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Abstract 
Objectives: This study was designed to test and validate the new LPD scale in 
a home care setting. The specific objectives are to validate the LPD scale for 
subjects cared for at home; and to compare LPD to the Braden scale for in-
ternal validity. Method: This multicenter, cross-sectional study was conducted 
in the domestic environment of subjects cared for Home Care services from 
North to South of Italy. Data collection lasted 8 months, between June 2018 
and September 2020, and consisted of the simultaneous compilation of the 
new LPD, and the Braden scale. Home Care Expert nurses could interface 
with the recruited subjects and/or caregivers. The parameters considered to 
validate the new scale were sensitivity (Se), specificity (Sp), positive predictive 
values (PPV), odds ratio (OR), and the area under the receiver operating cha-
racteristic (ROC) curve. Results: Of the 679 recruited subjects, 63.2% were 
women, and more than 50% did not have a pressure ulcer. 48.2% of the sam-
ple aged over 85 years old; 69% was affected by multiple disease, and 76.6% 
took a lot of drugs. 91.6% of the subjects were affected by a partial or total 
functional dependency. Around 50% of subjects presented double inconti-
nence, and 43% were conscious and collaborated. 85.4% of subjects lived in a 
healthy environment. The predictive validity parameters showed: Se 77.25%, 
Sp 84.04%, PPV 91.37%, and the area under the curve (AUC) 0.88% with a 
confidence interval (CI) 95%. These values mean a moderately accuracy of 
the test. Conclusions: The new LPD scale has demonstrated a good capacity 
for identifying the subjects at risk of pressure ulcer and had a better discri-
minatory power rather than Braden scale. 
 
Keywords 
Pressure Ulcers, Sores, Home Care, Validation, Measurement Scale 

How to cite this paper: Zanotti, R., Segala, 
M. and Bovo, A. (2023) Validation of LPD 
Scale for the Assessment of Pressure Ulcer 
at Home. Open Journal of Nursing, 13, 
267-282. 
https://doi.org/10.4236/ojn.2023.135018  
 
Received: March 14, 2023 
Accepted: May 14, 2023 
Published: May 17, 2023 
 
Copyright © 2023 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojn
https://doi.org/10.4236/ojn.2023.135018
https://www.scirp.org/
https://orcid.org/0000-0001-7386-211X
https://doi.org/10.4236/ojn.2023.135018
http://creativecommons.org/licenses/by/4.0/


R. Zanotti et al. 
 

 

DOI: 10.4236/ojn.2023.135018 268 Open Journal of Nursing 
 

1. Introduction 

Pressure ulcers are considered localized injuries, that affected the skin and the 
underlying skin layers, and that appeared in correspondence with a bone prom-
inence, due to pression, in combination with cuts and/or friction [1]. 

The areas most affected are the sacrum (43%), the trochanter (12%), and the 
heels (11%) [2].  

Pressure ulcers generally affect people over 65 years of age, with an increased 
morbidity, a compromised functionality, and skin integrity. Other factors that 
increase the risk include a lack of skin care, dehydration, poor diet, and urine or 
feces incontinence [3]. 

In clinical practice, the application of standardized pressure ulcers risk as-
sessment scales is recommended. Indeed, early intervention is essential for those 
at risk of developing pressure sores [1] [2] [4] [5]. 

The progressive aging of the population has led to an increase in the incidence 
and prevalence of pressure ulcers. In fact, the subjects most likely to develop 
such lesions are those with multiple diseases and functional limitations. Such 
ulcers are a major problem, both in the hospital and in the home environment, 
from the point of view of human resources, materials, techniques, and especially 
costs [1] [2] [3]. The increase in prevalence and the incidence of pressure ulcers, 
related to the high cost of health care, are negative indicators of the quality of life 
and health care provided.  

In the USA, in 2006, the Agency for Healthcare Research and Quality (AHRQ) 
calculated that, in a sample of 281,560 hospitalized patients, the mortality rate 
was 11.6% for those who developed the ulcer during hospitalization, while the 
mortality rate was reduced in the case of patients with preexisting ulcers (4.2%) 
or none (2.6%) [6]. 

In the USA, pressure ulcers affect more than 2.5 million people, most of them 
are older, with a serious impact on the annual health care system (from $9.1 bil-
lion to $11.6 billion) [6]. 

In Italy, a study conducted by Olivo commissioned by the Nursing Associa-
tion for the Treatment of Skin Diseases (AISLeC) speaks of a prevalence rate of 
around 13% [7]. 

Other studies have estimated that the annual cost of treatment of ulcer pa-
tients with is about 1300 - 3100 million of dollars, while in Spain and in the UK 
the cost is around the 5.20% and the 3.20% of the health costs [8].  

The tendency for cost-containment is to reduce institutionalization, keeping 
people at home. The high socio-economic impact has made the reduction of 50% 
of the prevalence of pressure ulcers one of the goals of Healthy People 2010 [9] 
[10].  

Prevention measures are considered the most effective way to deal with this 
problem.  

Preventing such ulcers is an indicator of the quality of care and the patient’s 
safety; the first step to be taken in this area is to make an adequate risk assess-
ment [1] [2] [3].  
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Despite the large availability of scales to estimate the risk of pressure ulcers, 
very little is tailored for home care. There are at least 40 different assessment 
scales in the literature. The most common and well-known risk assessment tools 
in the literature are Norton scale, Gosnell scale, Knoll scale, Waterlow scale, 
Jones & Millman scale, Braden scale, Lowthian scale, Medley scale and Walsall 
scale [11].  

The Braden Scale and the Norton Scale are widely used. The Norton dates back 
to the late 1950s [12] and is mainly aimed at institutionalized elderly people [13]. 
The Braden Scale is more recent and is considered the best one for validity and 
reliability because it focuses on empirical risk factors. In fact, it allows one to 
evaluate, through six variables, the factors involved in the formation of pressure 
ulcers [14]. The Braden scale was designed to detect precocious subjects suffer-
ing from pressure ulcers, in order to plan preventive interventions [14]. 

However, the validity and reliability of both scales have been tested for in in-
stitutional settings. Information about scale validity and reliability in noninstitu-
tional settings, for example, at home, is not enough. Therefore, there is no evi-
dence of a much better instrument designed specifically for home care.  

No precise data are available on the Italian population of home-based subjects 
with a risk of skin ulceration; Data referring to the prevalence of pressure inju-
ries in the hospital environment are very variable and should not be compared 
due to the different contextual variables in relation to the clinical setting, and do 
not constitute a statistical reference usable for this study.  

Therefore, given the importance of the phenomenon, it becomes necessary to 
design pressure ulceration risk assessment tools that address specific aspects of 
home care.  

Among the numerous risk assessment scales in the literature, Braden is the 
most widely used method to predict the risk of pressure ulcers risk in Italy, but it 
has only been performed in the clinical setting and not for home care [15].  

Although the Braden scale is the most valid one, it does not have 100% sensi-
tivity and specificity, so it is necessary to improve this instrument, adapting it to 
home nursing care.  

Sensitivity and specificity represent the two reference epidemiological meas-
ures for assessing the validity of a risk assessment scale [14]. 

High sensitivity and high specificity are not the only key features to identify 
the most valuable tools. In fact, a risk assessment tool can only be valid if it has 
good predictive values, if it is easy to use, if it has precise definitions of terms, 
and if it is applicable in different contexts [14].  

For these reasons, a new scale called the “LPD scale” (Figure 1) has been de-
vised. It represents a pressure ulcer risk nursing assessment scale for home health- 
care; it has been developed by the Laboratory EBNursing Studies of Padua Uni-
versity, involving members of a professional scientific association for wound 
care (AISLEC), for data collection.  

It could be useful for nursing staff or caregivers to assess pressure sores of  
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Figure 1. Receiver operating characteristics (ROC) curve. 
 
subjects who are cared for at home.  

The LPD scale has been used to carry out a pilot study in 40 patients. The re-
sults have been compared with those of the Braden scale, resubmitted and dis-
cussed in an interdisciplinary one-day full immersion focus group, resulting in 
few rephrased descriptions and further general simplifications. Furthermore, the 
validity and reliability of the “LPD” scale has been tested in some Italian regions 
with a sample of 488 subjects, assisted in their homes. An excerpt of such a test-
ing scale has been presented at the World Union of Wound Healing Societies 
(WUWHS) [16].  

The “LPD” scale focuses on a few more factors, which have never been in-
cluded in the most used scales. For example:  

1) Attitude of the caregiver towards subjects assisted at home.  
2) Hygiene of the subject’s house.  
On the LPD scale these two factors are thought to play some role in the co-

causality of the skin ulcer.  

2. Methods  

The study adopts a multicenter and cross-sectional approach with a nonproba-
bility sample. As a cross-sectional study, referral nurses from each participating 
center observed and measured patients enrolled in their center during the same 
period in the same standardized manner. 

The study was conducted in the home environment of subjects cared for by 
home care nursing services. The target population consisted of patients at risk of 
pressure ulceration cared for at home by four recruitment centers located each 
in one region: Veneto (north-eastern Italy), Friuli (northern Italy) Marche (cen-
tral Italy), and Puglia (southern Italy). The recruitment lasted from June 2018 to 
September 2020. Data collection was carried out by expert home care referral 
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nurses, members of the AISLeC (Nursing Association for the treatment of skin 
diseases), who voluntarily collaborated. 

Sample inclusion and exclusion criteria: The inclusion criteria for the study 
were: a) Age ≥ 18 b) Any sex c) Presence of chronic diseases d) Partially or total 
functional dependence. The exclusion criteria: Age < 18 b) acute or terminal 
health situation c) community housing or sheltered residence with services pro-
vided by the municipality. 

2.1. Recruitment  

Recruiting was conducted through the identification of “Collaborating Centers” 
conducted by the AISLeC Association. In each of these centers, a reference nurse 
organized the local data collection, and other home care expert nurses partici-
pated as data collectors. They gave availability for taking on the commitment, 
with no remuneration, and with a work experience of at least two years.  

2.2. Model Development and Variables of LPD Scale  

In February 2009, a panel of clinicians and researchers with expertise in the 
practice and research of pressure ulcers from different institutional settings, ga-
thered in Bologna for a two-day, full immersion consensus committee, liberally 
supported by COLOPLAST©. Panel members systematically reviewed articles 
and pertinent literature identifying a set of 14 discriminant variables for the spe-
cific assessment of the risk of pressure ulcers at home.  

After that, a weighted model was elaborated, in order to estimate the level of 
risk.  

Through a process of discussion and consensus, a first draft of a measurement 
tool was developed. The final draft was submitted to the panel members to reach 
the final consensus.  

In 2010, the initial LPD scale, simplified and reduced to 12 variables, was 
tested for the first time in 40 patients cared for at home in different Italian re-
gions.  

In 2017, AISLeC and the Laboratory of Studies and EBNursing, considering 
the lack of a specific measurement tool to estimate the risk of pressure ulcers at 
home, jointly decided to resume the LPD scale and carry out a validation study.  

The discriminant variables were grouped into the following sections:  
1) Demography: Gender, age and the presence of ulcer.  
2) Health status: Pathologies, therapy, nutrition, mental condition, person’s 

behaviour, and skin trophism in the area at risk.  
3) Functionality: Level of motricity, and incontinence.  
4) Context: Hygiene in the environment, and the behavior of the caregiver.  

2.3. Data Collection Methods  

Data were collected from June 2018 and September 2020.  
Data collection was carried out through field observation to detect empirical 
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data. The only tool available for Home Care Expert nurses was an interview; it 
consisted of a dialogue between nurses and patients and/or caregivers. The ques-
tions were posed following a trace, and the received answers were coded based 
on the variables to be measured on the two scales. In fact, the LPD scale was 
compiled by the Home Care Expert nurses along with the traditional Braden 
scale already in use, to compare the estimate provided by the two instruments.  

Data collectors used “paper and pencil” to observe subjects and fill in both 
LPD and Braden scales.  

The filled-up forms were sent to a project coordinator, and scannered in order 
to digitalize all data in RedCap, open access digital platform.  

Lastly, the digitalized data were inputted into the project data file for statistical 
analysis.  

Protection of the rights of correct information and free and conscientious 
consent to the participation has been implemented through two ways:  

1) Home care expert nurses identified the person who met the recruitment 
criteria. The first home-made visit was prepared for the observation of the skin.  

2) If Home Care Expert nurses were able to use a computer, the data were di-
rectly inserted into the Redcap platform; otherwise, they completed the paper 
form at home and then transferred it into an electronic grid.  

Each RedCap electronic grid and paper form, including both LPD and Braden 
scale, was compiled with a unique code, which provided some information, such 
as the name of the recruiting center, the referent nurse, and the progressive num-
ber of the case observed in the recruitment center.  

2.4. Data Analysis  

Statistical analysis adopts descriptive tests for variables distribution with central-
ity and dispersion indices, in consideration of the description of the main as-
pects of the sample. To analyze the validity and predictive capacity of the scale, 
the Se, Sp, PPV, area under the ROC curve, and OR has been calculated through 
the association between each variable of the LPD scale variable and the presence 
or absence of ulcer in the recruited subjects, with the CI set at 95%.  

The use of these analyses has allowed us to assess the internal and external va-
lidity of the LPD scale, consistent with the defined goals.  

Subjects were classified according to classes of risk, both for LPD and Braden 
scale. While the Braden scale measures the risk from 6 to 23 points, and catego-
rises results into four levels of risk, the LPD scale measures 0 to 11.6 points, and 
three levels of risk. To compare the levels of risk on the Braden scale, the num-
ber has been reduced to three, combining the two low-risk levels in just a single 
one.  

To understand whether the variables on the LPD scale could be associated or 
not with the presence of ulcer, the sample has been divided into two subgroups: 
subjects with ulcer and those without ulcer. Moreover, to reduce the sample va-
riability, only two out of four response modes have been taken into considera-
tion for each variable; that is the extreme ones, aggregating the intermediates.  

https://doi.org/10.4236/ojn.2023.135018


R. Zanotti et al. 
 

 

DOI: 10.4236/ojn.2023.135018 273 Open Journal of Nursing 
 

This analysis of these parameters allows us to determine the capacity of the 
LPD scale to assess pressure ulcers of patients cared for in their own homes by 
Home Care Expert nurses.  

2.5. Ethical Consideration  

The study was approved by institutional authorities with consensus number 
42277/DS. Healthcare managers have indicated the contact persons authorized 
to collect the data. Subjects who were already patients followed by the service 
and who freely joined the study were recruited. An informative interview was 
carried out with each one and the signature of an informed consent form was 
obtained. Every precaution has been taken to guarantee the confidentiality of the 
data and the anonymity of the subjects. 

3. Results  

The recruited sample is made up of 679 subjects, treated at home by Home Care 
Expert nurses, and came from various Italian healthcare districts and from four 
Italian regions. The main characteristics of the sample are shown in Table 1. 

The sample is composed of 250 (36.8%) males and 429 (63.2) females. Fur-
thermore, 283 (41.7%) of the patients have at least one lesion, while 396 (58.3%) 
have none. The total of the recruited subjects falls within the following age 
groups: 71 (10.5%) are under 65, 79 (11.6%) are between 65 and 75, 202 (29.7%) 
are individuals between the ages of 76 and 85, the remaining 327 (48.2%) are 
over 85 years old.  

From the point of view of health, 7 (1%) subjects have no pathology, 117 (17.2%) 
are affected by a single pathology, 471 (69.4%) from multiple ones, and 84 
(12.4%) individuals have evolving pathologies.  

However, in terms of therapy, 9 (1.3%) subjects do not take any drugs, 69 
(10.2%) do take only one, 520 (76.6%) use associated therapies, and 81 (11.9%) 
take risk-associated therapy, such as drugs that altered skin metabolism.  

The functional aspect of the subjects is represented by motricity and inconti-
nence. 57 (8.4%) subjects are independent, 176 (25.9%) are able to change post-
ure, 259 (38.1%) are able to move only the arts, while 187 (27.5%) are motion-
less. Furthermore, 94 (13.8%) subjects do not have incontinence, 96 (14.1%) oc-
casionally have episodes of incontinence, 137 (20.2%) do have urinary or fecal 
incontinence, 352 (51.8%) subjects have both.  

From the nutrition point of view, the weight of 433 (63.8%) subjects is in-
cluded in the ideal weight, 92 (13.5%) subjects are obese, 145 (21.4%) are un-
derweight and 9 (1.3%) are very obese.  

Moreover, 294 (43.3%) individuals are conscious, 264 (38.9%) are confused, 
103 (15.2%) are in a stupor, and 18 (2.7%) are in deep unconsciousness.  

Subjects who have been active and involved are 257 (37.8%), 193 (28.4%) have 
not been very cooperative, 23 (3.4%) have had a refusal attitude, and 206 (30.3%) 
have not been interactive at all.  
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Table 1. Demography and health status of the sample. 

Variables Classes of risk 
Sample 

n = 679 % 

Ulcer 
Present 283 41.7 

Absent 396 58.3 

Total  679 100 

Gender 
Male 250 36.8 

Female 429 63.2 

Total  679 100 

Age 

<65 71 10.5 

65 - 75 79 11.6 

76 - 85 202 29.7 

>85 327 48.2 

Total  679 100 

Comorbidities 

None 7 1.0 

Single 117 17.2 

Multiple 471 69.4 

In discomfort 84 12.4 

Total  679 100 

Therapy 

None 9 1.3 

Single 69 10.2 

Multiple 520 76.6 

Risk correlated 81 11.9 

Total  679 100 

Motricity 

Independent 57 8.4 

Changed posture 176 25.9 

Only arts 259 38.1 

Motionless 187 27.5 

Total  679 100 

Incontinence 

Absent 94 13.8 

Occasional 96 14.1 

Urinary or fecal 137 20.2 

Mixed 352 51.8 

Total  679 100 

Nutrition 

Standard 433 63.8 

Obese 92 13.5 

Underweight 145 21.4 

Very obese 9 1.3 

Total  679 100 
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Continued 

Mental status 

Conscious 294 43.3 

Confused 264 38.9 

In a stupor 103 15.2 

Comatose 18 2.7 

Total  679 100 

Behavior 

Cooperative 257 37.8 

Not much cooperative 193 28.4 

Refusal 23 3.4 

Passive 206 30.3 

Total  679 100 

Skin trophism 

Eutrophic 198 29.2 

Dry cute 192 28.3 

Kidneutical (scar) 83 12.2 

Wet cute 206 30.3 

Total  679 100 

Hygiene in the  
environment 

Appropriate 580 85.4 

Poor 66 9.7 

Lacking 22 3.2 

Very defective 11 1.6 

Total  679 100 

Caregiver’s behavior 

Adequate 577 85.0 

Not adequate 66 9.7 

Inadequate 14 2.1 

Absent 22 3.2 

Total  679 100 

 
Taking into account the skin trophism in the area at risk, 198 (29.2%) subjects 

have a normal skin in all its aspects, the skin of 192 (28.3%) individuals appears 
dehydrated and desquamated, 83 (12.2%) have scar tissue, and 206 (30.3%) have 
a constant wet skin, due to contact with urine, feces, and exudate.  

Concerning the two environmental variables that refer to the home environ-
ment, the results show that 580 (85.4%) were clean and tidy and the lack of hy-
giene was only reported for 22 (3.2%) times.  

The quality of the assistance received by the subject is represented by the be-
havior of the caregiver, from the point of view of mobilization, nutrition, hy-
giene and care of the person, and administration of the drugs.  

Such behaviour is appropriate in 577 (85%) cases, is not much appropriate 66 
(9.7%) times, is inappropriate in 14 (2.1%) cases, and 22 (3.2%) times the sub-
ject’s care completely lacks.  
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Table 2. Analysis of odds ratio for LPD scale. 

  
With 
ulcer 

Without 
ulcer 

Total 
OR 

(95% CI) 

Age <65 145 182 327 
1.5 

(2.55-0.88) 

 >85 24 47 71  

 Total 169 229 398  

Comorbidities None 44 40 84 
0.4 

(2.17 - 0.07) 

 In discomfort 5 2 7  

 Total 49 42 91  

Therapy None 27 54 81 0.4 

 Risk correlated 5 4 9 (1.61 - 0.10) 

 Total 32 58 90  

Motricity Independent 95 92 187 2.8 

 Motionless 15 42 57 (5.37 - 1.46) 

 Total 110 134 244  

Incontinence Absent 164 188 352 1.4 

 Mixed 36 58 94 (2.22 - 0.88) 

 Total 200 246 446  

Nutrition Standard 5 4 9 2 

 Very obese 163 270 433 (7.53 - 1.88) 

 Total 168 274 442  

Mental status Conscious 9 9 18 2.1 

 Comatose 92 202 294 (5.45 - 0.81) 

 Total 101 211 312  

Behaviour Cooperative 114 92 206 2.7 

 Passive 80 177 257 (3.93 - 1.85) 

 Total 194 269 463  

Skin trophism Eutrophic 120 86 206 4.1 

 Wet cute 50 148 198 (6.23 - 2.70) 

 Total 170 234 404  

Hygiene in the 
environment 

Appropriate 9 2 11 6.7 

 Very defective 233 347 580 (31.25 - 1.44) 

 Total 242 349 591  

Caregiver’s  
behaviour 

Adequate 9 13 22 1 

 Absent 223 354 577 (2.37 - 0.42) 

 Total 232 367 599  
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Table 2 shows the sample divided into two subgroups, those with lesion and 
those without, in relation to the variables of LPD, and its relative odds ratio 
(OR) with a 95% CI. 

In order to evaluate the validity of the LPD scale, in direct comparison with 
the Braden scale, the distribution of the classes of risk of both instruments has 
been analyzed. This distribution is shown in Table 3. 

Regarding LPD, 188 (27%) subjects are part of the low-risk class, 180 (26%) of 
the medium, and 315 (47%) of the high class. On the Braden scale, 159 (23%) 
individuals are considered low-risk, 57 (8%) at medium, and 467 (69%) at high- 
risk.  

Subsequently, a comparison between the three classes of risk of both scales has 
been conducted. The comparisons are shown in Table 4. 

Results about categorization by risk in Table 4. show that 115 (17%) subjects 
are considered at low risk, 25 (3.7%) at medium risk, and 296 (43.6%) individu-
als seem to be at high risk according to LPD and Braden scale.  

Figure 1 shows the probability of obtaining a real positive result in the class of 
subjects at risk of pressure ulcer (Se), and the probability of obtaining a false 
positive result in the class of non-risk subjects (1 - Sp). This relationship is repre- 
sented by the conjunction of the points.  

The parameter worths estimating is represented by the area under the curve, 
which is 0.88. 

 
Table 3. Distribution of classes of risk by the two instruments. 

Scale distribution Range Frequency (n = 679) 

LPD 

Low (0 - 3.1) 185 (27.3%) 

Medium (3.2 - 4.2) 180 (26.5%) 

High (>4.2) 314 (46.2%) 

Total  679 (100%) 

Braden 

Low (>16) 156 (23%) 

Medium (=16) 57 (8%) 

High (<16) 466 (69%) 

Total  679 (100%) 

 
Table 4. Cross-comparison between Braden and LPD’s three classes of risk. 

LPD Scale 
Braden 

Total (n = 679) 
Low Medium High 

Low 115 (17%) 22 (3.2%) 48 (7%) 185 (27.2%) 

Medium 33 (4.9%) 25 (3.7%) 122 (18%) 180 (26.5%) 

High 8 (1.2) 10 (1.5%) 296 (43.6%) 314 (46.3%) 

Total 156 (23%) 57 (8.4%) 466 (68.6%) 679 (100%) 
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4. Discussion 

The recruited sample is mainly characterized by women (63.2%); at the time of 
data collection, more than 50% of the subjects did not present any ulcer.  

The most representative age of the sample is older than 85 years (48.2%); only 
this value equals the sum of the other age classes. The characteristics of the sam-
ple are similar to those of Bergquist [14], who reported a sample consisting of 
1.711 non-hospitalized subjects, aged over 60 years old, who did not have pres-
sure ulcers at the beginning.  

In a study conducted by Park-Lee [17], it emerges that in 2004 the 11% of U.S. 
nursing home residents had pressure ulcers. Subjects who were more likely to 
have pressure ulcers were men, with an age of 64 years. Furthermore, a moderate 
percentage of subjects (69%) was affected by multiple pathologies, with the con-
sequence of taking numerous drugs (76.6%).  

Regarding the level of motricity, only 8.4% of the subjects were able to move 
independently, the remaining 91.6% reported a partial or total functional de-
pendency. In a study conducted by Lindgren [18], immobility has resulted that it 
represents an important risk factor for the development of pressure ulcer among 
adult patients.  

The same results also emerged in a study conducted in the 1990 by Allman 
[19]. In fact, risk factors associated with pressure ulcer were activity or mobility 
limitation, incontinence, abnormalities in nutritional status, and altered con-
sciousness. Furthermore, more than half of the subjects (51%) have urinary and 
fecal incontinence; this represents one of the main risk factors for developing 
pressure ulcers [16] [17].  

According to Smelzer [20], the nutritional aspect, seen as nutritional deficien-
cies or metabolic diseases such as diabetes mellitus, is also responsible for the 
appearance of such ulcers too; in this case, 64% of subjects respect the standard 
weight.  

From a study conducted by Brandeis [21] it emerged that factors associated 
with the formation of pressure ulcers at home were ambulation difficulty, fecal 
incontinence, diabetes mellitus, and difficulty feeding yourself.  

Regarding mental status, 43% of the subjects appeared conscious and 38% 
collaborated. The cognitive aspect is very important and needs to be evaluated 
before taking a therapeutic plan [6] [15]. 

According to some prevalence studies, the area that is most at risk of injury is 
the sacrum area, but lesions can also occur in altered areas, such as the heel, hip, 
ischium, shoulder, spinous process, ankle, toe, head, or face [10] [14].  

Closely related to incontinence, it is the appearance of the skin in the exposed 
area; in most cases (30.3%) it is humid due to frequent contact with urine, stool 
and exudate.  

Regarding the environmental status, almost all subjects (85.4%) lived in a 
healthy and tidy environment, within which the presence of a caregiver provided 
adequate patient care.  

OR analysis shows the correlation between each LPD scale variable and the 
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presence or absence of pressure injury in the sample.  
The statistically significant variables, related to the risk of pressure ulcer, with 

a 95% CI are:  
1) Motricity level 
2) Nutrition  
3) Attitude of the Subject  
4) Skin trophism  
5) Environmental Hygiene  
It can be seen that the variables considered to be associated with the risk of 

pressure ulcer in the OR analysis are not statistically important; but other va-
riables, which were not considered associated with the risk, are significant [22] 
[23] [24]. 

Furthermore, it is strange that incontinence is not considered significant, sta-
tistically speaking, as it is closely related to the skin trophism of the area at risk 
of ulceration. However, the results obtained confirm what was shown in the stu-
dies of Lindgren, Allman, and Brandeis [18] [19] [21]. 

Concerning the distribution of risk classes, 185 subjects (27.3%) fall within the 
low range of the LPD scale; but only 156 (23%) are considered in the same risk 
severity as Braden, which means that 29 subjects are not considered at low risk 
on both instruments. The average risk class points to a more significant differ-
ence, as 180 of them (26.5%) are considered medium risk by the LPD scale and 
only 57 (8%) are considered equally by Braden.  

The number of high-risk subjects is different on the two scales: LPD considers 
314 (46.2%), while Braden 466 (69%).  

Comparing the risk classes on the two scales, it can be observed that subjects 
who fall into the same risk categories on both scales are 436 (64.21%): 115 (17%) 
subjects are considered low risk for both LPD and Braden, only 25 (3.7%) sub-
jects are included in the same medium risk class, and 296 (43.6%) subjects are 
considered high risk for pressure ulcer. As regards the validation of the LPD 
scale, the classification model would be optimal if it maximized both sensitivity 
and specificity at the same time [25] [26].  

However, this is not possible: increasing the value of the specificity decreases 
the false positive values, but increasing the false negative ones means a decrease 
in sensitivity. In this relation there is a trade-off between the two scales [27] [28].  

The AUC corresponds to 0.88 with a 95% CI; considering the classification of 
the discriminating capacity of a test, proposed by Swets [28], the test itself can be 
defined as moderately accurate.  

To maximize the sensitivity and specificity values, the optimal cut-off corres-
ponds to 3.8 (rather than 3.2 as indicated by the LPD scale).  

In fact, the definition of the new cut-off allows us to obtain a sensitivity of 
77.25%, a specificity of 84.04%, and a positive predictive value of 91.37%. 

5. Limitations 

Sampling has adopted a non-probabilistic model, but with a significant size in 
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comparison to the target population; therefore, it may be that with a larger sam-
ple result will not necessarily be different.  

As regards the variables of the LPD scale, the intermediate values are to be 
checked carefully as they are more interpretable by the observer, while on the 
extreme values agreement is easier between observers. It would be appropriate to 
carry out a further study with double-blind observation. 

6. Conclusions 

Pressure ulcers are a very common condition, especially in elderly people, with 
chronic diseases and reduced self-sufficiency. They are considered negative prog-
nostic elements involved in increasing morbidity and mortality. Prevention and 
proper risk assessment play a key role in nursing, regardless of the setting in 
which the subject is cared for. The most appropriate method to carry out pre-
ventive interventions is the use of specific tools, useful to assess the level of risk. 
Among the tools that are used traditionally in hospitalized subjects, the most 
common is the Braden scale.  

The LPD scale represents an innovative tool designed to assess the risk of 
pressure ulcer in home-cared subjects. The subjects involved are evaluated in the 
environmental context in which they live; considering the presence and attitude 
of the caregiver, and the hygiene of the setting, these variables have not been 
considered by other scales so far.  

The validation of the LPD scale has shown a good capacity to identify subjects 
at risk of pressure ulcer, with a better discriminatory power versus the Braden 
scale.  

Future research should investigate the relative weight of environmental va-
riables in relation to the health status and characteristics of skin injury. The use 
of double-blind observers is recommended to better test the reliability of the in-
strument and of the observation methods. 

Declaration of Interest 

The authors decline any competing interests. 

References 
[1] Black, J., Baharestani, M., Cuddigan, J., et al. (2007) National Pressure Ulcer Advi-

sory Panel’s Updated Pressure Ulcer Staging System. Advances in Skin & Wound 
Care, 20, 269-274. https://doi.org/10.1097/01.ASW.0000269314.23015.e9 

[2] Bernabei, R., Manes-Gravina, E. and Mammarella, E. (2011) Epidemiologia delle 
piaghe da decubito. The Journal of Gerontology and Geriatrics, 59, 237-243.  

[3] Ayello, E.A. and Braden, B. (2002) How and Why to Do Pressure Ulcer Risk As-
sessment. Advances in Skin & Wound Care, 15, 125-131.  
https://doi.org/10.1097/00129334-200205000-00008 

[4] Bauer, K., Rock, K., Nazzal, M., et al. (2016) Pressure Ulcers in the United States 
Inpatient Population from 2008 to 2012: Results of a Retrospective Nationwide 
Study. Ostomy Wound Management, 62, 30-38. 

[5] Registered Nurses Association of Otranto. (2002) Risk Assessment & Prevention of 

https://doi.org/10.4236/ojn.2023.135018
https://doi.org/10.1097/01.ASW.0000269314.23015.e9
https://doi.org/10.1097/00129334-200205000-00008


R. Zanotti et al. 
 

 

DOI: 10.4236/ojn.2023.135018 281 Open Journal of Nursing 
 

Pressure Ulcers. RNAO.  

[6] AHRQ (2012) Pressure Ulcer Risk Assessment and Prevention: A Comparative Ef-
fectiveness Review. AHRQ.  

[7] Olivo, S., Canova, C., Peghetti, A., Rossi, M. and Zanotti, R. (2020) Prevalence of 
Pressure Ulcers in Hospitalised Patients: A Cross-Sectional Study. Journal of Wound 
Care, 29, 20-28. https://doi.org/10.12968/jowc.2020.29.Sup3.S20 

[8] Eberlein-Gonska, M., Petzold, T., Helass, G., et al. (2013) The Incidence and De-
terminants of Decubitus Ulcers in Hospital Care: An Analysis of Routine Quality 
Management Data at a University Hospital. Deutsches Ärzteblatt International, 110, 
550-556. https://doi.org/10.3238/arztebl.2013.0550 

[9] Jiang, Q., Li, X., Qu, X., et al. (2014) The Incidence, Risk Factors and Characteristics 
of Pressure Ulcers in Hospitalized Patients in China. International Journal of Clini-
cal and Experimental Pathology, 7, 2587-2594. 

[10] Russo, C.A., Steiner, C. and Spector, W. () Hospitalizations Related to Pressure 
Ulcers Among Adults 18 Years and Olders 2006. In: Healthcare Cost and Utilization 
Project (HCUP), Statistical Brief 64, Agency for Healthcare Research and Quality, 
Rockville. 

[11] Pancorbo-Hidalgo, P.L., Garcia-Fernandez, F.P., Lopez-Mdina, I.M. and Alvarez- 
Nieto, C. (2006) Risk Assessment Scales for Pressure Ulcer Prevention: A Systematic 
Review. Journal of Advanced Nursing, 54, 94-110.  
https://doi.org/10.1111/j.1365-2648.2006.03794.x 

[12] Kring, D.L. (2007) Reliability and Validity of the Braden Scale for Predicting Pres-
sure Ulcer Risk. Journal of Wound, Ostomy & Continence Nursing, 34, 399-406.  
https://doi.org/10.1097/01.WON.0000281656.86320.74 

[13] Betes, J. and Barbara, M. (2001) Quality Indicators for Prevention and Management 
of Pressure Ulcers in Vulnerable Elders. Annals of Internal Medicine, 135, 744-751.  
https://doi.org/10.7326/0003-4819-135-8_Part_2-200110161-00014 

[14] Bergquist, S. and Frantz, R. (1999) Pressure Ulcers in Community-Based Older Adults 
Receiving Home Health Care. Prevalence, Incidence and Associated Risk Factors. 
Advanced in Wound Care, 12, 339-351 

[15] Magnan, M.A. and Maklebust, J. (2009) Braden Scale Risk Assessment and Pressure 
Ulcer Prevention Planning: What’s the Connection? Journal of Wound, Ostomy 
and Continence Nursing, 36, 622-634.  
https://doi.org/10.1097/WON.0b013e3181bd812c 

[16] World Union of Wound Healing Societies (WUWHS) (2016) Florence Congress. 
Position Document. Advances in Wound Care: The Triangle of Wound Assessment 
Wounds International.  

[17] Park-Lee, E. and Caffrey, C. (2009) Pressure Ulcers among Nursing Home Residents: 
United States, 2004. NCHS Data Brief, No. 14, 1-8. 

[18] Lindgren, M., Unosson, M. and Fredrikson, M. (2004) Immobility—A Major Risk 
Factor for Development of Pressure Ulcers among Adult Hospitalized Patients: A 
Prospective Study. Scandinavian Journal of Caring Sciences, 18, 57-64.  
https://doi.org/10.1046/j.0283-9318.2003.00250.x 

[19] Allman, R.M. (1997) Pressure Ulcer Prevalence, Incidence, Risk Factors and Impact. 
Clinic in Geriatric Medicine, 13, 21-436.  
https://doi.org/10.1016/S0749-0690(18)30152-6 

[20] Smelzer, S.C., Bare, G.B., Hinkle, J.L. and Nebuloni, G. (2011) Principi e pratiche 
riabilitative. In: Hinkle, J.L. and Cheever, K.H., Eds., Brunner & Suddarth. Infer-
mieristica Medico-Chirurgica, 4th Edtion, Ambrosiana, Milano.  

https://doi.org/10.4236/ojn.2023.135018
https://doi.org/10.12968/jowc.2020.29.Sup3.S20
https://doi.org/10.3238/arztebl.2013.0550
https://doi.org/10.1111/j.1365-2648.2006.03794.x
https://doi.org/10.1097/01.WON.0000281656.86320.74
https://doi.org/10.7326/0003-4819-135-8_Part_2-200110161-00014
https://doi.org/10.1097/WON.0b013e3181bd812c
https://doi.org/10.1046/j.0283-9318.2003.00250.x
https://doi.org/10.1016/S0749-0690(18)30152-6


R. Zanotti et al. 
 

 

DOI: 10.4236/ojn.2023.135018 282 Open Journal of Nursing 
 

[21] Brandeis, G.H., Ooi, W.L., Hossain, M., et al. (1994) A Longitudinal Study of Risk 
Factors Associated with the Formation of Pressure Ulcers in Nursing Homes. Jour-
nal of the American Geriatric Society, 42, 388-393.  
https://doi.org/10.1111/j.1532-5415.1994.tb07486.x 

[22] Defloor, T. and Grypdonck, M.F. (2005) Pressure Ulcers: Validation of Two Risk 
Assessment Scales. Journal of Clinical Nursing, 14, 373-382.  
https://doi.org/10.1111/j.1365-2702.2004.01058.x 

[23] Borghardt, A.T., Prado, T.N., Araujo, T.M., et al. (2015) Evaluation of the Pressure 
Ulcers Risk Scales with Critically Ill Patients: A Prospective Cohort Study. Revista 
Latino-Americana de Enfermagem, 23, 28-35.  
https://doi.org/10.1590/0104-1169.0144.2521 

[24] Anthony, D., Parboteeah, S., Saleh, M. and Papanikolaou, P. (2008) Norton, Water-
low and Braden Scores: A Review of the Literature and a Comparison between the 
Scores and Clinical Judgement. Journal of Clinical Nursing, 17, 646-653.  
https://doi.org/10.1111/j.1365-2702.2007.02029.x 

[25] Ash, D. (2002) An Exploration of the Occurence of Pressure Ulcers in a British 
Spinal Injuries Unit. Journal of Clinical Nursing, 11, 470-478.  
https://doi.org/10.1046/j.1365-2702.2002.00603.x 

[26] Eriksson, E., Hietanen, H. and Asko-Sljavaara, S. (2000) Prevalence and Characte-
ristics of Pressure Ulcers. A One-Day Patient Population in a Finnish City. Clinical 
Nurse Specialist, 14, 119-125. https://doi.org/10.1097/00002800-200005000-00006 

[27] Perkins, N.J. and Schisterman, E.F. (2006) The Inconsistency of “Optimal” Cut-
points Obtained Using Two Criteria Based on the Receiver Operating Characteristic 
Curve. American Journal of Epidemiology, 163, 670-675.  
https://doi.org/10.1093/aje/kwj063 

[28] Swets, J.A. (1979) ROC Analysis Applied to the Evaluation of Medical Imaging 
Techniques. Investigative Radiology, 14, 109-121.  
https://doi.org/10.1097/00004424-197903000-00002 

 
 

https://doi.org/10.4236/ojn.2023.135018
https://doi.org/10.1111/j.1532-5415.1994.tb07486.x
https://doi.org/10.1111/j.1365-2702.2004.01058.x
https://doi.org/10.1590/0104-1169.0144.2521
https://doi.org/10.1111/j.1365-2702.2007.02029.x
https://doi.org/10.1046/j.1365-2702.2002.00603.x
https://doi.org/10.1097/00002800-200005000-00006
https://doi.org/10.1093/aje/kwj063
https://doi.org/10.1097/00004424-197903000-00002

	Validation of LPD Scale for the Assessment of Pressure Ulcer at Home
	Abstract
	Keywords
	1. Introduction
	2. Methods 
	2.1. Recruitment 
	2.2. Model Development and Variables of LPD Scale 
	2.3. Data Collection Methods 
	2.4. Data Analysis 
	2.5. Ethical Consideration 

	3. Results 
	4. Discussion
	5. Limitations
	6. Conclusions
	Declaration of Interest
	References

