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Abstract 

Background/Objectives: Pressure injuries and falls are frequent hospital adverse events. Identifying 

high-risk periods during hospitalization is essential for guiding effective prevention. In this study, 

we aimed to estimate the time from hospital admission to the occurrence of pressure injuries and/or 

falls and analyze its relationship with the nursing assessment at admission. Methods: A longitudinal 

observational study was conducted with a systematic sample of 314 adult patients admitted between 

January and May 2024. Survival analysis was performed to describe the temporal distribution of 

adverse events and compare their occurrence across nursing assessment variables using the log-rank 

test. Poisson Generalized Linear Models were applied to explore associated factors. Results: Fifteen 

pressure injuries and four falls were recorded. Overall, 63% of these adverse events occurred within 

the first five days of hospitalization. Patients with lower functional capacity (log-rank p<0.001) and 

high-pressure injury risk (log-rank p<0.001) according to the VALENF Instrument were more likely 

to acquire new pressure injuries. Similarly, fall risk scores (log-rank p=0.037) obtained with the same 

instrument were associated with falls. Patients classified as high risk for pressure injuries showed a 

nine-fold higher likelihood of developing new injuries (Wald χ2, p < 0.001), while urgent admission 

further increased this risk more than six-fold (Wald χ2, p = 0.015). Conclusions: This exploratory 

study highlights the value of early nursing assessment using the VALENF Instrument in identifying 

high-risk patients and planning timely, individualized preventive care during hospitalization. 

Keywords: nursing; accidental falls; pressure ulcer; nursing assessment; hospitalization;  

survival analysis  
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1. Introduction 

Patient safety is a cornerstone of hospital care quality, given the range of risks that can 

compromise it [1]. Safety issues in inpatient units are multifactorial and encompass various adverse 

events, such as medication errors, healthcare-associated infections, pressure injuries, and falls [2], 

with the latter two being the most common in hospital settings [3]. These problems extend beyond 

the physical discomfort, harm, and potential long-term consequences they may cause to the affected 

patients. 

On the one hand, pressure injuries are associated with an increased risk of healthcare-associated 

infections, prolonged hospital stays, pain, and disability [4]. These injuries have significant morbidity 

and mortality [5], accounting for approximately 60,000 deaths each year in the United States alone 

[6]. This represents a considerable additional cost for hospitals, which could be mitigated by 

implementing appropriate preventive care [7]. On the other hand, patient falls during hospitalization 

can have serious physical and psychological consequences. One in four falls results in injury, which 

is severe in approximately 10% of cases [8]. Beyond physical harm, a fall can lead to fear, distress, 

depression, and reduced physical activity in patients [9], thereby increasing healthcare costs and 

contributing to deteriorating functional capacity [10]. Moreover, low levels of functional capacity are 

associated with falls and with an increased risk of other adverse events, such as pressure injuries [11]. 

An appropriate nursing assessment enables the early identification of patients at higher risk of 

developing falls or pressure injuries and the implementation of preventive measures that promote 

patient safety [12]. To this end, validated assessment tools and clinical practice guidelines or protocols 

are usually available in healthcare institutions [13,14]. However, beyond identifying patients at risk, 

it is also essential to recognize the moment when these adverse events actually occur [15,16]. The 

literature consistently describes risk factors associated with these events, depending on a patient’s 

clinical condition [17], pharmacological treatment [18], and functional capacity [19,20]. Nevertheless, 

most available studies are based on retrospective analyses or cross-sectional designs, which limit the 

understanding of the dynamics and temporal component of falls or pressure injuries.  

In this context, the VALENF Instrument is an innovative tool that facilitates nursing assessment. 

This meta-instrument, composed of seven items, integrates the assessment of functional capacity, the 

risk of developing pressure injuries, and the risk of falls in a more agile, simple, and parsimonious 

way than the original instruments from which it derives, namely, the Barthel Index, the Braden Scale, 

and the Downton Scale, respectively [21,22]. Its ability to comprehensively assess multiple risks 

makes it possible to explore whether its outcomes can categorize patients throughout the 

hospitalization process. Applying time-to-event analysis to its initial assessment may provide a 

suitable framework for identifying critical periods of patient vulnerability related to each risk. 

Identifying these periods, along with detecting patients at risk, can help nurses implement and 

prioritize preventive measures. Therefore, the objective of this study was to estimate the time from 

hospital admission to the occurrence of pressure injuries and/or falls and to analyze its relationship 

with the nursing assessment at admission. 

2. Materials and Methods 

2.1. Design and Setting 

An observational, longitudinal, and prospective study was conducted. The STROBE guidelines 

for reporting observational studies were followed [26]. This study was carried out at Hospital 

Universitario de La Plana in Vila-real (Spain), the reference center for the Health Department of La 

Plana. The hospital has 258 beds and provides coverage for an approximate population of 190,000 

inhabitants. Each year, the institution records around 11,000 admissions, 9,000 surgical interventions, 

65,000 emergency visits, and 200,000 outpatient consultations. 
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2.2. Participants and Sample 

The study population consisted of patients admitted to the adult medical–surgical 

hospitalization units (Traumatology, Surgery/Gynecology, Cardiology/Gastroenterology, 

Neurology/Pulmonology, General Surgery, Internal Medicine). Special services (such as intensive 

care, emergency, operating room, and post-anesthesia care), home hospitalization, and maternal–

child and obstetric–gynecological hospitalization units were excluded.  

All patients aged 18 years or older, with an expected hospital stay of more than 48 hours and a 

nursing assessment completed within the first 24 hours after admission, were included in this study. 

Inclusion required the patient’s explicit consent, formalized by signing an informed consent form. 

The exclusion criteria were (i) patients admitted for care related to palliative processes and (ii) 

patients transferred from other units or hospitals, as it was not possible to obtain their assessments 

within the first 24 hours after admission. 

Regarding the sample size, this study was derived from a secondary objective and was part of a 

larger project primarily designed to determine the diagnostic accuracy of the VALENF Instrument 

[23]. Therefore, the same cohort of patients as in the diagnostic test study was used. The sample size 

was estimated at 280 participants using the Epidat program (version 4.0), based on a comparison of 

paired proportions. Specifically, pressure injuries were considered the main outcome, and the 

prevalence of 8.7%, as reported in Spanish hospitals by Pancorbo-Hidalgo et al. [24], was used as a 

reference. An expected sensitivity and specificity of 90% for the VALENF Instrument, a 95% 

confidence level, 80% power, and a 10% replacement rate were assumed, resulting in an estimated 

sample size of 280 participants. Recruitment was carried out using systematic sampling, including all 

patients admitted every five calendar days to the participating hospitalization units.  

2.3. Variables 

The nursing assessment results obtained using the VALENF Instrument were collected [21,22]. 

This meta-tool, including seven items, integrates the assessment of functional capacity, the risk of 

pressure injuries, and the risk of falls and has demonstrated adequate structural validity, internal 

consistency, and inter-observer reliability [22]. In addition, sociodemographic variables (age and sex) 

were collected, as well as variables related to the care process, such as type of process (medical or 

surgical), type of admission (emergency or scheduled), hospitalization unit (Traumatology, 

Surgery/Gynecology, Cardiology/Gastroenterology, Neurology/Pulmonology, General Surgery, 

Internal Medicine), and main diagnoses according to the International Classification of Diseases, 10th 

Revision (ICD-10-CM, 2024) [25]. Based on these diagnoses, the Charlson Comorbidity Index was 

calculated [26,27]. 

Regarding the events of interest, the presence of a pressure injury at admission (yes/no) was 

recorded, as well as whether the admission was due to a fall (yes/no). Similarly, information was 

collected on the implementation of preventive measures for falls and pressure injuries 

(yes/no/unconfirmed). For the outcome variables, if a pressure injury or a fall was identified during 

follow-up, the exact date of the event was recorded, allowing us to calculate the number of days from 

hospital admission to the occurrence of the first clinical event. 

2.4. Data Collection 

Data collection was carried out between January and May 2024. Members of the research team 

and clinical nurses from the different units that agreed to participate in this study took part. Before 

data collection, training sessions were conducted with the professionals involved to ensure the 

consistency and validity of the information collected. These sessions focused on the data collection 

form and the software used to enter information into the electronic data capture system (Research 

Electronic Data Capture—REDCap) [28]. In addition, a 15-day pilot period was established to 

validate the data collection procedure and identify potential issues. 
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Participants were recruited periodically, every five calendar days, including only patients 

admitted within the previous 24 hours. Subsequently, the patients were reassessed every five days 

until hospital discharge, at which point the final data collection was performed. 

Sociodemographic and care-related variables were recorded only at baseline, whereas nursing 

assessments using the VALENF Instrument, along with variables related to the occurrence of 

pressure injuries and falls and the implementation of preventive measures, were collected at baseline, 

during periodic reassessments, and at the final evaluation upon discharge. 

2.5. Data Analysis Procedures 

A descriptive analysis of the study sample was performed according to the nature of each 

variable. Categorical variables were summarized using absolute and relative frequencies, whereas 

continuous variables were described using the mean and standard deviation. Following this initial 

analysis, the cumulative incidence and incidence rate of pressure injuries and falls were estimated 

globally and by unit, according to sociodemographic variables, care-related variables, and functional 

capacity. To categorize age and functional capacity, a cluster analysis was conducted to group the 

sample into homogeneous subgroups. First, an exploratory analysis was performed using the 

hierarchical (Ward’s) method to identify the most appropriate number of clusters, followed by the k-

means method to define the boundaries of each group. For the incidence rate, the duration (in days) 

of each care process was considered as the time at risk for developing any of the adverse events under 

study. 

Secondly, a survival analysis was performed using the nonparametric Kaplan–Meier method. 

This analysis was used to explore the temporal evolution of pressure injuries and falls throughout 

the hospitalization period. Subsequently, survival curves for each event were compared according to 

the categorical variables included in this study using the log-rank test. Finally, to assess the 

association between functional capacity, the risk of pressure injury, and the risk of falls with the 

incidence of adverse events during hospitalization, Generalized Linear Models (GLMs) with a 

Poisson distribution and a logarithmic link function were fitted. 

The dependent variables were the number of pressure injuries and the number of falls observed 

during hospitalization. The logarithm of the observation time (in days) was included as an offset term 

to adjust the estimates for exposure time. Given the limited number of events (15 pressure injuries 

and 4 falls), all models were considered exploratory in nature, that is, aimed at assessing the effect of 

predictive factors on the occurrence of the events of interest rather than at individual prediction. 

Potential covariates were selected using bivariate analyses (p < 0.20) and theoretical relevance 

[29]. Covariates that met these criteria were subsequently evaluated using the change-in-estimate 

criterion, considering any variable whose inclusion modified the coefficient of the main predictor by 

≥ 10% as a confounding variable (on the logarithmic scale) [29]. These cut-off points are commonly 

used in exploratory multivariate analyses, as they help reduce residual confounding and improve 

model interpretability [30].  

For each model, a Type III test of effects was calculated to assess the partial contribution of each 

covariate after adjusting for the others, using the Likelihood Ratio Chi-square test. In addition, B 

coefficients, incidence rate ratios (IRRs), and their corresponding 95% confidence intervals were 

estimated, disaggregated by the category of each variable, taking the lowest-risk category as the 

reference. This approach allowed for identifying the magnitude and direction of the effect of each 

covariate level on the incidence rate of the events, within an exploratory framework adjusted for 

exposure time. The scale parameter was estimated from the data using the deviance-based method 

to account for potential overdispersion in the count of adverse events. This approach provides more 

robust standard errors without affecting the direction or magnitude of incidence rate ratios.  

Statistical analyses were performed using SPSS software, version 29.0.1.0 (IBM, Armonk, NY, 

USA), with a significance level set at p < 0.05. 
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2.6. Ethical Considerations 

This study was designed in accordance with Organic Law 3/2018 of December 5, on Personal 

Data Protection and Guarantee of Digital Rights (Government of Spain, 2018), and with Regulation 

(EU) 2016/679 of the European Parliament and of the Council of April 27, 2016, on the protection of 

natural persons (European Parliament and Council of the European Union, 2016). 

This study was authorized by the hospital management and approved by the Research Ethics 

Committee of Hospital Universitario de La Plana (code VALENF. 20/06/2023). All the participants 

received detailed information about the objectives and procedures of this study, as well as their rights 

to access, rectification, and withdrawal, without any impact on their clinical care. Then, the 

participants were given an informed consent form to sign before their inclusion in this study. 

3. Results 

3.1. Descriptive Analysis of the Sample 

A total of 365 participants were initially recruited. However, six of them (1.7%) were excluded 

because they lacked the cognitive capacity to sign the informed consent form and did not have a legal 

representative who could do so on their behalf. In addition, two participants (0.5%) were excluded 

because they were in a terminal condition. Moreover, 41 participants (11.2%) were excluded because 

they remained hospitalized for less than 48 hours, and another 2 (0.5%) were excluded because they 

voluntarily decided to withdraw from the study. Consequently, the final sample consisted of 314 

participants (86%). The mean length of stay was 7 days (SD = 5.6; median, 6 days). The minimum stay 

was 3 days, and the maximum was 39 days. 

Table 1 presents a descriptive analysis of the sample according to sociodemographic and clinical 

variables, as well as their relationship with the occurrence of pressure injuries and/or falls during 

hospitalization. The sample consisted of 51% men (n = 160). A total of 49.7% (n = 156) of the 

participants were aged between 75 and 98 years. Surgical processes predominated (83.4%; n = 262), 

as did emergency admissions (93.6%; n = 294). The hospitalization units that contributed the most 

participants to the sample were the Traumatology unit (24.2%; n = 76) and the 

Neurology/Pulmonology unit (23.6%; n = 74). Nearly half of the participants (47.8%; n = 150) were 

independent or mildly dependent at admission, whereas 69.7% (n = 219) presented a high level of 

comorbidity according to the Charlson Comorbidity Index. 

Table 1. Sociodemographic and clinical characteristics of the sample and their relationship with pressure injuries 

and/or falls observed during hospitalization (n=314). 

 

 Global Pressure injuries Falls 

 %(n)1 CI (n)2 ID3 CI (n)2 ID3 

 100 (314) 4.8 (15) 7 1.3 (4) 2 

Sex      

Male 51 (160) 3.1 (5) 5 1.9 (3) 3 

Female 49 (154) 6.5 (10) 4 0.6 (1) 1 

Age      

19-51 years 13.4 (42) 0 (0) 0 0 (0) 0 

52-74 years 36.9 (116) 4.3 (5) 6 1.7 (2) 2 

75-98 years 49.7 (156) 6.4 (10) 10 1.3 (2) 2 

Process type      

Medical 83.4 (262) 4.2 (11) 6 1.1 (3) 2 

Surgical 16.6 (52) 7.7 (4) 12 1.9 (1) 3 

Admission type      

Scheduled 6.4 (20) 10 (2) 17 0 (0) 0 

Emergency 93.6 (294) 4.4 (13) 6 1.3 (4) 2 
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Regarding pressure injuries, three patients were admitted with an active lesion, one of whom 

developed a new injury during hospitalization. In total, 15 pressure injuries (4.8%) were recorded 

throughout the hospital stay. The injuries occurred mainly in women (n = 10) and in the age group 

between 75 and 98 years (n = 10). Incidence was also higher among patients who underwent medical 

processes (n = 11) and those admitted as emergencies (n = 13). By unit, the highest numbers were 

observed in Neurology/Pulmonology (n = 5) and Traumatology (n = 4). Preventive measures to avoid 

pressure injuries were implemented in 32.5% (n = 102) of the patients upon hospital admission. 

Despite this, nine of these patients developed a pressure injury during their stay. Regarding incidence 

density, expressed as the number of events per 1,000 person-days, the highest rate was observed 

among patients with severe dependence at admission (19 cases per 1,000 person-days). 

Regarding falls, four events (1.3%) were recorded during hospitalization, all in patients admitted 

as emergencies. Most falls took place among men (1.9%; n = 3). The incidence of falls was higher in 

medical processes (1.1%; n = 3). By unit, falls occurred mainly in the Surgery/Gynecology unit (5.8%; 

n = 3). Regarding preventive measures, 79% (n = 248) of the patients received interventions aimed at 

preventing falls. The incidence density of falls was concentrated in surgical units, particularly in the 

Surgery/Gynecology unit (8 cases per 1,000 person-days). 

3.2. Bivariate Analysis of Time-to-event outcomes (Pressure Injuries and Falls) 

Figure 1 shows the survival curves corresponding to the occurrence of pressure injuries (graphs 

A–E) and falls (graphs F–J) from hospital admission, according to the patients’ initial assessments. 

The ordinate axis represents the cumulative probability of the event (pressure injury or fall) not 

occurring, whereas the abscissa axis represents the number of days from hospital admission until the 

Hospitalization unit      

Traumatology 24.2 (76) 5.3 (4) 8 0 (0) 0 

Surgery/Gynecology 16.6 (52) 5.8 (3) 8 5.8 (3) 8 

Cardio/Gastroenterology 9.9 (31) 0 (0) 0 0 (0) 0 

Neuro/Pulmonology 23.6 (74) 6.8 (5) 9 0 (0) 0 

General surgery 17.5 (55) 3.6 (2) 6 1.8 (1) 3 

Internal medicine 8.3 (26) 3.8 (1) 5 0 (0) 0 

Barthel index categories at admission     

Slight (80-100) 47.8 (150) 0.7 (1) 1 (0) 0 

Moderate (35-75) 26.4 (83) 3.6 (3) 5 2.4 (2) 3 

Severe (0-30) 25,8 (81) 13.6 (11) 19 2.5 (2) 3 

Charlson Index      

Absence (0-1) 21.7 (68) 2.9 (2) 4 0 (0) 0 

Low (2) 8.6 (27) 3.7 (1) 6 0 (0) 0 

High (≥3) 69.7 (219) 5.5 (12) 8 1.8 (4) 2 

Pressure injury on admission     

 1.0 (3) 33.3 (1) 91 0 (0) 0 

Admission motivated by fall     

 0.3 (1) 0 (0) 0 0 (0) 0 

Preventive measures for pressure injuries   

Applied 32.5 (102) 8.82 (9) 13   

Not Applied 54.5 (171) 3.51 (6) 5   

Unconfirmed 13.1 (41) 0 (0) 0   

Preventive measures for falls   

Applied 79 (248)   1.61 (4) 2 

Not Applied 19.1 (60)   0 (0) 0 

Unconfirmed 1.9 (6)   0 (0) 0 
1Percentage by column (sample); 2percentage cumulative incidence (sample); 3incidence density 

per 1000 person-days 
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event occurred or until discharge. Each drop in the curve reflects the occurrence of an event (pressure 

injury or fall) in proportion to the number of patients at risk at that time. As shown, pressure injuries 

occurred on days 2, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 9, 9, 9, and 32 (Figure 1A), while falls occurred on days 4, 

9, 11, and 17 after admission (Figure 1F). Therefore, 63.16% of all the adverse events (n = 12) occurred 

within the first five days of hospitalization. Patients discharged without a pressure injury (95.2%, n = 

299) or a fall (98.7%, n = 310) are represented as censored cases, marked by perpendicular lines along 

the curve trajectory. Additional analyses for age, sex, type of admission, type of process, 

hospitalization unit, and comorbidity (Charlson Comorbidity Index) showed no statistically 

significant associations (p > 0.05) with the development of either pressure injuries or falls. 

Table 2 presents the descriptive data corresponding to the curves shown in Figure 1. Specifically, 

regarding pressure injuries, a significant association was observed between functional capacity at 

admission and the occurrence of pressure injuries (p < 0.001). In particular, 86.7% (n = 13) of the 

identified pressure injuries occurred in patients with severe dependence, with a median onset around 

the fourth day of hospitalization (Figure 1B). Among the pressure injuries that developed during 

hospitalization, the VALENF Instrument identified 66.7% (n = 10) of the patients as being at high risk 

of developing a pressure injury, whereas 20% (n = 3) were classified as not at risk (Figure 1C, p < 

0.001). Moreover, 73% (n = 11) of the injuries occurred in patients who had no pressure injuries at 

admission, whereas among those who already had one at admission, 16% (n = 4) developed a new 

lesion during hospitalization (Figure 1D, p = 0.001). Regarding preventive measures, 40% (n = 6) of 

the pressure injuries occurred in patients for whom no preventive interventions were implemented 

from admission, and these appeared during the first week of hospitalization. Nevertheless, among 

the patients who received preventive measures from the first assessment, 8.8% (n = 9) developed a 

pressure injury (Figure 1E, p = 0.039). 
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Figure 1. Kaplan–Meier survival curves for time-to-event outcomes (pressure injuries and falls) according to the 

results of the nursing assessment. 

Similarly, as shown in Figure 1B, even patients with moderate dependence developed pressure 

injuries during prolonged hospitalizations, particularly after the 30th day of admission. Likewise, 

Figure 1C shows that some patients developed pressure injuries despite not presenting an apparent 

risk at admission, underscoring the importance of continuous reassessment. 

Only four fall events were identified during follow-up (Figure 1F). Of these, three occurred in 

patients with severe dependence at admission (Figure 1G, p = 0.390) and in those classified as being 
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at high risk of falls according to the VALENF Instrument assessment (Figure 1H, p = 0.037). In both 

cases, the median time to fall was eleven days. None of the events occurred in patients admitted due 

to a previous fall (Figure 1I, p = 0.643), and all falls (n = 4) occurred in patients for whom fall-

prevention measures were implemented from hospital admission (Figure 1J, p = 0.743). 

Table 2. Comparative survival analysis of time-to-event outcomes (pressure injuries and falls) according to 

the results of the nursing assessment using the Kaplan–Meier method and log-rank test. 

Pressure injuries 

Events Censored  

n1 %2 
media

n3 

range 

(IQR)4 
n1 %2 p5 

VALENF Instrument—Functional capacity    <0.001 

Severe dependence 13 0.7 4 7(5) 101 99.3  

Moderate dependence 1 1.6 32 -(-) 61 98.4  

Low dependence 1 0.7 4 -(-) 137 99.3  

VALENF Instrument—Pressure injury risk    <0.001 

High risk 10 15.6 3.5 7(2) 54 84.4  

Moderate risk 2 3.4 6 6(-) 56 96.6  

No risk 3 1.6 9 28(-) 189 98.4  

Presence of pressure injury on admission    0.001 

Yes 4 16 2.5 2(2) 21 84  

No 11 3.8 4 30(6) 278 96.2  

Preventive measures for pressure injuries    0.039 

Yes 9 8.8 4 7(7) 93 91.2  

No  6 3.5 3.5 30(9) 165 96.5  

Unconfirmed - - - - 41 100  

Falls 

Events Censored  

n1 %2 
media

n3 

range 

(IQR)4 
n1 %2 p5 

VALENF Instrument—Functional capacity    0.390 

Severe dependence 3 2.6 11 8(-) 111 97.4  

Moderate dependence 1 1.6 4 -(-) 61 98.4  

Low dependence - - - -(-) 138 100  

VALENF Instrument—Fall risk     0.037 

High risk 3 4.6 11 8(-) 62 95.4  

Moderate risk 1 1 4 -(-) 100 99  

No risk - - - -(-) 148 100  

Admission due to a fall       0.643 

Yes - - - - 25 100  

No 4 1.4 10 13(10) 285 98.6  

Preventive measures for falls      0.743 

Yes 4 1.6 10 13(10) 244 98.4  

No  - - - -(-) 60 100  

Unconfirmed - - - -(-) 6 100  

1Absolute frequencies; 2relative frequencies; 3estimate of the day on which the events take place 

(median); 4Min-Max Range (interquartile range); 5log-rank (Mantel–Cox) 
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3.3. Multivariate Analysis of Event Incidence Rates (Pressure Injuries and Falls) 

Poisson Generalized Linear Models (GLM) were fitted to estimate the incidence rate of new 

pressure injuries and in-hospital falls. The following tables (Tables 3 and 4) present the results of 

these models, including the Type III Likelihood Ratio Chi-square tests, which were used to assess the 

overall contribution of each predictor or covariate to the model, and the parameter estimates (B 

coefficients), which quantify the effect of each category relative to the reference group. The incidence 

rate ratio (IRR = Exp(B)) expresses the multiplicative change in the expected event rate associated 

with each category, where values greater than 1 indicate an increased incidence rate and values below 

1 indicate a decreased incidence rate. Confidence intervals (95% CIs) were computed for each IRR to 

assess the precision and statistical significance of the estimates. The intercept represents the estimated 

baseline incidence rate for the reference categories of all predictors, serving as the model’s reference 

level for comparison.  

For pressure injuries (Table 3), four generalized linear Poisson models were fitted. Two models 

used functional capacity as the main predictor (a base model and a model adjusted for pressure ulcer 

on admission), and two models used pressure injury risk as the main predictor (a base model and a 

model adjusted for type of admission). To ensure model convergence and interpretability, both 

predictors were dichotomized. In both cases, the most stable estimations were obtained by including 

one main predictor adjusted for one covariate, rather than using the base models. 

As a preliminary step, a base Poisson model including only the main predictor was fitted 

without covariates. In this base model, patients with severe functional dependence showed a 

markedly higher incidence rate of new pressure injuries compared with those with no or mild 

dependence (IRR = 10.38; 95% CI: 2.40–44.98; p = 0.002). When pressure injury on admission was 

added as a covariate, the association between severe functional dependence and incident pressure 

injury remained statistically significant, although the effect size was attenuated by 13.48% relative to 

the base model, suggesting that this covariate may act as a potential confounder. The adjusted 

specification yielded a lower AIC and a higher omnibus χ2, indicating a comparatively better fit. 

Considering these results, the adjusted model was retained as the preferred specification. Thus, 

patients with severe functional dependence had almost a ninefold higher incidence of developing a 

new pressure injury during hospitalization (Table 3). 

Table 3 also presents a second pair of models in which high pressure injury risk (yes/no) was 

used as the main predictor. A base Poisson model including only this predictor was first fitted 

without covariates. In this unadjusted model, patients classified as being at high risk had a 7.44 times 

higher incidence rate of new pressure injuries than those at moderate or lower risk (IRR = 7.44; 95% 

CI: 2.54–21.81; p = 0.001). When the type of admission (urgent vs. scheduled) was introduced as a 

covariate, the association remained significant and the IRR for high risk increased to 9.83 (95% CI: 

2.95–32.80; p < 0.001), representing a 32.1% change relative to the base model. In the adjusted model, 

urgent admission was itself significantly associated with pressure injury incidence (IRR = 6.37; 95% 

CI: 1.44–28.25; p = 0.015). Including this covariate improved the overall model fit (AIC decreased from 

123.47 to 121.85; omnibus χ2 increased from 10.76 to 13.46), and the adjusted specification was 

therefore retained as the preferred model (Table 3). Thus, patients classified as being at high risk of 

pressure injury had almost a tenfold higher incidence of developing a new lesion during 

hospitalization, and urgent admission was independently associated with a sixfold higher incidence. 

Table 3. Generalized Linear Models (Poisson regression) for pressure injury incidence according to functional capacity and pressure 

injury risk (VALENF Instrument). 

  (LRT χ2; df; p)1 B2 (Wald χ2; df; p)3 IRR (95% CI)4 

Predictor variable: functional capacity (VALENF Instrument) 

Functional  

Capacity  

(base model) 

Intercept (2777.94; 1; <0.001) -6.49 (87.79; 1; <0.001) 0.002 (0.000 - 0.006) 
Severe dependence (10.47; 2; 0.005) 2.34 (9.79; 1; 0.002) 10.38 (2.4 - 44.98) 

Moderate or low dependence  0   

Scale parameter  1.319   

Model summary AIC = 122.77; Omnibus Chi-square = 11.36 (df = 1, p < 0.001). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 October 2025 doi:10.20944/preprints202510.2276.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.2276.v1
http://creativecommons.org/licenses/by/4.0/


 11 of 17 

 

Functional  

Capacity adjusted 

for covariate: 

pressure injury on 

admission 

Intercept (3121.23; 1; 0.001) -4.350 (11.55; 1; 0.001) 0.01 (0.001 - 0.159) 

Severe dependence (9.59; 1; 0.002) 2.195 (8.63; 1; 0.003) 8.98 (2.08 - 38.86) 

Moderate or low dependence  0  1 

Pressure injury on admission (2.27; 1; 0.132) -1.108 (3.44; 1; 0.064) 0.33 (0.102 - 1.066) 

Scale parameter  1.286   

Model summary AIC = 121.85; Omnibus Chi-square = 13.92 (df = 2, p < 0.001). 

  (LRT χ2; df; p)1 B2 (Wald χ2; df; p)3 IRR (95% CI)4 

Predictor variable: risk of pressure injury (VALENF Instrument) 

Pressure injury 

risk  

(base model) 

Intercept (2509.43; 1; <0.001) -5.825 (176.28; 1; <0.001) 0.003 (0.001 - 0.007) 
High risk of pressure injury (10.76; 1; <0.001) 2.007 (13.39; 1; <0.001) 7.44 (2.54 - 21.81) 

Moderate or risk of pressure injury  0   
Scale parameter  1.33   

Model summary AIC = 123.466; Omnibus Chi-square = 10.76 (df = 1, p = 0.001) 

Pressure injury 

risk adjusted for 

covariate:  

Admission type 

Intercept (2490.4; 1; <0.001) -7.989 (46.68; 1; <0.001) 0.000 (0.000034-0.003) 
High risk of pressure injury (12.5; 1; <0.001) 2.285 (13.82; 1; <0.001) 9.83 (2.95-32.80) 

Moderate or risk of pressure injury  0  1 
Urgent admission (2.69; 1; 0.101) 1.851 (5.93; 1; 0.015) 6.37 (1.44-28.25) 

Scale parameter  1.330   

Model summary AIC = 121.85; Omnibus Chi-square = 13.46 (df = 2, p = 0.001). 

1(Likelihood Ratio Chi-square test; degrees of freedom; p-value); 2B coefficient; 3(Wald Chi-square test; degrees of freedom; p-value); 
4incidence rate ratio (95% confidence interval) 

Finally, Table 4 presents the Generalized Linear Model (GLM) with a Poisson distribution and a 

log link function fitted to estimate the association between fall risk at admission and the incidence of 

in-hospital falls. The predictor was entered as a three-level categorical factor (low [reference], 

moderate, and high risk). Given the very small number of events (n = 4), no covariates were included. 

The model showed an acceptable overall fit (Omnibus χ2(2) = 8.699; p = 0.013). Compared with 

patients classified as low-risk, those categorized as moderate- and high-fall-risk presented lower 

observed incidence rates of falls (IRR = 0.817; 95% CI: 0.678–0.983; p = 0.032 and IRR = 0.808; 95% CI: 

0.650–1.004; p = 0.055, respectively). All recorded falls occurred in patients who already had fall-

prevention interventions implemented at admission, suggesting that the observed IRRs may reflect 

preventive action already initiated rather than the underlying baseline risk. 

4. Discussion 

The results of this study contribute to understanding when and under what conditions pressure 

injuries and falls most frequently occur during hospitalization, as well as which factors are most 

closely associated with their occurrence. This knowledge may serve as a basis for refining the timing 

and intensity of preventive interventions. 

In this regard, the initial nursing assessment using the VALENF Instrument showed the most 

consistent association with the occurrence of pressure injuries and falls during hospitalization. 

Functional capacity, risk of pressure injuries, and risk of falls, as assessed through the VALENF 

 
Table 4. Generalized Linear Models (Poisson regression) for fall incidence according to fall risk (VALENF 

Instrument). 

 
(LRT χ2; df; p)1 B2 

(Wald χ2; df; 

p)3 
IRR (95% CI)4 

Predictor variable: fall risk (VALENF 

Instrument) 
    

Intercept (2161.95; 1; 
<0.001) 

-
1.185 

(385.7; 1; 
<0.001) 0.31 (0.27-0.34) 

High fall risk (8.7; 2; 0.013) -
0.213 (3.69; 1; 0.055) 0.808 (0.65-1.00) 

Moderate fall risk  -
0.203 (4.58; 1; 0.032) 0.817 (0.68-0.98) 

Low fall risk  0  1 
 Scale parameter  0.761   

   Model summary Omnibus Chi-square = 8.699 (df = 2, p = 0.013). 

1(Likelihood Ratio Chi-square test; degrees of freedom; p-value); 2B coefficient; 3(Wald Chi-square test; degrees 

of freedom; p-value); 4incidence rate ratio (95% confidence interval) 
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Instrument, showed a significant relationship with the incidence of adverse events, supporting its 

usefulness as a nursing assessment tool in clinical practice. 

It was also observed that most adverse events were concentrated within the first five days after 

hospital admission, consistent with previous research [19]. This pattern does not seem to be explained 

solely by the length of stay, which averages around 6.5 days in acute care hospitals in Spain 

(maximum: 10.53; minimum: 4.33) [31], but rather suggests the existence of an initial period of 

particular clinical vulnerability. This finding reinforces the importance of appropriate nursing 

assessments at the beginning of hospitalization to distinguish between different patient risk profiles 

[17,19], thereby facilitating the implementation of preventive strategies from the time of admission 

in patients identified as being at high risk [32,33]. 

In this context, the close relationship observed between clinical deterioration and the occurrence of 

adverse events is consistent with the literature on hospitalization-associated disability (HAD), which 

indicates that functional decline may begin at very early stages of the hospital stay, even within the 

first 24 hours [34,35], reinforcing the need for preventive interventions from the onset of care. 

However, it is noteworthy that all patients who experienced a fall, and the vast majority of those who 

developed pressure injuries, were already receiving preventive measures aimed at avoiding these 

adverse events. While this finding suggests an appropriate identification of risk in these patients, it 

also raises questions about the suitability and effectiveness of the safety measures implemented 

[36,37]. This lack of effectiveness underscores the need for large-scale trials with a robust 

methodological design to determine the efficacy of the preventive interventions currently in use 

[8,38]. 

Among the factors associated with the occurrence of pressure injuries, functional capacity stands 

out as a key determinant: the lower the functional capacity, the higher the likelihood of developing 

pressure injuries, in agreement with previous research [19]. This finding aligns with the fact that 

reduced mobility increases the duration of sustained pressure on vulnerable body areas, limits the 

ability to respond to physical discomfort, and decreases the effectiveness of certain preventive 

interventions [39,40]. Moreover, functional dependence reflects a general state of greater clinical 

deterioration and frailty, consolidating a profile of high vulnerability to pressure injuries [41]. 

The presence of pre-existing pressure injuries at admission was also significantly associated with 

the development of new lesions during hospitalization, suggesting that pre-existing injuries may 

serve as a marker of skin fragility and persistent vulnerability [42,43]. These patients, therefore, 

require more thorough and individualized care to prevent further deterioration [43]. However, when 

this variable was included in the multivariate model, the association lost statistical significance, 

probably due to the small number of patients in this condition within the sample. It would therefore 

be advisable to consider this variable in future studies with a larger sample size, given its potential 

relevance. 

It is also worth noting that the literature highlights not only the level of deterioration at a given 

point in time but also the rate at which it occurs. Some studies suggest that a rapid decline in 

functional status increases clinical vulnerability more markedly than a low but stable functional level 

over time [44,45]. The potential influence of this dynamic was reflected in two situations observed in 

the present study. First, the combination of emergency admission and a high risk of pressure injuries 

was associated with a markedly higher incidence rate of pressure injuries, in line with research 

indicating that acute processes can disrupt self-care, exacerbate frailty, and increase care demands 

during the first days of hospitalization [46–48]. This finding reinforces the importance of 

implementing preventive measures from the time of admission, considering that the functional 

decline observed upon hospital arrival likely began before hospitalization [49,50]. Second, one patient 

developed a pressure injury after approximately one month of hospitalization, despite being initially 

assessed as not at risk, with moderate dependence, no previous lesions, and no preventive measures 

implemented. This finding suggests that some patients assessed as low or no risk, and with prolonged 

hospital stays, may not receive the minimum preventive care required, leaving them exposed to 

unanticipated progressive deterioration that increases their medium-term vulnerability [43] or 
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possibly reflecting a relaxation in preventive vigilance by nursing staff. Consequently, this 

underscores the need for periodic reassessments of each patient’s condition to promptly identify 

clinical changes that may increase the risk of pressure injuries [51]. Nevertheless, establishing 

evidence-based reassessment intervals remains a knowledge gap in nursing practice. 

Regarding falls, no significant differences in incidence density were observed between older 

patients and those with lower functional capacity. This result may be explained by the common 

practice of keeping the most fragile or high-risk patients bedridden, which, while reducing the 

likelihood of falls [52], also limits mobility and may have adverse effects on their physical and 

emotional well-being [53]. 

Conversely, in patients with a moderate degree of dependence or in middle-aged groups (52–74 

years), the combination of a certain level of physical autonomy with an inadequate perception of risk 

may increase the likelihood of falls. In this context, several studies have reported that older adults 

tend to overestimate their mobility capacity [54,55], particularly men [56]. This may help explain the 

higher incidence of falls observed among male patients [57], in line with the results of the present 

study. Therefore, it would be advisable to consider incorporating risk perception into fall-prevention 

programs [58]. 

In addition to all the aforementioned consequences, the fact that most falls occur within the first 

five days of hospitalization [20] directly affects the length of stay [59] and highlights the importance 

of initiating preventive measures as soon as a patient is admitted to the hospital. To achieve this, it is 

essential to accurately identify those patients at higher risk of experiencing this adverse event.  

In relation to this aspect, the only study variable that showed a statistically significant 

association with the occurrence of falls was the fall risk assessment measured using the VALENF 

Instrument. It is important to note that no patients classified as having no risk or moderate risk 

experienced falls during their hospitalization. This finding supports the predictive capacity of the 

instrument and reinforces its usefulness in clinical practice, where the early identification of patients 

with greater vulnerability enables nurses to plan and prioritize more specific and effective preventive 

interventions [60]. Nevertheless, it also highlights the need for future studies to further explore other 

associated factors.  

Limitations 

This study has several limitations. First, the sample size was not determined for this specific 

objective, and the number of adverse events observed was low, which limits the precision of the 

estimates and prevents more complex multivariate analyses. Second, although the events were 

monitored prospectively and following a standardized procedure, their low incidence reduces the 

stability of the results. Nevertheless, the findings are consistent with the variability reported in the 

literature regarding the frequency of falls and pressure injuries [61]. Third, this study was conducted 

in a single hospital, which limits the generalizability of the findings to other settings with different 

patient profiles, preventive protocols, or organizational structures. Despite these limitations, the 

systematic follow-up of adverse events provides a solid foundation for the exploratory associations 

presented and underscores the need for studies with larger samples to confirm these preliminary 

results and advance the development of predictive models. 

5. Conclusions 

The exploratory findings of this study indicate that early nursing assessments may play a central 

role in preventing adverse events during hospitalization. The use of the VALENF Instrument within 

the first 24 hours of admission allowed the identification of patients at higher risk of pressure injuries 

and falls, and these assessments were consistently associated with the incidence of in-hospital events. 

The first five days of hospitalization emerged as a critical window of vulnerability, underscoring the 

need to conduct scheduled reassessments to detect changes in risk over time. These results support 

the potential clinical utility of the VALENF Instrument as an integrated tool for informing preventive 

decision-making and highlight the need for future studies with larger samples to evaluate the 
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effectiveness of current preventive interventions and test whether VALENF-guided strategies 

improve patient outcomes. 

Author Contributions: Conceptualization, V.M.G-C., D.L.-A., and M.J.V.-C; methodology, F.H.M., M.J.V.-C., 

and V.M.G.-C.; investigation, I.G.-R., V.O.-M., I.L.-R., and A.C.-G.; data curation, D.L.-A., I.L.R., V.O.-M., and 

M.J.V.-C.; formal analysis, D.L.-A. and M.J.V.-C.; validation, F.H.M., M.I.O-C., and V.M.G.-C.; visualization, 

D.L.-A., I.L.-R., and M.J.V.-C.; writing—original draft, D.L.-A., V.O.-M., and M.J.V.-C.; writing—review and 

editing, F.H.M.., M.I.O-C, A.C.-G., and V.M.G.-C.; project administration, D.L.-A., F.H.M., and V.M.G.-C.; 

funding acquisition, V.M.G.-C. and I.L.-R. 

Funding: This research was supported by Generalitat Valenciana [grant number CIGE/2022/159]. 

Institutional Review Board Statement: This study was conducted in accordance with the Declaration of 

Helsinki and approved by the Institutional Review Board of Hospital Universitario de La Plana (VALENF, 

20/06/2023). 

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study. 

Data Availability Statement: The database is available in an open repository. You can access the data through 

the following link: http://hdl.handle.net/10234/734860 (accessed on 9 June 2025). 

Public Involvement Statement: The public was not involved in any aspect of this research. 

Guidelines and Standards Statement: This manuscript was drafted against the STROBE guidelines for 

observational research. 

Use of Artificial Intelligence: AI-assisted tools were used to support the drafting and translation of the 

manuscript. All content was critically reviewed and approved by the authors, who are fully responsible for the 

final version. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. Shenoy, A. Patient Safety from the Perspective of Quality Management Frameworks: A Review. Patient Saf. 

Surg. 2021, 15, 12, doi:10.1186/s13037-021-00286-6. 

2. Kang, J.-H.; Kim, C.-W.; Lee, S.-Y. Nurse-Perceived Patient Adverse Events and Nursing Practice 

Environment. J. Prev. Med. Pub. Health 2014, 47, 273–280, doi:10.3961/jpmph.14.019. 

3. Zeleníková, R.; Jarošová, D.; Mynaříková, E.; Plevová, I.; Kachlová, M. Reporting the Adverse Events and 

Healthcare-Associated Infections in Relation to the Work Environment. Pielegniarstwo XXI Wieku Nurs. 21st 

Century 2023, 22, 241–245, doi:10.2478/pielxxiw-2023-0036. 

4. Li, Z.; Lin, F.; Thalib, L.; Chaboyer, W. Global Prevalence and Incidence of Pressure Injuries in Hospitalised 

Adult Patients: A Systematic Review and Meta-Analysis. Int. J. Nurs. Stud. 2020, 105, 103546, 

doi:10.1016/j.ijnurstu.2020.103546. 

5. Ferris, A.; Price, A.; Harding, K. Pressure Ulcers in Patients Receiving Palliative Care: A Systematic Review. 

Palliat. Med. 2019, 33, 770–782, doi:10.1177/0269216319846023. 

6. Tucker, A.L.; Zheng, S.; Gardner, J.W.; Bohn, R.E. When Do Workarounds Help or Hurt Patient Outcomes? 

The Moderating Role of Operational Failures. J. Oper. Manag. 2020, 66, 67–90, doi:10.1002/joom.1015. 

7. Padula, W.V. Effectiveness and Value of Prophylactic 5-Layer Foam Sacral Dressings to Prevent Hospital-

Acquired Pressure Injuries in Acute Care Hospitals: An Observational Cohort Study. J. Wound. Ostomy 

Continence Nurs. 2017, 44, 413–419, doi:10.1097/WON.0000000000000358. 

8. LeLaurin, J.H.; Shorr, R.I. Preventing Falls in Hospitalized Patients. Clin. Geriatr. Med. 2019, 35, 273–283, 

doi:10.1016/j.cger.2019.01.007. 

9. Miake-Lye, I.M.; Hempel, S.; Ganz, D.A.; Shekelle, P.G. Inpatient Fall Prevention Programs as a Patient 

Safety Strategy: A Systematic Review. Ann. Intern. Med. 2013, 158, 390, doi:10.7326/0003-4819-158-5-

201303051-00005. 

10. Su, F.-Y.; Fu, M.-L.; Zhao, Q.-H.; Huang, H.-H.; Luo, D.; Xiao, M.-Z. Analysis of Hospitalization Costs 

Related to Fall Injuries in Elderly Patients. World J. Clin. Cases 2021, 9, 1271–1283, 

doi:10.12998/wjcc.v9.i6.1271. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 October 2025 doi:10.20944/preprints202510.2276.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.2276.v1
http://creativecommons.org/licenses/by/4.0/


 15 of 17 

 

11. Kissane, H.; Knowles, J.; Tanzer, J.R.; Laplume, H.; Antosh, H.; Brady, D.; Cullman, J. Relationship Between 

Mobility and Falls in the Hospital Setting. J. Brown Hosp. Med. 2023, 2, doi:10.56305/001c.82146. 

12. Gasperini, B.; Pelusi, G.; Frascati, A.; Sarti, D.; Dolcini, F.; Espinosa, E.; Prospero, E. Predictors of Adverse 

Outcomes Using a Multidimensional Nursing Assessment in an Italian Community Hospital. PLOS ONE 

2021, 16, e0249630, doi:10.1371/journal.pone.0249630. 

13. Gillespie, B.M.; Latimer, S.; Walker, R.M.; McInnes, E.; Moore, Z.; Eskes, A.M.; Li, Z.; Schoonhoven, L.; 

Boorman, R.J.; Chaboyer, W. The Quality and Clinical Applicability of Recommendations in Pressure Injury 

Guidelines: A Systematic Review of Clinical Practice Guidelines. Int. J. Nurs. Stud. 2021, 115, 103857, 

doi:10.1016/j.ijnurstu.2020.103857. 

14. McKercher, J.P.; Peiris, C.L.; Hill, A.-M.; Peterson, S.; Thwaites, C.; Fowler-Davis, S.; Morris, M.E. Hospital 

Falls Clinical Practice Guidelines: A Global Analysis and Systematic Review. Age Ageing 2024, 53, 

doi:10.1093/ageing/afae149. 

15. Shui, A.M.; Kim, P.; Aribindi, V.; Huang, C.-Y.; Kim, M.-O.; Rangarajan, S.; Schorger, K.; Aldrich, J.M.; Lee, 

H. Dynamic Risk Prediction for Hospital-Acquired Pressure Injury in Adult Critical Care Patients. Crit. 

Care Explor. 2021, 3, e0580, doi:10.1097/CCE.0000000000000580. 

16. Khalil, A.; DeAngelo, B.; Paulson, A.; Suico, S. Temporal Patterns of Patient Falls in an Inpatient 

Rehabilitation Facility: A Retrospective Analysis. Am. J. Phys. Med. Rehabil. 2025, 104, 675–678, 

doi:10.1097/PHM.0000000000002745. 

17. Wang, I.; Walker, R.M.; Gillespie, B.M.; Scott, I.; Sugathapala, R.D.U.P.; Chaboyer, W. Risk Factors 

Predicting Hospital-Acquired Pressure Injury in Adult Patients: An Overview of Reviews. Int. J. Nurs. Stud. 

2024, 150, 104642, doi:10.1016/j.ijnurstu.2023.104642. 

18. Lee, M.-J.; Seo, B.-J.; Kim, M.-Y. Time-Varying Hazard of Patient Falls in Hospital: A Retrospective Case–

Control Study. Healthcare 2023, 11, 2194, doi:10.3390/healthcare11152194. 

19. Ven, S.; Steele, M.; Burston, A.; Fulbrook, P.; Lovegrove, J.; Miles, S.; Prince, S. Incidence and Characteristics 

of Hospital-Acquired Pressure Injuries in Acute Palliative Care Patients: A Four-Year Analysis. J. Clin. Nurs. 

2025, jocn.17829, doi:10.1111/jocn.17829. 

20. Li, S.; Surineni, K. Falls in Hospitalized Patients and Preventive Strategies: A Narrative Review. Am. J. 

Geriatr. Psychiatry Open Sci. Educ. Pract. 2025, 5, 1–9, doi:10.1016/j.osep.2024.10.004. 

21. Luna-Aleixos, D.; Llagostera-Reverter, I.; Castelló-Benavent, X.; Aquilué-Ballarín, M.; Mecho-Montoliu, G.; 

Cervera-Gasch, Á .; Valero-Chillerón, M.J.; Mena-Tudela, D.; Andreu-Pejó, L.; Martínez-Gonzálbez, R.; et 

al. Development and Validation of a Meta-Instrument for Nursing Assessment in Adult Hospitalization 

Units (VALENF Instrument) (Part I). Int. J. Environ. Res. Public Health 2022 Vol 19 Page 14622 2022, 19, 14622, 

doi:10.3390/IJERPH192214622. 

22. Luna-Aleixos, D.; Llagostera-Reverter, I.; Castelló-Benavent, X.; Aquilué-Ballarín, M.; Mecho-Montoliu, G.; 

Cervera-Gasch, Á .; Valero-Chillerón, M.J.; Mena-Tudela, D.; Andreu-Pejó, L.; Martínez-Gonzálbez, R.; et 

al. Development and Validation of a Meta-Instrument for the Assessment of Functional Capacity, the Risk 

of Falls and Pressure Injuries in Adult Hospitalization Units (VALENF Instrument) (Part II). Int. J. Environ. 

Res. Public. Health 2023, 20, 5003, doi:10.3390/ijerph20065003. 

23. González-Chordá, V.M.; Aleixos, D.L.; Reverter, I.L.; Cervera-Gash, À .; Machancoses, F.H.; Moreno-Casbas, 

M.T.; Arasil, P.F.; Chillerón, M.J.V. Diagnostic Accuracy Study of the VALENF Instrument in 

Hospitalization Units for Adults: A Study Protocol. BMC Nurs. 2023, 22, 401, doi:10.1186/s12912-023-01567-

4. 

24. Pancorbo-Hidalgo, P.; García-Fernández, F.; Pérez-López, C.; Agreda, J.J.S. Prevalence of Pressure Injuries 

and Other Dependence-Related Skin Lesions in Adult Patients Admitted to Spanish Hospitals: The Fifth 

National Study in 2017. Gerokomos 2019, 30, 76–86. 

25. CIE-10-ES: Clasificación Internacional de Enfermedades : 10 a Revisión; 5a edición: enero 2024.; Ministerio de 

Sanidad y Consumo: Madrid, 2024; ISBN 978-84-340-2953-8. 

26. Charlson, M.E.; Pompei, P.; Ales, K.L.; MacKenzie, C.R. A New Method of Classifying Prognostic 

Comorbidity in Longitudinal Studies: Development and Validation. J. Chronic Dis. 1987, 40, 373–383, 

doi:10.1016/0021-9681(87)90171-8. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 October 2025 doi:10.20944/preprints202510.2276.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.2276.v1
http://creativecommons.org/licenses/by/4.0/


 16 of 17 

 

27. Quan, H.; Sundararajan, V.; Halfon, P.; Fong, A.; Burnand, B.; Luthi, J.-C.; Saunders, L.D.; Beck, C.A.; 

Feasby, T.E.; Ghali, W.A. Coding Algorithms for Defining Comorbidities in ICD-9-CM and ICD-10 

Administrative Data: Med. Care 2005, 43, 1130–1139, doi:10.1097/01.mlr.0000182534.19832.83. 

28. Harris, P.A.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J.G. Research Electronic Data Capture 

(REDCap)—A Metadata-Driven Methodology and Workflow Process for Providing Translational Research 

Informatics Support. J. Biomed. Inform. 2009, 42, 377–381, doi:10.1016/j.jbi.2008.08.010. 

29. Mickey, R.M.; Greenland, S. The Impact of Confounder Selection Criteria on Effect Estimation. Am. J. 

Epidemiol. 1989, 129, 125–137, doi:10.1093/oxfordjournals.aje.a115101. 

30. Lee, P.H.; Burstyn, I. Identification of Confounder in Epidemiologic Data Contaminated by Measurement 

Error in Covariates. BMC Med. Res. Methodol. 2016, 16, 54, doi:10.1186/s12874-016-0159-6. 

31. INCLASNS:Key Indicators National Health System [Internet]. Madrid:Ministry of Health; 2025 [cited 2025 

Oct 20]. Available from: https://inclasns.sanidad.gob.es/main.html 

32. Sardo, P.M.G.; Teixeira, J.P.F.; Machado, A.M.S.F.; Oliveira, B.F.; Alves, I.M. A Systematic Review of 

Prevalence and Incidence of Pressure Ulcers/Injuries in Hospital Emergency Services. J. Tissue Viability 2023, 

32, 179–187, doi:10.1016/j.jtv.2023.02.001. 

33. Hasan, B.; Bechenati, D.; Bethel, H.M.; Cho, S.; Rajjoub, N.S.; Murad, S.T.; Kabbara Allababidi, A.; Rajjo, 

T.I.; Yousufuddin, M. A Systematic Review of Length of Stay Linked to Hospital-Acquired Falls, Pressure 

Ulcers, Central Line–Associated Bloodstream Infections, and Surgical Site Infections. Mayo Clin. Proc. Innov. 

Qual. Outcomes 2025, 9, 100607, doi:10.1016/j.mayocpiqo.2025.100607. 

34. Loyd, C.; Markland, A.D.; Zhang, Y.; Fowler, M.; Harper, S.; Wright, N.C.; Carter, C.S.; Buford, T.W.; Smith, 

C.H.; Kennedy, R.; et al. Prevalence of Hospital-Associated Disability in Older Adults: A Meta-Analysis. J. 

Am. Med. Dir. Assoc. 2020, 21, 455-461.e5, doi:10.1016/j.jamda.2019.09.015. 

35. Córcoles-Jiménez, M.P.; Ruiz-García, M.V.; Saiz-Vinuesa, M.D.; Muñoz-Mansilla, E.; Herreros-Sáez, L.; 

Fernández-Pallarés, P.; Calero-Yáñez, F.; Muñoz-Serrano, M.T. Deterioro funcional asociado a la 

hospitalización en pacientes mayores de 65 años. Enferm. Clínica 2016, 26, 121–128, 

doi:10.1016/j.enfcli.2015.09.010. 

36. McLennan, C.; Sherrington, C.; Tilden, W.; Jennings, M.; Richards, B.; Hill, A.-M.; Fairbrother, G.; Ling, F.; 

Naganathan, V.; Haynes, A. Considerations across Multiple Stakeholder Groups When Implementing Fall 

Prevention Programs in the Acute Hospital Setting: A Qualitative Study. Age Ageing 2024, 53, afae208, 

doi:10.1093/ageing/afae208. 

37. Wang, I.; Walker, R.; Gillespie, B. Pressure Injury Prevention in the Perioperative Setting: An Integrative 

Review. J. Perioper. Nurs. 2018, 31, doi:10.26550/2209-1092.1049. 

38. Sim, J.; Wilson, V.; Tuqiri, K. The Pressure Injury Prevalence and Practice Improvements ( PIPPI ) Study: A 

Multiple Methods Evaluation of Pressure Injury Prevention Practices in an Acute-care Hospital. Int. Wound 

J. 2024, 21, e70050, doi:10.1111/iwj.70050. 

39. Vera-Salmerón, E.; Mota-Romero, E.; Romero-Béjar, J.L.; Dominguez-Nogueira, C.; Gómez-Pozo, B. 

Pressure Ulcers Risk Assessment According to Nursing Criteria. Healthcare 2022, 10, 1438, 

doi:10.3390/healthcare10081438. 

40. Rondinelli, J.; Zuniga, S.; Kipnis, P.; Kawar, L.N.; Liu, V.; Escobar, G.J. Hospital-Acquired Pressure Injury: 

Risk-Adjusted Comparisons in an Integrated Healthcare Delivery System. Nurs. Res. 2018, 67, 16–25, 

doi:10.1097/NNR.0000000000000258. 

41. Jaul, E.; Barron, J.; Rosenzweig, J.P.; Menczel, J. An Overview of Co-Morbidities and the Development of 

Pressure Ulcers among Older Adults. BMC Geriatr. 2018, 18, doi:10.1186/s12877-018-0997-7. 

42. Chung, M.-L.; Widdel, M.; Kirchhoff, J.; Sellin, J.; Jelali, M.; Geiser, F.; Mücke, M.; Conrad, R. Risk Factors 

for Pressure Injuries in Adult Patients: A Narrative Synthesis. Int. J. Environ. Res. Public. Health 2022, 19, 

761, doi:10.3390/ijerph19020761. 

43. Fulbrook, P.; Lovegrove, J.; Ven, S.; Miles, S.J. Pressure Injury Risk Assessment and Prescription of 

Preventative Interventions Using a Structured Tool versus Clinical Judgement: An Interrater Agreement 

Study. J. Adv. Nurs. 2024, 80, 4523–4536, doi:10.1111/jan.16142. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 October 2025 doi:10.20944/preprints202510.2276.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.2276.v1
http://creativecommons.org/licenses/by/4.0/


 17 of 17 

 

44. Zisberg, A.; Shadmi, E.; Gur-Yaish, N.; Tonkikh, O.; Sinoff, G. Hospital-Associated Functional Decline: The 

Role of Hospitalization Processes Beyond Individual Risk Factors. J. Am. Geriatr. Soc. 2015, 63, 55–62, 

doi:10.1111/jgs.13193. 

45. Covinsky, K.E.; Pierluissi, E.; Johnston, C.B. Hospitalization-Associated Disability: “She Was Probably Able 

to Ambulate, but I’m Not Sure.” JAMA 2011, 306, doi:10.1001/jama.2011.1556. 

46. Tervo-Heikkinen, T.A.; Heikkilä, A.; Koivunen, M.; Kortteisto, T.; Peltokoski, J.; Salmela, S.; Sankelo, M.; 

Ylitörmänen, T.S.; Junttila, K. Pressure Injury Prevalence and Incidence in Acute Inpatient Care and Related 

Risk Factors: A Cross-sectional National Study. Int. Wound J. 2022, 19, 919–931, doi:10.1111/iwj.13692. 

47. O’Brien, M.W.; Mallery, K.; Rockwood, K.; Theou, O. Impact of Hospitalization on Patients Ability to 

Perform Basic Activities of Daily Living. Can. Geriatr. J. 2023, 26, 524–529, doi:10.5770/cgj.26.664. 

48. Pérez-Cruz, M.; Parra-Anguita, L.; López-Martínez, C.; Moreno-Cámara, S.; del-Pino-Casado, R. Burden 

and Anxiety in Family Caregivers in the Hospital That Debut in Caregiving. Int. J. Environ. Res. Public. 

Health 2019, 16, 3977, doi:10.3390/ijerph16203977. 

49. Roderman, N.; Wilcox, S.; Beal, A. Effectively Addressing Hospital-Acquired Pressure Injuries With a 

Multidisciplinary Approach. HCA Healthc. J. Med. 2024, 5, doi:10.36518/2689-0216.1922. 

50. Gallego-González, E.; Mayordomo-Cava, J.; Vidán, M.T.; Valadés-Malagón, M.I.; Serra-Rexach, J.A.; Ortiz-

Alonso, J. Functional Trajectories Associated with Acute Illness and Hospitalization in Oldest Old Patients: 

Impact on Mortality. Front. Physiol. 2022, 13, 937115, doi:10.3389/fphys.2022.937115. 

51. Lovegrove, J.; Fulbrook, P.; Miles, S. Prescription of Pressure Injury Preventative Interventions Following 

Risk Assessment: An Exploratory, Descriptive Study. Int. Wound J. 2018, 15, 985–992, doi:10.1111/iwj.12965. 

52. Teixeira, C. “The Road to Hell Is Paved with Good Intentions” — the Cognitive Bias of Immobility in in-

Patients at Risk of Falling. Rev. Assoc. Médica Bras. 2023, 69, 365–366, doi:10.1590/1806-9282.20221310. 

53. Growdon, M.E.; Shorr, R.I.; Inouye, S.K. The Tension Between Promoting Mobility and Preventing Falls in 

the Hospital. JAMA Intern. Med. 2017, 177, 759, doi:10.1001/jamainternmed.2017.0840. 

54. Dabkowski, E.; Cooper, S.; Duncan, J.R.; Missen, K. Adult Inpatients’ Perceptions of Their Fall Risk: A 

Scoping Review. Healthcare 2022, 10, 995, doi:10.3390/healthcare10060995. 

55. Solares, N.P.; Calero, P.; Connelly, C.D. Patient Perception of Fall Risk and Fall Risk Screening Scores. J. 

Nurs. Care Qual. 2023, 38, 100–106, doi:10.1097/NCQ.0000000000000645. 

56. Choi, J.; Lee, S.; Park, E.; Ku, S.; Kim, S.; Yu, W.; Jeong, E.; Park, S.; Park, Y.; Kim, S.R. Congruency and Its 

Related Factors between Patients’ Fall Risk Perception and Nurses’ Fall Risk Assessment in Acute Care 

Hospitals. J. Nurs. Scholarsh. 2024, 56, 507–516, doi:10.1111/jnu.12964. 

57. García-Hedrera, F.J.; Noguera-Quijada, C.; Sanz-Márquez, S.; Pérez-Fernández, E.; Acevedo-García, M.; 

Domínguez-Rincón, R.; Martínez-Simón, J.J.; González-Piñero, B.; Carmona-Monge, F.J.; Camacho-Pastor, 

J.L. Incidencia y características de las caídas de pacientes hospitalizados: estudio de cohortes. Enferm. 

Clínica 2021, 31, 381–389, doi:10.1016/j.enfcli.2021.04.006. 

58. Tymkew, H.; Taylor, B.; Vyers, K.; Costantinou, E.; Arroyo, C.; Schallom, M. Original Research: Patient 

Perception of Fall Risk in the Acute Care Setting. AJN Am. J. Nurs. 2023, 123, 20–25, 

doi:10.1097/01.NAJ.0000937184.96893.a7. 

59. Heikkilä, A.; Lehtonen, L.; Junttila, K. Consequences of Inpatient Falls in Acute Care: A Retrospective 

Register Study. J. Patient Saf. 2024, 20, 340–344, doi:10.1097/PTS.0000000000001230. 

60. Zhao, Y. (Lucy); Kim, H. Older Adult Inpatient Falls in Acute Care Hospitals: Intrinsic, Extrinsic, and 

Environmental Factors. J. Gerontol. Nurs. 2015, 41, 29–43, doi:10.3928/00989134-20150616-05. 

61. Bates, D.W.; Levine, D.M.; Salmasian, H.; Syrowatka, A.; Shahian, D.M.; Lipsitz, S.; Zebrowski, J.P.; Myers, 

L.C.; Logan, M.S.; Roy, C.G.; et al. The Safety of Inpatient Health Care. N. Engl. J. Med. 2023, 388, 142–153, 

doi:10.1056/NEJMsa2206117. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 October 2025 doi:10.20944/preprints202510.2276.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.2276.v1
http://creativecommons.org/licenses/by/4.0/

