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1  |  INTRODUC TION

Pressure injury (PI) is one of the most prevalent adverse events 
in the intensive care unit (ICU), with international incidence rates 
ranging from 8% to 40% (Apostolopoulou et al., 2014; Becker et al., 
2017; Campanili, de Santos, Strazzieri‐Pulido, Thomaz, & Nogueira, 
2015; González, Lima, Martín, Alonso, & Lima, 2018; Tayyib, Coyer, 
& Lewis, 2016).

Pressure injury is a particular health problem as it results in an 
increased length of stay, greater patient suffering, higher mortality 
rates and an undue economic burden to the health system (Roque, 
Tonini, & Melo, 2016) with costs ranging from 20,900 to 151,700 
$USD per injury (Agency for Healthcare Research Quality, 2014). 
Moreover, the pressure injury rate is considered an essential quality 

of care indicator as a large percentage of cases are preventable 
(Jackson et al., 2016).

The main reported risk factors for the development of pressure 
injury include clinical characteristics of the patient relating to mobil‐
ity/activity, perfusion and skin status (Coleman et al., 2013); as well 
as extrinsic factors including treatment and its duration. In the past 
decade, it has been suggested that health care management, includ‐
ing nursing workload, may contribute to the incidence of pressure 
injury (Aiken et al., 2014; Al‐Kandari & Thomas, 2009; Cho et al., 
2015; McGahan, Kucharski, & Coyer, 2012), but the number of stud‐
ies on this topic is still limited. Thus, the objective of this study was 
to determine the association between the nursing workload among 
other risk factors and the incidence of pressure injury in an intensive 
care setting.
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Abstract
Aim: To estimate the incidence of pressure injury and its predictors including nursing 
workload in critical patients.
Background: There is controversy about the influence of the nursing workload on 
the occurrence of pressure injury in intensive care units.
Methods: A retrospective cohort of 766 patients in nine intensive care units of two 
university hospitals was studied. The nursing workload was measured using the 
Nursing Activities Score. The predictors were identified by logistic regression.
Results: The pressure injury incidence was 18.7%. The odds ratio of the development 
of pressure injury, increased 3.5 times in mechanical ventilation (p < 0.001), 7.8 times 
in palliative care (p = 0.004), 2.3 times in the 60–84 years old group (p = 0.005); it 
also increased 10% for each day of hospitalization (p < 0.001), and 1.5% for each 
registered point of the Nursing Activities Score (p = 0.016).
Conclusion: Existing risks for the development of pressure injury have been con‐
firmed and nursing workload identified as a new predictor. Much still needs to be 
done in the area of prevention, especially in groups at risk.
Implications for Nursing Management: Increasing nursing resources in the intensive 
care unit may assist in reducing the pressure injury rate.
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Pressure injury is defined as localized damage to the skin and 
underlying soft tissue usually over a bony prominence, as a result 
of intense and/or prolonged pressure alone or in combination with 
shear. The most frequent locations of pressure injury are the cranial, 
sacral, gluteal, pedal and auricular regions. The current pressure in‐
jury classification system denotes stages using Arabic numerals 1–4 
and also includes four additional categories: Unstageable full‐thick‐
ness; Deep tissue; Medical device‐related and Mucosa Membrane 
(Edsberg et al., 2016; González et al., 2018).

A number of factors contribute the occurrence of pressure injury 
in an ICU setting, where patients experience long periods confined to 
bed due to life‐saving interventions, such as mechanical ventilation 
and treatments with vasoactive drugs that can last from 1 to ≥90 days 
(González et al., 2018; Novaretti, Santos, Quitério, & Daud‐Gallotti, 
2014; Tayyib et al., 2016). It is also known that the use of sedating 
medications, with analgesic and relaxing effects, used in the ICU, may 
limit reaction to pain and discomfort caused by prolonged pressure in 
the tissues and contribute to pressure injury. In addition, haemody‐
namic instability, and some degree of compromised nutritional status, 
whether due to increased trauma, sepsis, post‐surgery status or pro‐
longed fasting (Tayyib, Coyer, & Lewis, 2013), can lead to a decrease in 
tissue tolerance and, consequently, an increase in the risk for pressure 
injury in ICU.

Apart from patient characteristics or treatment factors con‐
tributing to pressure injury, organisational elements of the ICU, 
such as workload and the availability of human resources for nurs‐
ing, are also risk factors for adverse events (Aiken et al., 2012). 
For example, Weissman et al. (2007) demonstrated that a 0.1% 
increase in the patient‐to‐nurse ratio led to a 28% increase in the 
adverse event rate. This evidence demonstrates the need for in‐
cluding the nurse–patient ratio and nursing workload management 
as part of the pressure injury prevention bundle, improving, even 
more, the quality of care and decreasing the cost of health care.

However, there is still controversy as to the extent to which the 
nursing workload impacts the risk of pressure injury. Some authors 
(Aiken et al., 2014; Cho et al., 2015; Novaretti et al., 2014) state that 
the excess of this burden may interfere negatively in the quality of 
care provided, thus contributing to the occurrence of adverse events 
such as pressure injury.

Others (Cremasco, Wenzel, Zanei, & Whitaker, 2013; McGahan 
et al., 2012) do not corroborate these assertions and have even de‐
scribed the workload as a protective factor against pressure injury 
because of a higher number of care activities that favour prevention. 
Therefore, to clarify this controversy, this study aimed to determine 
the relationship between the incidence of pressure injury and the 
nursing workload in the ICU.

2  | DESIGN AND SET TING

This was a retrospective cohort study conducted in two university 
hospitals in the city of São Paulo. In both institutions, the medical 
and nursing care records were systematized. At the time of data 

collection, one of the institutions had 70 active ICU beds distrib‐
uted among eight medical specialties. Due to the recently initiated 
process of change, this institution did not have a fully implemented 
specific protocol for the prevention of pressure injury, and only the 
Braden scale had been established for the detection of patients at 
risk. The other institution had 20 active beds, distributed between 
a general ICU and a semi‐intensive unit. Since 2005, the service had 
a pressure injury prevention protocol to guide nursing actions in pa‐
tients with a Braden score less than or equal to 16. The ethics com‐
mittee of both university hospitals approved the project.

2.1 | Participants

During the study period all adult patients without pressure injury 
were included who had been hospitalized at the participating units 
for more than 24 hr in order to exclude pressure injury developed 
in units other than the ICU (e.g., emergency room, surgical centre) 
(n = 1,196). It was decided to exclude patients with skin lesions dis‐
seminated by the body, either by burns or dermatoses, which could 
make the diagnosis of pressure injury difficult (430 patients).

2.2 | Data collection

Medical records of hospitalized patients were audited from 3 May 
to 31 July 2012 in one institution, and from 3 September to 1 
December 2012 in the other, making a total sample of 766 included 
patients after exclusions.

A demographic and clinical data tool was developed based on 
literature considering the variables of interest for the development 
of pressure injury in ICU. For the demographic data, the assessed 
variables were age and sex. The clinical variables were related to the 
type of hospitalization (clinical or surgical), the medical admission 
diagnosis and its duration (days), palliative care status, and the ICU 
discharge result (survivor or not).

For treatment, the use of mechanical ventilation and its duration 
in days, surgeries, the use of vasoactive drugs, and the type of mat‐
tress used by the patient during ICU hospitalization were studied. 
To characterize the pressure injury, information about the presence, 
location and severity of pressure injury (World Health Organization, 
2009), the time of appearance and classification was collected 
(NPUAP, EPUAP & PPPIA, 2014).

To characterize the clinical condition of the ICU patients the 
Charlson comorbidity index (CCI) was used to calculate the burden 
of patient morbidity. The simplified acute physiologic II (SAPS II) 
index, which calculates the probability of mortality resulting from 
a pathological condition, and the logistic organ dysfunction system 
(LODS), which is based on organ failure, evaluated the severity.

The nursing workload was assessed by the Nursing Activities 
Score (NAS), and the risk of pressure injury was by the Braden scale, 
both instruments having been previously translated and validated in 
Brazilian Portuguese (Paranhos & Santos, 1999; Queijo & Padilha, 
2009). Regarding the application of NAS, an inter‐rater reliability 
test was performed between ICU nurses of the included hospitals 
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and researchers, in a sample of 116 patients from different ICU 
units. The results showed an acceptable correlation between them 
(0.669; p <0.001).

2.3 | Statistical analysis

Pearson’s chi‐square test was used to compare categorical risk fac‐
tors between those who did and those who did not develop a pres‐
sure injury. To evaluate the association between the presence of 
pressure injury and the quantitative variables, the Mann‐Whitney 
test was used. The identification of factors associated with pres‐
sure injury was performed through logistic regression, with PI as the 
nominal dependent nominal variable (yes/no) and the other variables 
as independent (categorical and quantitative). The model considered 
the variables with significant individual correlation with the occur‐
rence of pressure injury and were included in the model using a 
simultaneous approach. The area under the ROC curve (AUC) was 
used to evaluate the model, indicating the probability of having a 
pressure injury when the associated variables were present.

For the entire study, tests that obtained a descriptive level of 
less than 5% (p <0.05) were considered significant. Odds ratios and 
95% confidence intervals were determined for the independent vari‐
ables. Cases with a lack of information were excluded in order to 
manage the missing data. The calculations were performed using the 
software R (R Core Team, 2017).

This study follows the recommendations of the international 
consensus (NPUAP, EPUAP, & PPPIA, 2014) for measuring the inci‐
dence of pressure injury. This considers the incidence estimation as 
an expression of the number of new cases of a certain condition in 
a population (patients with PI), for a given period, over the number 
of persons exposed to the risk over the same period (all included 
patients), multiplied by 100.

Despite the relevance of the Braden scores in assessing the risk 
for the development of pressure injury and its importance in the PI 
prevention bundle as previously reported (Tayyib, Coyer, & Lewis, 

2015), we chose to rule out the independent Braden score variable 
from the analyses since almost half of the patients (40.2%/n = 308) 
did not have a risk classification registered in their medical records.

3  | RESULTS

Of the 1,196 patients admitted to both institutions at the time of 
data collection, 430 (36%) patients did not meet the inclusion crite‐
ria, leaving a sample of 766 (64%) patients.

Regarding the demographic characteristics of the sample, the ma‐
jority of the patients (58.2%/n = 446) were male, with a mean age of 
56.7 years (SD = 17.7), and a median age of 58 years; with a predom‐
inance of those between 60 and 84 years of age (41.4%/n = 317), 
followed by 30.3% (n = 232) aged 45–59 years. Clinical admissions 
(n = 505/65.9%) predominated over surgical ones, with a mean duration 
of hospitalization of 7.8 days (SD = 10.3) range 2–160 days. Regarding 
the assessment of severity in the first 24 hr, the probability of death 
was, on average, 21.3% (SD = 21.3), according to SAPS II. While the 
probability of death over time was 0.23% (SD = 3.7) on average, ac‐
cording to the logistic organ dysfunction system (LODS). According to 
the NAS, the average nursing workload was 63.5% (SD = 17.5), a me‐
dian of 71.6%, minimum of 26.9%, and a maximum of 173.1%.

Pressure injury was present in 143 patients totalling an inci‐
dence of 18.7% within 766 patients. On average, pressure injuries 
developed in 6.9 days (SD = 5.9), with a median of 4 days and a 
variation of 2–30 days. Pressure injuries were located mainly in 
the sacral region and were classified as stage I. The severity of 
the PI damage (according to WHO classification in 2014) was con‐
sidered weak for 51.0% (n = 73) of the PIs, moderate for 42.7% 
(n = 61), and severe for 6.3% (n = 9). Table 1 presents the detailed 
distribution of pressure injuries according to its classification and 
anatomical location.

Comparing the mean length of hospitalization between the 
groups with and without pressure injury, a statistically significant 

Location

Classification

TotalI II III UPI

n % n % n % n % n %

Sacrum 61 42.6 45 31.5 1 0.7 7 4.9 114 79.7

Calcaneus 7 4.9 7 4.9 — — — — 14 9.8

Gluteal 1 0.7 3 2.1 — — — — 4 2.8

Trochanter 2 1.4 2 1.4 — — — — 4 2.8

Ear 1 0.7 2 1.4 — — — — 3 2.1

Elbow — — 1 0.7 — — — — 1 0.7

Scapula — — 1 0.7 — — — — 1 0.7

Occiput — — — — — — 1 0.7 1 0.7

Nose — — 1 0.7 1 0.7

Total 72 50.3 62 43.3 1 0.7 8 5.6 143 100.0

Note. UPI, unstageable pressure injury.

TA B L E  1   Patients with pressure 
injuries according to classification and 
anatomical location (n = 143)
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difference (p < 0.001) was found, that is, patients who developed 
pressure injuries on average remained hospitalized for more days.

Patients who remained on mechanical ventilation had a higher 
incidence of pressure injury (p < 0.001). There was also a statisti‐
cally significant difference (p < 0.001) concerning the mean number 
of days on mechanical ventilation.

The incidence of pressure injury was higher among patients who 
were in palliative care (p < 0.001), as well as among those who died 
(p < 0.001).

Older patients presented higher incidences of pressure inju‐
ries (p = 0.005 for the mean, and p = 0.058 borderline for the age 
groups) with higher coefficients after 60 years. When combining the 
60–84 years and 85 or more age groups, there was an incidence of 
47.8%.

There was also a statistically significant difference (p < 0.001) 
regarding the mean of the NAS. For the patients who developed 
pressure injury, the mean was 68.5% (SD = 16.2), the median was 
72%, ranging from 36% to 147.8%. For those who did not develop 
pressure injury, the mean was 62.4% (SD = 17.6), the median was 
70%, the minimum was 26.9%, and the maximum was 173.1%. When 
these results were translated into hours of care, the patients who 
developed pressure injury required 16.4 hr, while those who did not, 
required 15 hr of nursing care. Table 2 shows the associations be‐
tween the variables surveyed and pressure injury.

The logistic regression of associated clinical and demographic 
variables with the incidence of pressure injury (Table 3) shows that 
each day of hospitalization increased the odds of pressure injury 
by 10.9%. Patients on mechanical ventilation present a three times 
greater chance of developing pressure injuries, and being in palliative 
care increases the chance of pressure injury by 6.7 times. The in‐
crease of each year of age increases the possibility of pressure injury 
by 10.2%. Finally, each point of the NAS increases the chance of 
pressure injury by 1.2%. The area under the ROC curve (AUC 0–1), 
resulted in a good regression model (AUC = 0.82; IC 95% 0.78–0.86).

4  | D ISCUSSION

The incidence of pressure injury is considered an essential indicator 
of the quality of care provided, in addition to being used as a param‐
eter in the evaluation of strategies and protocols for its prevention.
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TA B L E  3   Predictors of pressure injury incidence (n = 766)a

Variable Odds ratio CI 95% p‐Value

Length of stay 1.091 1.064–1.120 <0.001

Mechanical ventilation 3.352 2.126–5.347 <0.001

Palliative care 6.690 1.939–31.144 0.005

Age 1.019 1.006–1.032 0.003

NAS 1.015 1.003–1.027 0.012

aLogistic regression with Simultaneous approach for the variables 
inclusion.
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In this study, the incidence of pressure injury was similar to find‐
ings in other studies in Brazil, such as that of Ventura, Moura, and 
Carvalho (2014), who followed 64 patients hospitalized in a public 
ICU and found an incidence of pressure injury of 18.8%. However, 
Becker et al. (2017) found a lower incidence of pressure injury of 
13.6% (45), in a prospective cohort of 332 patients admitted to ten 
ICUs in the state of Paraná.

In the past 10 years, the incidence of pressure injuries in ICUs 
in Brazil varied from 50.0% (Fernandes & Torres, 2009) to 10.8% 
(Campanili et al., 2015). Other countries such as Indonesia, USA, 
and Spain have reported incidences of 33.3% (Suriadi et al., 2007), 
3.0% (Frankel, Sperry, & Kaplan, 2007), and 8.1% (González et al., 
2018) respectively. Differences in the study population, quality of 
care provided, the presence of prevention protocols and, especially, 
design and methods of the studies are some of the factors that may 
contribute to the variability of the results, making comparisons dif‐
ficult. However, assuming that most pressure injuries are avoidable 
adverse events, also due to structural factors such as the nursing 
workload, the incidence found in the majority of these studies can 
be considered high.

The significant predictors of the pressure injury incidence were 
length of hospitalization, mechanical ventilation, palliative care, age 
and NAS. The length of hospitalization is an important risk factor for 
the development of pressure injuries and other lesions in critically 
ill patients. For the patients who participated in this study, each ad‐
ditional day of hospitalization increased the chances of developing 
pressure injury by 10.9%. The length of ICU stay was also related to 
the development of pressure injuries in other studies, corroborating 
the findings of this investigation (Campanili et al., 2015; Cox, 2011; 
Fernandes & Torres, 2009).

In a study performed with 40 patients hospitalized in two ICUs of 
a private hospital, one general and the other cardiac, an association 
was identified between an ICU stay greater than 7 days and the oc‐
currence of two pressure injuries (Fernandes & Torres, 2009).

In another study performed with critically ill patients, the mean 
ICU stay for patients who developed pressure injuries was 11.7 days 
compared with 3.3 days for those who did not (Campanili et al., 
2015). The logistic regression analysis showed that an ICU stay time 
of 9.5 days or more also classified pressure injury patients. All these 
findings confirm a longer ICU stay as one of the predictors for the 
occurrence of pressure injury.

In our study, patients receiving ventilatory support were 3.4 
times more likely to develop a pressure injury. As a frequent inter‐
vention in this type of patient, mechanical ventilation may lead to 
decreased venous return to the heart, left ventricular end‐diastolic 
volume, cardiac output, and hypotension, leading to reduced tissue 
perfusion. Decreased oxygenation can lead to cell death and tissue 
necrosis. When pressure on bony prominences is associated with 
decreased tissue perfusion, this ischaemia leads to the formation of 
pressure injury (Apostolopoulou et al., 2014); which could explain 
our findings.

Along with oxygenation problems, mechanical ventilation also 
makes patients more vulnerable to pressure injury as it limits the 

possibilities of bed movement. In addition, haemodynamic instabil‐
ity, usually present in patients requiring this type of support, may 
restrict and even prevent periodic changes in decubitus. A reduction 
of sensory capacity should also be considered due to sedation and 
analgesia, to which patients under mechanical ventilation are often 
submitted, greatly hindering effective changes in their positioning 
(Apostolopoulou et al., 2014).

In a multicentre prospective cohort in the southwest of Brazil, 
80% (72; p < 0.001) of patients with invasive mechanical ventila‐
tion (mean duration of 10.1 days, SD = 10.6) developed pressure 
injury, directly influencing their incidence (Becker et al., 2017). In 
a prospective study in two Greek medical and surgical ICUs, an 
incidence of pressure injury of 29.6% was also identified in pa‐
tients under mechanical ventilation. Besides density coefficients 
incidence of 14 pressure injuries per 1,000 mechanical ventila‐
tion‐days and 13.9 pressure injuries per 1,000 days of patient‐
stay in the ICU (Apostolopoulou et al., 2014) corroborated our 
findings.

The end of life is a determining factor for fragility of the skin. 
Skin, like any other organ, can also die forming wounds known as 
Kennedy terminal ulcers (KTU) (Yastrub, 2010). When the dying pro‐
cess compromises the homeostatic mechanisms of the body, vital 
organs are privileged by circulation, resulting in decreased perfusion 
of the skin and soft tissues, and, consequently, impairment of the 
metabolic processes of the skin. Small traumas are capable of caus‐
ing major complications such as friction injury and pressure injury. 
The tolerance to pressure and friction decreases in such a way that 
it can be almost impossible to prevent the breakdown of skin integ‐
rity and consequent opportunistic infections (Tayyib et al, 2013; 
Yastrub, 2010).

Risk factors, symptoms, and signs associated with end‐of‐life 
skin changes are not very well elucidated and are often related to 
other factors such as age, preexisting conditions, and adverse drug 
reactions. Among them, the most frequent are weakness, and pro‐
gressive limitation of mobility. Loss of appetite and weight, a reduc‐
tion of tissue perfusion, oxygenation deficiency, and a loss of skin 
integrity, the latter being due to incontinence, chronic exposure to 
body fluids, pressure, friction, shearing, and infections, as well as to 
deficient immune function (Yastrub, 2010).

In this study, being in palliative care increased the odds of pres‐
sure injury by 6.7 times. Since changes that occur as a result of the 
dying process substantially affect the skin and soft tissues, individ‐
uals in end‐of‐life palliative care are considered at high risk for the 
development of pressure injury. However, in this study, the pressure 
injuries occurring in elderly and palliative care patients could be a 
KTU subset, but they were not differentiated.

Moreover, Frank (2016) reported in a follow up cohort of 24 
patients at an inpatient palliative care unit, the incidence of skin 
changes in 16.7% of the patients, with 75% of these changes due to 
pressure injuries, concluding that the presence of skin changes at the 
end of the life was an indicator of imminent death (p = 0.035). The 
authors related that physiological changes and susceptibility to age‐
ing diseases compromise the ability of tissues to tolerate pressure 
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and expose the elderly to pressure injuries more than any other at‐
risk group.

According to this, increasing age is an important predictor in the 
development of pressure injuries in many settings. Specifically, in 
critical patients, a number of studies have identified the relation‐
ship between advanced age and the development of pressure injury 
(Campanili et al., 2015; Cox, 2011; Slowikowski & Funk, 2010).

In this study, each extra year was associated with an increase in 
the odds of pressure injury by 10.1%. This result compares with a 
study of 347 elderly, critically ill patients, admitted to a medical‐sur‐
gical ICU, also composed of the elderly, where those who developed 
pressure injury had an average age of 73 years (Cox, 2011). A higher 
predisposition of developing age‐related pressure injury was also 
found in a study performed on a cohort in a cardio‐pneumological ICU 
that followed 370 patients, of which 6.48% of patients aged 60 years 
or older developed pressure injuries. According to logistic regression, 
an age equal to or superior to 42.5 years more adequately discrimi‐
nated the group that formed pressure injuries (Campanili et al., 2015).

For this study, the average nursing workload, according to the 
NAS, was 63.5%; which is equivalent to saying that, on average, 
15.2 hr were spent on nursing care per patient‐day. National studies, 
which also used NAS to gauge the nursing workload in the ICU, found 
average values that varied from 68.1% (Leite, Silva, & Padilha, 2012) 
to 74.4% (Altafin et al., 2014). In international studies (Carmona‐
Monge et al., 2013) the averages varied from 65.9% (Lucchini et al., 
2014) to 96.2% (Stafseth, Solms, & Bredal, 2011).

The different NAS scores, found in these studies, could be ex‐
plained by the characteristics of the patients admitted to these ICUs, 
by the very nature of the hospitals, as well as technical and opera‐
tional differences in the application of the instrument.

Specifically, for those who developed pressure injuries, the mean 
of the NAS score was 68.5%, compared with 62.4% for those who 
did not develop them. For the time spent on interventions performed 
by the nursing team, these percentages represent 16.4 and 15 hr of 
nursing care per patient‐day for patients with and without pressure 
injuries, respectively. According to the logistic regression analysis, 
each NAS point increased the odds of pressure injury by 1.02%. 
Increased labour demand increases the chances of failures in the 
execution of pressure injury prevention protocols and, therefore, in‐
creases the risk for the occurrence of this adverse event (Gonçalves 
et al., 2012; Oliveira, Garcia, & Nogueira, 2016).

There is evidence that workload is one of the most important 
stressors among ICU nurses, interfering with the results of the care 
provided (Inoue, Kuroda, & Matsuda, 2011). There is also evidence 
that excessive nursing workload results in an increased incidence of 
pressure injury in these units (Oliveira et al., 2016).

A cross‐sectional study carried out in the medical and surgical 
clinics of five general hospitals in Kuwait (Al‐Kandari & Thomas, 
2009) that investigated the nurses’ perception of the occurrence 
of adverse events related to the nursing workload, also showed a 
correlation between increasing workload and developing pressure 
injuries. In contrast to this and other previous studies already men‐
tioned, a study performed in three ICUs of a third‐level university 

hospital located in São Paulo; the authors investigated the associ‐
ations between NAS and Braden scores on the occurrence of pres‐
sure injuries. They found no association between nursing workload 
and the risk of development of pressure injury (Cremasco, Wenzel, 
Sardinha, Zanei, & Whitaker, 2009). To them, a greater workload 
meant that the patient would be sufficiently cared for and, conse‐
quently, this would reduce the occurrence of pressure injuries.

Taking into account that the incidence of pressure injuries is an 
indicator of assistance quality, much still needs to be done in the 
area of prevention, to consider both the condition of the patients 
and the nursing workload, aiming to reach more acceptable levels.

5  | LIMITATIONS

The review of medical records may incur retrospective bias, that 
is, the tendency to impute cause when the result is previously 
known. As the study was based on analyses of medical records 
and not by direct examination of the patients involved, the actual 
incidence of pressure injuries may be underestimated (relying on 
secondary data). There was also difficulty in the lack of uniformity 
in the diagnostic criteria, as well as in the classification of pres‐
sure injuries, among the different hospitalization units. Primarily, 
in one of the institutions where risk assessment had recently been 
introduced, there was no protocol of care for the prevention of 
pressure injuries.

Finally, although the present study was carried out in two institu‐
tions of different complexities, it cannot be considered multicentre 
and, therefore, generalizations should be considered with caution. 
Further studies are needed to ensure confidence in the effect es‐
timate for all the statistical associations between variables and the 
incidence of pressure injuries.

6  | CONCLUSIONS

Assuming that pressure injury is an adverse event and that its occur‐
rence is also related to a poorer quality of care, the incidence found 
here (18.7%) may be considered high. The predictive factors associ‐
ated with the onset of pressure injury were (a) an older age; (b) being 
in palliative care; (c) longer hospital stay; (d) mechanical ventilation 
and (e) nursing workload.

7  | IMPLIC ATIONS FOR NURSING 
MANAGEMENT

The incidence of pressure injuries is still high in intensive care units, 
due to the characteristics of patients and the limitations of care for 
some risk groups. This study supports the existing evidence con‐
cerning the development of pressure injuries while identifying a 
new, important predictive factor. Additional nursing resources may 
assist in reducing the rates of pressure injury.



     |  309STRAZZIERI‐PULIDO et al.

ACKNOWLEDG EMENTS

Professor Dr Ricardo Luís Barbosa for the statistical revision and 
STAT, MSc Bernardo dos Santos for the statistical analysis.

E THIC AL APPROVAL

The project was approved by the Research Ethics Committees of 
two institutions: University Hospital (HU), University of São Paulo: 
Approval CEP‐HU‐USP No. 1086/10; Hospital das Clínicas of 
Medical School, University of São Paulo HCFMUSP: CAPpesq No. 
0196/11.

ORCID

Kelly C. Strazzieri‐Pulido   http://orcid.org/0000-0001-8979-7893 

Carol Viviana S. González   http://orcid.org/0000-0002-9850-3030 

Paula C. Nogueira   http://orcid.org/0000-0001-5200-1281 

Kátia G. Padilha   http://orcid.org/0000-0002-6440-4667 

Vera L. C. G. Santos   http://orcid.org/0000-0002-1288-5761 

R E FE R E N C E S

Agency for Healthcare Research & Quality. (2014). Preventing Pressure 
Ulcers in Hospitals. 1. Are we ready for this change? Retrieved from 
https://www.ahrq.gov/professionals/systems/hospital/pressureul‐
certoolkit/putool1.html

Aiken, L. H., Sermeus, W., Van den Heede, K., Sloane, D. M., Busse, R., 
McKee, M., … Kutney‐Lee, A. (2012). Patient safety, satisfaction, 
and quality of hospital care: Cross sectional surveys of nurses 
and patients in 12 countries in Europe and the United States. BMJ 
(Clinical Research ed.), 344, e1717. https://doi.org/10.1136/BMJ.
E1717

Aiken, L. H., Sloane, D. M., Bruyneel, L., Van den Heede, K., Griffiths, P., 
Busse, R., … RN4CAST Consortium (2014). Nurse staffing and ed‐
ucation and hospital mortality in nine European countries: A retro‐
spective observational study. The Lancet, 383, 1824–1830. https://
doi.org/10.1016/S0140-6736(13)62631-8

Al‐Kandari, F., & Thomas, D. (2009). Perceived adverse patient outcomes 
correlated to nurses’ workload in medical and surgical wards of se‐
lected hospitals in Kuwait. Journal of Clinical Nursing, 18, 581–590. 
https://doi.org/10.1111/j.1365-2702.2008.02369.x

Altafin, J. A. M., Grion, C. M. C., Tanita, M. T., Festti, J., Cardoso, L. T. 
Q., Veiga, C. F. F., … Matsua, T. (2014). Nursing Activities Score 
and workload in the intensive care unit of a university hospital. 
Revista Brasileira De Terapia Intensiva, 26, 292–298. https://doi.
org/10.5935/0103-507X.20140041

Apostolopoulou, E., Tselebis, A., Terzis, K., Kamarinou, E., Lambropoulos, 
I., & Kalliakmanis, A. (2014). Pressure ulcer incidence and risk fac‐
tors in ventilated intensive care patients. Health Science Journal, 8, 
333–342.

Becker, D., Tozo, T. C., Batista, S. S., Mattos, A. L., Silva, M. C. B., Rigon, S., 
… Duarte, P. A. D. (2017). Pressure ulcers in ICU patients: Incidence 
and clinical and epidemiological features: A multicenter study in 
southern Brazil. Intensive & Critical Care Nursing, 42, 55–61. https://
doi.org/10.1016/j.iccn.2017.03.009

Campanili, T. C. G. F., de Santos, V. L. C. G., Strazzieri‐Pulido, K. C., 
Thomaz, P. B. M., & Nogueira, P. C. (2015). Incidence of pressure 
ulcers in cardiopulmonary intensive care unit patients. Revista Da 

Escola De Enfermagem Da USP, 49, 7–14. https://doi.org/10.1590/
S0080-623420150000700002

Carmona‐Monge, F. J., Jara‐Pérez, A., Quirós‐Herranz, C., Rollán‐
Rodríguez, G., Cerrillo‐González, I., García‐Gómez, S., … Marin‐
Morales, D. (2013). Assessment of nursing workload in three groups 
of patients in a Spanish ICU using the nursing activities score scale. 
Revista Da Escola De Enfermagem Da USP, 47, 335–340.

Cho, E., Sloane, D. M., Kim, E.‐Y., Kim, S., Choi, M., Yoo, I. Y., … Aiken, L. 
H. (2015). Effects of nurse staffing, work environments, and edu‐
cation on patient mortality: An observational study. International 
Journal of Nursing Studies, 52, 535–542. https://doi.org/10.1016/j.
ijnurstu.2014.08.006

Coleman, S., Gorecki, C., Nelson, E. A., Closs, S. J., Defloor, T., 
Halfens, R., … Nixon, J. (2013). Patient risk factors for pressure 
ulcer development: Systematic review. International Journal 
of Nursing Studies, 50, 974–1003. https://doi.org/10.1016/j.
ijnurstu.2012.11.019

Cox, J. (2011). Predictors of pressure ulcers in adult critical care pa‐
tients. American Journal of Critical Care, 20(5), 364–375. https://doi.
org/10.4037/ajcc2011934

Cremasco, M. F., Wenzel, F., Sardinha, F. M., Zanei, S. S. V., & Whitaker, 
I. Y. (2009). Pressure ulcer: Patient risk, patient acuity, and nursing 
workload. Acta Paulista De Enfermagem, 22, 897–902. https://doi.
org/10.1590/S0103-21002009000700011

Cremasco, M. F., Wenzel, F., Zanei, S. S., & Whitaker, I. Y. (2013). 
Pressure ulcers in the intensive care unit: The relationship be‐
tween nursing workload, illness severity and pressure ulcer 
risk. Journal of Clinical Nursing, 22, 2183–2191. https://doi.
org/10.1111/j.1365-2702.2012.04216.x

de Oliveira, A. C., Garcia, P. C., de Nogueira,L. S. (2016). Nursing work‐
load and occurrence of adverse events in intensive care: A system‐
atic review. Revista Da Escola De Enfermagem Da USP, 50, 683–694. 
https://doi.org/10.1590/S0080-623420160000500020

Edsberg, L. E., Black, J. M., Goldberg, M., McNichol, L., Moore, L., & 
Sieggreen, M. (2016). Revised National Pressure Ulcer Advisory 
Panel pressure injury staging system. Journal of Wound, Ostomy 
and Continence Nursing, 43(6), 585–597. https://doi.org/10.1097/
WON.0000000000000281

Fernandes, N. C. S., & Torres, G. V. (2009). Incidência e fatores de risco 
de úlceras de pressão em pacientes de unidade de terapia intensiva. 
Ciência, Cuidado E Saúde. 7(3), 304–310. https://10.4025/cienccuid‐
saude.v7i3.6484

Frank, E. M. (2016). Skin changes in terminally ill patients near and at the 
end of life receiving palliative care: A prospective cohort study [dis‐
sertation]. São Paulo: Escola de Enfermagem, Universidade de 
São Paulo. Retrieved from https://www.teses.usp.br/teses/dis‐
poniveis/7/7139/tde-17052017-112324/pt-br.php

Frankel, H., Sperry, J., & Kaplan, L. (2007). Risk factors for pressure ulcer 
development in a best practice surgical intensive care unit. The 
American Surgeon, 73, 1215–1217

Gonçalves, L. A., Andolhe, R., Oliveira, E. M., Barbosa, R. L., Faro, A. C. 
M., Gallotti, R. M. D., & Padilha, K. G. (2012). Nursing allocation 
and adverse events/incidents in intensive care units. Revista Da 
Escola De Enfermagem Da USP, 46, 71–77. https://doi.org/10.1590/
S0080-62342012000700011

González, M. M. I., Lima, S. M., Martín, C. C., Alonso, A. I., & Lima, R. J. 
S. (2018). Incidence and risk factors associated with the develop‐
ment of pressure ulcers in an Intensive Care Unit. Journal of Clinical 
Nursing, 27(5–6), 1028–1037. https://doi.org/10.1111/jocn.14091

Inoue, K. C., Kuroda, C. M., & Matsuda, L. M. (2011). Nursing activities 
scores (NAS): Carga de trabalho de enfermagem em uti e fatores 
associados. Ciência, Cuidado E Saúde, 10, 134–140. https://doi.
org/10.4025/cienccuidsaude.v10i1.14915

Jackson, D., Hutchinson, M., Barnason, S., Li, W., Mannix, J., Neville, S., 
… Usher, K. (2016). Towards international consensus on patient 

http://orcid.org/0000-0001-8979-7893
http://orcid.org/0000-0001-8979-7893
http://orcid.org/0000-0002-9850-3030
http://orcid.org/0000-0002-9850-3030
http://orcid.org/0000-0001-5200-1281
http://orcid.org/0000-0001-5200-1281
http://orcid.org/0000-0002-6440-4667
http://orcid.org/0000-0002-6440-4667
http://orcid.org/0000-0002-1288-5761
http://orcid.org/0000-0002-1288-5761
https://www.ahrq.gov/professionals/systems/hospital/pressureulcertoolkit/putool1.html
https://www.ahrq.gov/professionals/systems/hospital/pressureulcertoolkit/putool1.html
https://doi.org/10.1136/BMJ.E1717
https://doi.org/10.1136/BMJ.E1717
https://doi.org/10.1016/S0140-6736(13)62631-8
https://doi.org/10.1016/S0140-6736(13)62631-8
https://doi.org/10.1111/j.1365-2702.2008.02369.x
https://doi.org/10.5935/0103-507X.20140041
https://doi.org/10.5935/0103-507X.20140041
https://doi.org/10.1016/j.iccn.2017.03.009
https://doi.org/10.1016/j.iccn.2017.03.009
https://doi.org/10.1590/S0080-623420150000700002
https://doi.org/10.1590/S0080-623420150000700002
https://doi.org/10.1016/j.ijnurstu.2014.08.006
https://doi.org/10.1016/j.ijnurstu.2014.08.006
https://doi.org/10.1016/j.ijnurstu.2012.11.019
https://doi.org/10.1016/j.ijnurstu.2012.11.019
https://doi.org/10.4037/ajcc2011934
https://doi.org/10.4037/ajcc2011934
https://doi.org/10.1590/S0103-21002009000700011
https://doi.org/10.1590/S0103-21002009000700011
https://doi.org/10.1111/j.1365-2702.2012.04216.x
https://doi.org/10.1111/j.1365-2702.2012.04216.x
https://doi.org/10.1590/S0080-623420160000500020
https://doi.org/10.1097/WON.0000000000000281
https://doi.org/10.1097/WON.0000000000000281
https://10.4025/cienccuidsaude.v7i3.6484
https://10.4025/cienccuidsaude.v7i3.6484
https://www.teses.usp.br/teses/disponiveis/7/7139/tde-17052017-112324/pt-br.php
https://www.teses.usp.br/teses/disponiveis/7/7139/tde-17052017-112324/pt-br.php
https://doi.org/10.1590/S0080-62342012000700011
https://doi.org/10.1590/S0080-62342012000700011
https://doi.org/10.1111/jocn.14091
https://doi.org/10.4025/cienccuidsaude.v10i1.14915
https://doi.org/10.4025/cienccuidsaude.v10i1.14915


310  |     STRAZZIERI‐PULIDO et al.

harm: Perspectives on pressure injury policy. Journal of Nursing 
Management, 24(7), 902–914. https://doi.org/10.1111/jonm.12396

Leite, I. R. L., da Silva, G. R. F., & Padilha, K. G. (2012). Nursing Activities 
Score e demanda de trabalho de enfermagem em terapia intensiva. 
Acta Paulista De Enfermagem, 25, 837–843. https://doi.org/10.1590/
S0103-21002012000600003

Lucchini, A., De Felippis, C., Elli, S., Schifano, L., Rolla, F., Pegoraro, F., 
& Fumagalli, R. (2014). Nursing Activities Score (NAS): 5 years of 
experience in the intensive care units of an Italian University hos‐
pital. Intensive & Critical Care Nursing, 30, 152–158. https://doi.
org/10.1016/j.iccn.2013.10.004

McGahan, M., Kucharski, G., & Coyer, F. (2012). Nurse staffing levels and 
the incidence of mortality and morbidity in the adult intensive care 
unit: A literature review. Australian Critical Care, 25, 64–77. https://
doi.org/10.1016/j.aucc.2012.03.003

Novaretti, M. C. Z., Santos, E. V., Quitério, L. M., Daud‐Gallotti, R. M. 
(2014). Nursing workload and occurrence of incidents and adverse 
events in ICU patients. Revista Brasileira De Enfermagem, 67(5), 692–
699. https://doi.org/10.1590/0034-7167.2014670504

NPUAP, EPUAP, & PPPIA (2014). Prevention and treatment of pres‐
sure ulcers: Quick reference guide. Perth, Australia: Cambridge 
Media. Retrieved from https://www.npuap.org/wp-content/
uploads/2014/08/Updated-10-16-14-Quick-Reference-Guide-
DIGITAL-NPUAP-EPUAP-PPPIA-16Oct2014.pdf

Paranhos, W. Y., & Santos, V. L. C. D. G. (1999). Avaliação de risco para 
úlceras de pressão por meio da escala de braden, na lingua portu‐
guesa. Revista Da Escola De Enfermagem Da USP, 33, 191–206.

Queijo, A. F., & Padilha, K. G. (2009). Nursing Activities Score (NAS): 
Cross‐cultural adaptation and validation to Portuguese language. 
Revista Da Escola De Enfermagem Da USP, 43, 1018–1025. https://
doi.org/10.1590/S0080-62342009000500004

Roque, K. E., Tonini, T., & Melo, E. C. P. (2016). Adverse events in the 
intensive care unit: Impact on mortality and length of stay in a 
prospective study. Cadernos De Saúde Pública, 32(10), e00081815. 
https://doi.org/10.1590/0102-311X00081815

R Core Team (2017). R: A language and environment for statistical 
computing. R Foundation for Statistical Computing [Computer 
Software]. Vienna, Austria. Retrieved from http://www.R-project.
org/.

Slowikowski, G. C., & Funk, M. (2010). Factors associated with pres‐
sure ulcers in patients in a surgical intensive care unit. Journal of 
Wound, Ostomy and Continence Nursing, 37, 619–626. https://doi.
org/10.1097/won.0b013e3181f90a34

Stafseth, S. K., Solms, D., & Bredal, I. S. (2011). The characterisation of 
workloads and nursing staff allocation in intensive care units: A de‐
scriptive study using the Nursing Activities Score for the first time 

in Norway. Intensive & Critical Care Nursing, 27, 290–294. https://
doi.org/10.1016/j.iccn.2011.07.003

Suriadi, Sanada, H., Sugama, J., Kitagawa, A., Thigpen, B., Kinosita, 
S., & Murayama, S. (2007). Risk factors in the development 
of pressure ulcers in an intensive care unit in Pontianak, 
Indonesia. International Wound Journal, 4, 208–215. https://doi.
org/10.1111/j.1742-481X.2007.00315.x

Tayyib, N., Coyer, F., & Lewis, P. (2013). Pressure ulcers in the adult in‐
tensive care unit: A literature review of patient risk factors and risk 
assessment scales. Journal of Nursing Education and Practice, 3, 28. 
https://doi.org/10.5430/jnep.v3n11p28

Tayyib, N., Coyer, F., & Lewis, P. A. (2015). A two‐arm cluster random‐
ized control trial to determine the effectiveness of a pressure 
ulcer prevention bundle for critically ill patients. Journal of Nursing 
Scholarship, 47(3), 237–247. https://doi.org/10.1111/jnu.12136

Tayyib, N., Coyer, F., & Lewis, P. (2016). Saudi Arabian adult intensive 
care unit pressure ulcer incidence and risk factors: A prospective 
cohort study. International Wound Journal, 13(5), 912–919. https://
doi.org/10.1111/iwj.12406

Ventura, J. A., de Moura, L. T. R., de Carvalho, M. F. A. A. (2014). Braden 
Scale and incidence of pressure ulcers in an Intensive Care Unit. 
Revista Enfermagem UFPE on Line. Recife, 8, 2047–2053. https://doi.
org/10.5205/reuol.5963-51246-1-RV.0807201428

Weissman, J. S., Rothschild, J. M., Bendavid, E., Sprivulis, P., Cook, E. F., 
Evans, R. S., … Bates, D. W. (2007). Hospital workload and adverse 
events. Medical Care, 45(5), 448–455. https://doi.org/10.1097/01.
mlr.0000257231.86368.09

World Health Organization (2009). The conceptual framework for the 
international classification for patient safety v1.1. Final Technical 
Report and Technical Annexes. p. 18. Retrieved from https://www.
who.int/patientsafety/taxonomy/icps_full_report.pdf

Yastrub, D. J. (2010). Pressure or pathology: Distinguishing pressure 
ulcers from the Kennedy terminal ulcer. Journal of Wound, Ostomy 
and Continence Nursing, 37, 249–250. https://doi.org/10.1097/
won.0b013e3181d737fa

How to cite this article: Strazzieri‐Pulido KC, S. González CV, 
Nogueira PC, Padilha KG, G. Santos VLC. Pressure injuries in 
critical patients: Incidence, patient‐associated factors, and 
nursing workload. J Nurs Manag. 2019;27:301–310. https://doi.
org/10.1111/jonm.12671

https://doi.org/10.1111/jonm.12396
https://doi.org/10.1590/S0103-21002012000600003
https://doi.org/10.1590/S0103-21002012000600003
https://doi.org/10.1016/j.iccn.2013.10.004
https://doi.org/10.1016/j.iccn.2013.10.004
https://doi.org/10.1016/j.aucc.2012.03.003
https://doi.org/10.1016/j.aucc.2012.03.003
https://doi.org/10.1590/0034-7167.2014670504
https://www.npuap.org/wp-content/uploads/2014/08/Updated-10-16-14-Quick-Reference-Guide-DIGITAL-NPUAP-EPUAP-PPPIA-16Oct2014.pdf
https://www.npuap.org/wp-content/uploads/2014/08/Updated-10-16-14-Quick-Reference-Guide-DIGITAL-NPUAP-EPUAP-PPPIA-16Oct2014.pdf
https://www.npuap.org/wp-content/uploads/2014/08/Updated-10-16-14-Quick-Reference-Guide-DIGITAL-NPUAP-EPUAP-PPPIA-16Oct2014.pdf
https://doi.org/10.1590/S0080-62342009000500004
https://doi.org/10.1590/S0080-62342009000500004
https://doi.org/10.1590/0102-311X00081815
http://www.R-project.org/
http://www.R-project.org/
https://doi.org/10.1097/won.0b013e3181f90a34
https://doi.org/10.1097/won.0b013e3181f90a34
https://doi.org/10.1016/j.iccn.2011.07.003
https://doi.org/10.1016/j.iccn.2011.07.003
https://doi.org/10.1111/j.1742-481X.2007.00315.x
https://doi.org/10.1111/j.1742-481X.2007.00315.x
https://doi.org/10.5430/jnep.v3n11p28
https://doi.org/10.1111/jnu.12136
https://doi.org/10.1111/iwj.12406
https://doi.org/10.1111/iwj.12406
https://doi.org/10.5205/reuol.5963-51246-1-RV.0807201428
https://doi.org/10.5205/reuol.5963-51246-1-RV.0807201428
https://doi.org/10.1097/01.mlr.0000257231.86368.09
https://doi.org/10.1097/01.mlr.0000257231.86368.09
https://www.who.int/patientsafety/taxonomy/icps_full_report.pdf
https://www.who.int/patientsafety/taxonomy/icps_full_report.pdf
https://doi.org/10.1097/won.0b013e3181d737fa
https://doi.org/10.1097/won.0b013e3181d737fa
https://doi.org/10.1111/jonm.12671
https://doi.org/10.1111/jonm.12671

