .0001). After entering the indicators into the regression 
model and adjusting the chance ratio, three variables of Braden scale 
(p = .036), hospital duration (p = .012) and patient weight (p = .014) 
with the incidence of pressure injuries showed a statistically signif-
icant relationship and these variables were considered predictive in 
this study. As can be seen, increasing the score Braden scale de-
creases the likelihood that the patient will develop pressure injuries.

Hosmer and Lomeshow (Fagerland & Hosmer, 2012) suggested 
the chi-square static which is shown in logistic regression. In order 
that the model efficient  this chi-square static should be insignificant 
so the p value associated with chi-square should be greater than .05. 
This is a different subject with a relation between age groups and 
pressure injuries.

The share of independent variables including length of hospital 
stay and weight was almost the same and with one day of hospital-
ization and one kilogram of weight increased; the probability of the 
patient getting pressure injuries increased and was equal to .393 and 
.389, respectively (Table 5).

The mean length of stay in the hospital was 23.10 (SD 21.34) 
days, and most patients under study were hospitalized within 
6–30 days. There was a significant relationship between the length 
of hospital stay and the pressure injuries (p < .05). In other words, 
by increasing the day length of hospital stay, the risk of pressure 
injuries increases. There was a direct and significant relationship 
between the weight of patients and pressure injuries (p < .05). That 
is, as the weight increased, the risk of pressure injuries increased 
(Table 5).

TA B L E  1   Variables crosstabs for pressure injury by age and sex

Variable

Pressure injury

Total χ2 testYes No

Sex Female 21 (10.5) 96 (48) 117 (58.5) χ2 = 0.432

Male 18 (9) 65 (32.5) 83 (41.5) p = .511

df = 1

Age 18–40 0 (0) 46 (23) 46 (23) χ2 = 193.68

41–60 1 (0.5) 115 (57.5) 116 (58) p = .001

61–97 38 (19) 0 (0) 38 (19) df = 2

TA B L E  2   Frequency distribution of pressure injury by depth and 
location of ulcer

Variables Frequency Percent

Depth of ulcer Grade I 13 33.33

Grade II 19 48.71

Grade III 1 2.56

Grade IV 2 5.14

Grade I, II 1 2.56

Grade II, III 2 5.14

Grade III, IV 1 2.56

Total 39 100

Location of ulcer Botex 8 20.51

Sacrum 14 35.89

Trochanter 1 2.57

Multiple areas 10 25.65

Heel 6 15.38

Total 39 100
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Results showed that 51% and 1.1% of patients with wet skin 
and dry skin had pressure injuries, respectively. The incidence of 
pressure injuries was 10% in patients with a severe decrease in con-
sciousness and sensory perception. This rate was 5.5% in patients 
with perfectly normal sensory perception. Pressure injuries was ob-
served in 14% of patients with completely immobilized, 4% of pa-
tients moving in a chair and 1% of patients with short-term activity 

who often spend time in bed. Pressure injuries were also observed 
in 15% of patients with poor nutritional status or nothing per oral 
(NPO); however, only 4.5% of patients with adequate nutrition 
had pressure injuries. These findings were statistically significant 
(p < .05). Table 6 shows the dimensions of the Braden scale and the 
incidence of pressure injuries.

The findings also show that 18.5% of patients who had prob-
lems with friction and shear had bed sores. Only 1% of patients 
who did not have friction problems had bed sores. Chi-square test 
showed a significant relationship between these two variables 
(p = .001) (Table 6). There was a significant relationship between 
pressure injuries and type of inpatient ward (p < .003), urinary 
and stool incontinence (p < .001) and history of major surgeries 
(p < .001).

4  | DISCUSSION

Despite the progress and measures that have been taken in the field 
of preventing the occurrence of pressure injuries, however, not all 
the causes of pressure injuries are known. In fact, there is no single 
factor for the occurrence of pressure ulcers and the interaction of 
many risk factors increases the risk of developing pressure injuries 
(Serrano et al., 2017).

TA B L E  3   Distribution of pressure injury according to Braden 
score

Braden scale

Pressure ulcer

Total χ2 testYes No

Safe (19–23) 1 (0.5) 97 (48.5) 98 χ2 = 64.975

Low risk 
(15–18)

8 (4) 35 (17.5) 43 p=.001

Medium risk 
(13–14)

4 (2) 8 (4) 12 df = 4

High risk 
(10–12)

9 (4.5) 12 (6) 21

Very high 
risk (6–9)

17 (8.5) 9 (4.5) 26

Total 39 (19.5) 161 (80.5) 200

Diagnosis

Pressure injury

Total χ2 testYes No

Fracture, spinal trauma, head injury, 
spinal cord injury and stroke

30 (15) 32 (16) 62 χ2 = 48.18

p=.001

HF, HTN, DM, Cardiovascular disease 7 (3.5) 81 (40.5) 88 df = 3

Renal or Intestinal disorder 1 (0.5) 34 (17) 35

Cancer 1 (0.5) 14 (7) 15

Total 39 (19.5) 16 (1) 200

Abbreviations: HF, Heart failure; HTN, Hypertension; DM, Diabetes mellitus.

TA B L E  4   Frequency distribution of 
pressure injury by type of disease

Variables
Coefficient of 
variation df p value

Odds 
ratio

Confidence interval 
for odds ratio

Braden scale 0.985 1 .03 0.373 0.149 0.936

Length of 
hospitalization

0.393 1 .01 1.481 1.091 2.012

Weight 0.389 1 .01 1.476 1.011 2.012

TA B L E  5   Results of correlation of 
Braden scale, length of hospitalization, 
weight and developing pressure injury 
variables using regression model

TA B L E  6   Mean and standard deviation of Braden scale dimensions in two groups with and without a pressure injury

Dimension
Sensory 
perception Moisture Activity Mobility Nutrition

Friction and 
shear Total score

Yes 2.69 ± 0.9 2.31 ± 0.2 1.38 ± 0.5 1.67 ± 0.5 2.28 ± 0.5 1.44 ± 0.3 11.72 ± 3.6

No 3.73 ± 0.6 3.38 ± 0.5 2.93 ± 1.5 3.22 ± 1 3.37 ± 0.8 2.43 ± 0.5 18.98 ± 4.6

p value p < .002 p < .005 p < .003 p < .005 p < .005 p < .005 p < .001
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According to the findings of the present study, the incidence of 
pressure injuries was 19.5%., the incidence of pressure injuries in in-
ternal-surgical wards is 8.5% and in ICU is 11%. In the intensive care 
unit, due to long-term hospitalization, patients' deteriorating condi-
tion and decreased level of consciousness, the prevalence of pres-
sure ulcers is higher, which is consistent with the results of a study by 
Sohrabi et al. (Akhkand et al., 2020). Studies show that approximately 
60% of pressure injuries occur in the first two weeks of hospitalization 
in the intensive care unit (Pachá, Faria, Oliveira, & Beccaria, 2018).

In this study, no significant relationship was found between 
pressure injuries and sex as in other studies (Lichterfeld-Kottner 
et al., 2020; Pachá et al., 2018). In our study, it was found that in-
creasing age had a significant effect on pressure injuries and more 
than 90% of pressure injuries were reported in patients over 60 years 
of age that the main reason for this issue is due to less mobility and 
activity of older people.

Elderly people seem to have wrinkled skin due to subcutaneous 
fat loss and are prone to pressure injuries. Studies show that 66% of 
older people admitted for orthopaedic surgery are at risk for pres-
sure injuries (Amirifar et al., 2013).

The results of our study showed that with a one-day extension 
to the length of hospital stay, the risk of developing pressure injuries 
increases. All texts agree on the direct effect of length of stay on 
pressure injuries. Hospital stay has the greatest impact on pressure 
injuries, regardless of other causes of developing pressure injuries 
especially in the intensive care unit due to the limitation of the pa-
tient's movement and activity.

The lyder study also showed that the onset of pressure injuries 
in a hospital increases the length of hospital stay and the likeli-
hood of readmission. This finding can be considered from two per-
spectives: (a) wound healing is slow in the third and fourth degrees 
that caring for it requires increasing the length of hospital stay of 
patients; and (b) increased inactivity and the presence of pressure 
ulcer risk factors in individuals with the worsening disease and lon-
ger hospital stay may exacerbate the degree of pressure injuries 
(Lyder et al., 2012).

According to the results of the study, the diagnosis of the disease 
is involved in the development of pressure injuries. In this study, 
most patients with pressure injuries were hospitalized with a diag-
nosis of fracture, spinal trauma and stroke. In fact, the incidence of 
pressure injuries is higher in patients with limited mobility. Since the 
main cause of pressure injuries is related to prolonged pressure on 
the skin and subsequent lack of blood supply to the organ and this 
has been confirmed in most studies, it seems that immobility can be 
a predictor of this complication (Ramezanpour et al., 2018; Rashvand 
et al., 2020; Ueno et al., 2020).

Afkar's found that moisture is a primary risk factor for the devel-
opment and progression of pressure injuries which was consistent 
with the findings of our study (Afkar et al., 2014). But in the Kermani 
Reihani et al. study, moisture was not identified as a risk factor for 
pressure injuries. They stated that this factor was not recognized as 
a risk factor due to the use of Foley catheters and low humidity in 
the patients under study, probably (Reihani & Haghiri, 2007).

In this study, decreased level of consciousness was identified as 
one of the risk factors for pressure injuries which is similar to the 
study by Afkar et al. (2014). The results of Cooper's study showed 
that patients with lower levels of consciousness had less sensory 
perception due to anaesthesia and sedation drugs and patients 
could not perceive pain caused by severe pressure or independently 
change position or request the change position. These two factors 
increase the incidence of pressure injuries in patients (Cooper, 2013). 
In the Fallahinia study, the level of consciousness was not recognized 
as a risk factor for pressure injuries. Due to the fact that despite the 
high level of consciousness of patients, their mobility was low and so 
they got pressure injuries (Soltanian, 2013).

As a result of friction and sliding force, the capillaries of the 
skin and deeper tissues become disrupted and the skin progresses 
to pressure injuries. The results of our study were consistent with 
other studies on the increased risk of pressure injuries in patients 
who have more friction or abrasion at the time of change position 
(Serrano et al., 2017). But our findings contradict the results of the 
Kermani Reihani study, this difference can be attributed to differ-
ences in the quality of nursing care (Reihani & Haghiri, 2007). While 
in the Fallahinia study, it was found that most of the patients' care-
givers are unfamiliar with the principles and appropriate method of 
patient transfer (Soltanian, 2013).

Patients with malnutrition often have severe muscle atrophy 
and a decrease in the subcutaneous tissue. With these changes, 
there is less tissue to protect between the skin and the bones 
below it. Therefore, the effect of pressure on the residual tissue 
intensifies and the risk of pressure injuries increases (Neloska 
et al., 2016).

In the Serpa study, nutrition was not recognized as a risk factor 
for pressure injuries and its cause can be attributed to proper nurs-
ing care as well as patient nutrition with the opinion of a nutritionist 
in a planned manner (Serpa et al., 2011). While in the Fallahinia study, 
patients were left alone at home and most patients with spinal cord 
lesions had difficulty feeding and swallowing and needed principled 
and scientific care (Soltanian, 2013).

5  | CONCLUSION

Pressure injuries are unavoidable in some patients in hospitals. Risk 
factors of pressure injuries in the studied centres was included old 
age, immobility caused by fractures and spinal trauma, decreased 
sensory perception, increased skin moisture, inappropriate nutri-
tion, decreased activity and mobility and increased friction and 
abrasion.

In the present study, the quality of nursing care in the evaluation 
of the patient and the risk factors for pressure injuries in most cases 
has been undesirable. However, risk assessment is recommended 
as the first measure to prevent pressure injuries in nursing care and 
identifying patients who are at risk for pressure injuries is critical to 
effective treatment. It seems that the poor quality of patient evalu-
ation and the risk factors for pressure injuries related to the lack of 
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knowledge of nurses, lack sense of responsibility of nurses and most 
importantly the lack of a reliable tool to assess the risk of pressure in-
juries. Therefore, special education of nurses and other hospital staff 
to care for patients, using a standardized patient assessment method 
and attention to the causes of pressure injuries can be effective in 
identifying patients at risk and reducing the incidence of pressure 
injuries.

6  | RELE VANCE TO CLINIC AL PR AC TICE

Based on the results of this study, all dimensions of the Braden scale 
had a significant relationship with pressure injuries incidence, mean-
ing that the Braden scale is a good tool for pressure injuries predic-
tion. It is suggested that training and use of this tool in inpatient 
wards be considered and added to patient records if possible.

ACKNOWLEDG EMENTS
This original article is part of the MSc thesis in Medical-Surgical 
Nursing at Tabriz University of Medical Sciences and was supported 
by the research deputy of Tabriz University of Medical Sciences. 
Therefore, we are grateful to the chairman of the Faculty of Nursing 
and Midwifery of Tabriz, the deputy of the educational and research 
affairs, the professors, the nurses and patients who helped us in this 
research.

CONFLIC T OF INTERE S T
The authors declare that they have no conflicts of interest.

AUTHOR CONTRIBUTIONS
All authors (ML, AA, MKH, HA, and AN) have participated in the 
conception and design of the study. ML contributed the data collec-
tion and prepared the first draft of the manuscript.  AA, HA and AN, 
Critically revised and checked the proposal closely, the analysis and 
interpretation of the data and design the article. All authors read and 
approved the final manuscript.

E THIC AL APPROVAL
We obtained institutional review board approval for this study 
to collect and analyse data from the Committee of Ethics at 
Tabriz University of Medical Sciences with number IR.TBZMED.
REC.1397.53.

COMPLIANCE WITH E THIC AL S TANDARDS
The ethics committee of Tabriz University of medical sciences 
authorized the permission to conduct this study (Ethical no is 
IR.TBZMED.REC.1397/53). All of the authors have full control of all 
primary data, and they agree to allow the journal to review their data 
if requested.

DATA AVAIL ABILIT Y S TATEMENT
The data used to support the finding of this study are available from 
the corresponding author on reasonable request.

ORCID
Hossein Asgarpour http://orcid.org/0000-0003-3354-6256 
Mohammad Khajehgoodari  https://orcid.
org/0000-0001-9931-0305 
Afsaneh Nobakht  https://orcid.org/0000-0001-8981-5676 

R E FE R E N C E S
Afkar, A., Mahboubi, M., Mehrabian, F., Farmanbar, R., Ghahramani, F., 

Nezhad, E. K., & Khodadadi, A. (2014). Predictive factors of ICU bed-
sores using Braden scale. Journal of Kermanshah University of Medical 
Sciences, 18(4), 220–225.

Akhkand, S. S., Seidi, J., Ebadi, A., & Gheshlagh, R. G. (2020). Prevalence 
of pressure ulcer in Iran's intensive care units: A systematic review 
and a meta-analysis. Nursing Practice Today, 7(1), 21–29.

Amirifar, S., Reza Masouleh, S., Pourshikhian, M., Monfared, A., & 
Kazemnejad Leili, E. (2013). Predictive value of Braden scale in pres-
sure ulcer occurrence in hospitalized patients. Journal of Holistic 
Nursing and Midwifery, 23(2), 8–15.

Bereded, D. T., Salih, M. H., & Abebe, A. E. (2018). Prevalence and risk 
factors of pressure ulcer in hospitalized adult patients; a single cen-
ter study from Ethiopia. BMC Research Notes, 11(1), 847. https://doi.
org/10.1186/s13104-018-3948-7

Cooper, K. L. (2013). Evidence-based prevention of pressure ulcers in 
the intensive care unit. Critical Care Nurse, 33(6), 57–66. https://doi.
org/10.4037/ccn20 13985

Coyer, F., Miles, S., Gosley, S., Fulbrook, P., Sketcher-Baker, K., Cook, 
J.-L., & Whitmore, J. (2017). Pressure injury prevalence in intensive 
care versus non-intensive care patients: A state-wide comparison. 
Australian Critical Care, 30(5), 244–250. https://doi.org/10.1016/j.
aucc.2016.12.003

Fagerland, M. W., & Hosmer, D. W. (2012). A generalized Hosmer-
Lemeshow goodness-of-fit test for multinomial logistic regres-
sion models. The Stata Journal, 12(3), 447–453. https://doi.
org/10.1177/15368 67X12 01200307

Fazel, F. S., Derakhshanrad, N., Yekaninejad, M. S., Vosoughi, F., 
Derakhshanrad, A., & Saberi, H. (2018). Predictive value of Braden 
risk factors in pressure ulcers of outpatients with spinal cord injury. 
Acta Medica Iranica, 56, 56–61.

Hu, J. (2020). Incidence and prevalence of medical device-related pres-
sure ulcers in children and adults. Evidence-Based Nursing, 23(2), 62. 
https://doi.org/10.1136/ebnurs-2019-103098

Jackson, D., Hutchinson, M., Barnason, S., Li, W., Mannix, J., Neville, 
S., … Usher, K. (2016). Towards international consensus on patient 
harm: Perspectives on pressure injury policy. Journal of Nursing 
Management, 24(7), 902–914. https://doi.org/10.1111/jonm.12396

Karimian, M., Sarokhani, D., Sarokhani, M., Sayehmiri, K., & Mortazavi 
Tabatabai, S. A. (2016). Prevalence of bedsore in Iran: A systematic 
review and meta-analysis. Journal of Mazandaran University of Medical 
Sciences, 26(136), 202–210.

Kottner, J., Cuddigan, J., Carville, K., Balzer, K., Berlowitz, D., Law, S., … 
Haesler, E. (2019). Prevention and treatment of pressure ulcers/inju-
ries: The protocol for the second update of the international Clinical 
Practice Guideline 2019. Journal of Tissue Viability, 28(2), 51–58. 
https://doi.org/10.1016/j.jtv.2019.01.001

Kula, M., & GaPUD, R. (2018). Prevalence and risk factor assessments of 
pressure ulcers among medical in-patients in ripas hospital. Brunei 
International Medical Journal, 14, 151–156.

Lichterfeld-Kottner, A., Lahmann, N., & Kottner, J. (2020). Sex-specific 
differences in prevention and treatment of institutional-acquired 
pressure ulcers in hospitals and nursing homes. Journal of Tissue 
Viability, 29(3), 204–210. https://doi.org/10.1016/j.jtv.2020.05.001

Lotfi, M., Aghazadeh, A. M., Asgarpour, H., & Nobakht, A. (2019). Iranian 
nurses' knowledge, attitude and behaviour on skin care, prevention and 

 20541058, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.685 by C

anakkale O
nsekiz M

art U
ni, W

iley O
nline L

ibrary on [10/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://orcid.org/0000-0003-3354-6256
https://orcid.org/0000-0001-9931-0305
https://orcid.org/0000-0001-9931-0305
https://orcid.org/0000-0001-9931-0305
https://orcid.org/0000-0001-8981-5676
https://orcid.org/0000-0001-8981-5676
https://doi.org/10.1186/s13104-018-3948-7
https://doi.org/10.1186/s13104-018-3948-7
https://doi.org/10.4037/ccn2013985
https://doi.org/10.4037/ccn2013985
https://doi.org/10.1016/j.aucc.2016.12.003
https://doi.org/10.1016/j.aucc.2016.12.003
https://doi.org/10.1177/1536867X1201200307
https://doi.org/10.1177/1536867X1201200307
https://doi.org/10.1136/ebnurs-2019-103098
https://doi.org/10.1111/jonm.12396
https://doi.org/10.1016/j.jtv.2019.01.001
https://doi.org/10.1016/j.jtv.2020.05.001


814  |     AGHAZADEH Et Al.

management of pressure injury: A descriptive cross-sectional study. 
Nursing Open, 6(4), 1600–1605. https://doi.org/10.1002/nop2.365

Lotfi, M., Zamanzadeh, V., Valizadeh, L., & Khajehgoodari, M. (2019). 
Assessment of nurse–patient communication and patient satisfac-
tion from nursing care. Nursing Open, 6(3), 1189–1196. https://doi.
org/10.1002/nop2.316

Lyder, C. H., Wang, Y., Metersky, M., Curry, M., Kliman, R., Verzier, N. 
R., & Hunt, D. R. (2012). Hospital-acquired pressure ulcers: Results 
from the national Medicare patient safety monitoring system study. 
Journal of the American Geriatrics Society, 60(9), 1603–1608. https://
doi.org/10.1111/j.1532-5415.2012.04106.x

Neloska, L., Damevska, K., Nikolchev, A., Pavleska, L., Petreska-Zovic, 
B., & Kostov, M. (2016). The association between malnutrition and 
pressure ulcers in elderly in long-term care facility. Open Access 
Macedonian Journal of Medical Sciences, 4(3), 423. https://doi.
org/10.3889/oamjms.2016.094

Pachá, H. H. P., Faria, J. I. L., Oliveira, K. A. D., & Beccaria, L. M. 
(2018). Pressure ulcer in intensive care units: A case-control study. 
Revista Brasileira De Enfermagem, 71(6), 3027–3034. https://doi.
org/10.1590/0034-7167-2017-0950

Rafiei, H. (2016). Incidence of pressure ulcer in patients who were admit-
ted to open heart cardiac surgery intensive care unit. International 
Journal of Epidemiologic Research, 3(1), 12–18. http://eprin ts.qums.
ac.ir/id/eprin t/5626

Ramezanpour, E., Zeydi, A. E., Gorji, M. A. H., Charati, J. Y., Moosazadeh, 
M., & Shafipour, V. (2018). Incidence and risk factors of pressure ul-
cers among general surgery patients. Journal of Nursing and Midwifery 
Sciences, 5(4), 159. https://doi.org/10.4103/JNMS.JNMS_23_17

Rashvand, F., Shamekhi, L., Rafiei, H., & Nosrataghaei, M. (2020). 
Incidence and risk factors for medical device-related pressure ulcers: 
The first report in this regard in Iran. International Wound Journal, 
17(2), 436–442. https://doi.org/10.1111/iwj.13290

Reihani, H., & Haghiri, A. (2007). Determination of bed sore risk factors 
in craniospinal trauma patients in intensive care units. Journal of Arak 
University of Medical Sciences, 10(2), 39–46.

Serpa, L. F., Santos, V. L., Peres, G. R., Cavicchioli, M. G., & Hermida, M. M. 
(2011). Validity of the Braden and Waterlow subscales in predicting 
pressure ulcer risk in hospitalized patients. Applied Nursing Research, 
24(4), e23–e28. https://doi.org/10.1016/j.apnr.2010.05.002

Serrano, M. L., Mendez, M. G., Cebollero, F. C., & Rodriguez, J. L. (2017). 
Risk factors for pressure ulcer development in intensive care units: 

A systematic review. Medicina Intensiva (English Edition), 41(6), 339–
346. https://doi.org/10.1016/j.medine.2017.04.006

Soltanian, A. (2013). Survey of risk factors for development of pressure 
ulcers in patients with brain–Spinal injuries at home. Scientific Journal 
of Hamadan Nursing & Midwifery Faculty, 21(2), 47–57.

Stinson, M., Ferguson, R., & Porter-Armstrong, A. (2018). Exploring 
repositioning movements in sitting with ‘at risk’ groups using 
accelerometry and interface pressure mapping technologies. 
Journal of Tissue Viability, 27(1), 10–15. https://doi.org/10.1016/j.
jtv.2017.11.001

Ueno, T., Kabata, T., Kajino, Y., Inoue, D., Ohmori, T., Yoshitani, J., … 
Tsuchiya, H. (2020). Risk factors for pressure ulcers from the use of a 
pelvic positioner in hip surgery: A retrospective observational cohort 
study in 229 patients. Patient Safety in Surgery, 14, 1–9. https://doi.
org/10.1186/s13037-020-00237-7

Wei, M., Wu, L., Chen, Y., Fu, Q., Chen, W., & Yang, D. (2020). Predictive 
validity of the Braden scale for pressure ulcer risk in critical care: 
A meta-analysis. Nursing in Critical Care, 25(3), 165–170. https://doi.
org/10.1111/nicc.12500

Whitty, J. A., McInnes, E., Bucknall, T., Webster, J., Gillespie, B. M., 
Banks, M., … Chaboyer, W. (2017). The cost-effectiveness of a pa-
tient centred pressure ulcer prevention care bundle: Findings from 
the INTACT cluster randomised trial. International Journal of Nursing 
Studies, 75, 35–42. https://doi.org/10.1016/j.ijnur stu.2017.06.014

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: Aghazadeh AM, 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;8:808–814. 
https://doi.org/10.1002/nop2.685

 20541058, 2021, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.685 by C

anakkale O
nsekiz M

art U
ni, W

iley O
nline L

ibrary on [10/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/nop2.365
https://doi.org/10.1002/nop2.316
https://doi.org/10.1002/nop2.316
https://doi.org/10.1111/j.1532-5415.2012.04106.x
https://doi.org/10.1111/j.1532-5415.2012.04106.x
https://doi.org/10.3889/oamjms.2016.094
https://doi.org/10.3889/oamjms.2016.094
https://doi.org/10.1590/0034-7167-2017-0950
https://doi.org/10.1590/0034-7167-2017-0950
http://eprints.qums.ac.ir/id/eprint/5626
http://eprints.qums.ac.ir/id/eprint/5626
https://doi.org/10.4103/JNMS.JNMS_23_17
https://doi.org/10.1111/iwj.13290
https://doi.org/10.1016/j.apnr.2010.05.002
https://doi.org/10.1016/j.medine.2017.04.006
https://doi.org/10.1016/j.jtv.2017.11.001
https://doi.org/10.1016/j.jtv.2017.11.001
https://doi.org/10.1186/s13037-020-00237-7
https://doi.org/10.1186/s13037-020-00237-7
https://doi.org/10.1111/nicc.12500
https://doi.org/10.1111/nicc.12500
https://doi.org/10.1016/j.ijnurstu.2017.06.014
https://doi.org/10.1002/nop2.685

