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Abstract

Pressure ulcers (PUs) remain a critical and preventable challenge in hospital care, especially in
resource-constrained settings. Despite formal training, early-career nurses often experience gaps
in applying evidence-based PU prevention practices. This study identified the behavioral and con-
textual predictors of evidence-based PU prevention behaviors among recently graduated nurses in
tertiary care hospitals in Lahore, Pakistan, by assessing their level of knowledge, attitudes, and
self-efficacy, as well as the impact of clinical exposure, internship training, and perceived barriers
to preventive practices. An exploratory design involving 135 BSN graduates who had completed
their clinical internships within the past six months were recruited for the study using a purposive
sampling method. Data were collected via a structured, self-administered questionnaire composed
of validated tools, including the Pressure Ulcer Knowledge Assessment Tool 2.0, the Attitude to-
ward Pressure Ulcer Prevention (APuP) scale, and constructs derived from the Theory of Planned
Behavior framework. Descriptive statistics, Spearman correlations, and multiple linear regression
were used for analysis. While participants showed moderately positive attitudes and self-efficacy,
only knowledge of PU prevention emerged as a statistically significant predictor of evidence-based
behavior (p=0.003). Other factors, such as attitudes, perceived barriers, and clinical decision-mak-
ing ability, did not significantly influence behavior. Despite high exposure to PU cases, most par-
ticipants reported limited workshop participation and demonstrated low decision-making accu-
racy. This study highlights that factual knowledge, rather than attitudinal or perceptual factors,
plays a pivotal role in shaping evidence-based PU prevention behavior among newly graduated
nurses. This finding emphasizes the need for knowledge-intensive interventions and scenario-
based training in early clinical practice. Further longitudinal studies are recommended to evaluate
the impact of mentorship and institutional support on sustained preventive behaviors.
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1. Introduction

Pressure ulcers (PUs), also known as pressure injuries or decubitus ulcers, remain
significant and preventable complications in healthcare settings globally [1]. These le-
sions result from sustained pressure over bony prominences, leading to ischemia, tissue
necrosis, pain, and a heightened risk of systemic infection. The global prevalence of PUs
in hospitalized patients ranges from 4% to 38%, and PUs are widely regarded as indica-
tors of care quality, particularly in long-term and critical care settings [2]. In addition to
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physical harm, PUs are associated with emotional distress, extended hospital stays, and
increased healthcare costs [3].

In Pakistan, the prevalence of pressure ulcers has been reported to be 67%, yet pre-
vention continues to be hindered by inadequate training, inconsistent application of pre-
ventive measures, and resource limitations across healthcare institutions [4,5]. Although
most professional nurses are theoretically aware of risk factors and prevention guide-
lines, studies have consistently shown poor translation of knowledge into practice [5,6,7].
A study from Lahore reported that although more than two-thirds of nurses possessed
average knowledge, only a small proportion effectively applied evidence-based tech-
niques in clinical practice [8]. Among validated instruments, the Braden scale is the most
widely used risk assessment tool for predicting PU development and guiding preventive
strategies, and its utilization is considered essential for the early identification of at-risk
patients [9].

Newly graduated nurses, despite completing their formal education and clinical in-
ternship, often encounter difficulties in confidently applying PU prevention protocols.
Their ability to perform evidence-based care is influenced by factors such as limited ac-
cess to updated clinical guidelines, lack of mentoring, perceived institutional barriers,
and inconsistent exposure to evidence-based practices during training [10,11,12]. Unlike
prelicensure students, these graduates are expected to function more independently,
making their preparedness critical for patient safety outcomes.

Globally, there has been a noticeable shift in research from surface-level
knowledge-attitude-practice (KAP) models to predictive frameworks that explore the
psychological and contextual drivers of behavior, such as motivation, risk perception,
social norms, and institutional influences, thereby providing deeper explanatory and
predictive insights into why individuals adopt or resist certain practices. The theory of
planned behavior (TPB), which incorporates constructs such as behavioral intention,
perceived control, and self-efficacy, has been increasingly used to explain nursing ac-
tions in clinical settings [13,14,15]. Such models can more accurately identify gaps in
practice and support tailored interventions.

In the local context, training programs such as the Punjab Institute of Cardiology’s
nursing skill workshops and periodic in-service training sessions conducted in tertiary
hospitals, etc., have been shown to temporarily improve PU knowledge; however, barri-
ers such as time constraints, workload, and inadequate institutional support still prevent
consistent practices [16,17,18]. There is a need to move beyond assessing knowledge
alone and to investigate behavioral, environmental, and institutional predictors that in-
fluence actual clinical behavior to design more effective and sustainable interventions.

Despite global evidence and national recognition of the issue, research in Pakistan
remains limited with respect to early-career nurses, who have recently transitioned into
practice. Existing studies are largely descriptive and do not use multivariate analyses to
determine independent predictors of evidence-based behavior [19,20]. This highlights a
gap in the understanding of not only the extent of knowledge and attitudes but also the
behavioral and institutional factors influencing preventive practices among this group.
Given the implications of PUs for both patient outcomes and healthcare quality indica-
tors, addressing this gap is timely and essential. The primary objective of this study was
to identify the predictors of evidence-based PU prevention behaviors among recently
graduated nurses working in tertiary care hospitals. Specifically, it aims to assess their
level of knowledge, attitudes, and self-efficacy, as well as the impact of clinical exposure,
internship training, and perceived barriers to their preventive practices.
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2. Methods
2.1. Study design and duration

This study employed an exploratory design to examine the determinants of evi-
dence-based PU prevention behaviors. Data collection was conducted over a period of
three months, from January to March 2023.

2.2. Ethics approval

Ethical approval was obtained from the Technical & Ethical Review Committee
(TERC), Institutional Review and Research Advisory Board (IRRAB) of the Sheikh Zayed
Medical Complex, Lahore (No. TERC/SC/Internal/2023/515). Ethical procedures were im-
plemented in accordance with institutional research ethics approval, the National Bio-
ethics Committee (NBC) Pakistan guidelines, and the Declaration of Helsinki. The partic-
ipants were informed of the voluntary nature of the study, and informed written consent
was obtained. Confidentiality and anonymity were maintained throughout data collec-
tion, storage, and reporting.

2.3. Sample size and sampling technique

The required sample size was calculated via G*Power 3.1 for a multiple linear re-
gression model. Assuming a medium effect size (f* = 0.15), a significance level of a = 0.05,
power = 0.80, and 10 predictors, a minimum sample size of 118 was required [21]. To
compensate for a 15% nonresponse rate, the final sample was adjusted to 135 partici-
pants.

The formula used was as follows:

N = [(8/f*) + m + 1], where f*=0.15 and m = 10.

A purposive sampling technique was used to recruit participants who met the inclu-
sion criteria.

2.4. Study setting and population

The study was conducted at three tertiary care public hospitals in Lahore: Sheikh
Zayed Hospital, Jinnah Hospital, and Services Hospital. The target population consisted
of nursing graduates who had completed their Bachelor of Science in Nursing (BSN) and
had successfully finished their one-year internship in accordance with the Pakistan Nurs-
ing & Midwifery Council (PNMC) guidelines within the past six months. These individuals
had already been exposed to clinical care environments across multiple specialty units
and had met all requirements for eligibility to sit the national licensing examination. This
group was selected because of their recent and standardized exposure to patient care, PU
management, and evidence-based nursing practices, thus ensuring reliable insights into
postacademic behaviors.

2.5. Inclusion and exclusion criteria

The participants eligible for inclusion were male and female nursing graduates who
had completed a Bachelor of Science in Nursing (BSN) degree and a one-year clinical in-
ternship at a PNMC-accredited institution within the last six months. Only those who had
undergone formal rotations across key departments, such as medical, surgical, and crit-
ical care units, were considered. Informed consent and voluntary participation were pre-
requisites for inclusion. Individuals were excluded if they did not meet the recency re-
quirement for internship completion or lacked comprehensive clinical exposure during
their internship. Those who could not be contacted or declined participation during data
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collection were also excluded. Finally, incomplete or improperly completed question-
naires were excluded from the final dataset.

2.6. Data collection tool and procedure

A structured, self-administered questionnaire consisting of 41 items was used to col-
lect data from the participants. The instrument was developed via validated tools such as
the Pressure Ulcer Knowledge Assessment Tool 2.0 (PUKAT 2.0) [22], the Attitude Toward
Pressure Ulcer Prevention (APuP) scale [23], and constructs from the Theory of Planned
Behavior (TPB) [24]. To ensure cultural and contextual relevance, the items were adapted
for the Pakistani healthcare system and the early-career nursing workforce. Content va-
lidity was established through expert review, and internal consistency was assessed using
Cronbach’s alpha, which was calculated for all variables in this study.

Demographic and professional characteristics (9 items) captured respondents’ age,
gender, marital status, time since internship completion, monthly household income,
clinical rotation exposure, attendance at a PU prevention workshop, hours of weekly pa-
tient care, and prior training or management experience related to PUs.

Knowledge of PU prevention (4 items) was used to evaluate the understanding of
high-risk anatomical sites, the Braden scale components (sensory perception, moisture,
activity, mobility, nutrition, and friction/shear), and basic clinical facts such as the ef-
fects of malnutrition and the optimal repositioning interval for at-risk patients.

Attitudes and perceived norms (5 items) were used to assess participants’ agreement
with the significance of PU prevention, its role in enhancing patient safety, peer and in-
structor influence, and confidence in the use of PU risk assessment tools.

Preventive practices and clinical behavior (8 items) were used to assess behaviors
such as patient repositioning, documentation of skin status, use of risk assessment tools
and moisture barriers, and patient education on mobility and skin health.

The multidisciplinary practice extension (3 items) further measured routine behav-
iors such as monitoring nutrition, using pressure-relieving devices, and interprofes-
sional collaboration in prevention strategies.

A single clinical decision-making scenario (1 item) asked participants to choose the
most appropriate response for managing an immobile elderly patient with a red,
nonblanchable sacral lesion.

The perceived barriers (6 items) addressed systemic and operational obstacles, in-
cluding insufficient training, lack of equipment, workload pressure, and limited interdis-
ciplinary support.

Self-efficacy (5 items) focused on confidence in executing evidence-based PU pre-
vention tasks, such as risk assessment, staging, independent care planning, patient edu-
cation, and future preparedness.

The tool included multiple-choice, true/false, and 5-point Likert scale formats (rang-
ing from “Strongly Disagree” to “Strongly Agree” and “Never” to “Always”) tailored to
each domain. The questionnaire underwent expert review by three senior nurses for con-
tent validity. A pilot test with 10 graduate nurses confirmed clarity and feasibility; these
responses were excluded from the final analysis.

2.7. Study measures

The primary dependent variable, evidence-based PU prevention behavior, was com-
puted as a composite of two domains: preventive practices and clinical behavior and mul-
tidisciplinary and clinical behavior. These two subscales were combined to reflect the
breadth of clinical and collaborative PU prevention efforts, with higher scores indicating
stronger adherence to recommended practices.
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For interpretation, all the constructs were positively scored except for two specific
cases. Perceived barriers, although positively scaled, reflect greater hindrance to preven-
tion practices when scores are higher. Moreover, the clinical decision-making score was
derived from a single case-based item and was scored as 1 for a correct response and 0
otherwise, with lower medians indicating limited clinical accuracy among participants.

2.8. Data analysis

All the data were analyzed via SPSS (version 27.00). Descriptive statistics, including
means, standard deviations, medians interquartile ranges and frequencies, were used to
summarize the demographic variables and core constructs related to PU prevention. The
internal consistency of the multi-item scales was assessed via Cronbach’s alpha. Bivariate
correlations (Spearman’s rho) were conducted to examine relationships between key in-
dependent variables and the composite dependent variable of evidence-based PU pre-
vention behavior. Finally, multiple linear regression analysis was performed to identify
significant predictors of evidence-based PU prevention behavior after confirming that
assumptions of linearity, independence of errors, normality of residuals, homoscedas-
ticity, and absence of multicollinearity were met; the latter was assessed via tolerance
and variance inflation factor (VIF) values. Statistical significance was set at p < 0.05 for
all analyses.

3. Results

Table 1 shows that most respondents were unmarried (77.33%) or female (87.41%),
with a mean age of 25.19 + 1.62 years. The majority had completed their internship within
the last four months (39.26%) and reported an average of 45.59 + 4.90 hours of patient
care per week. Over half (56.30%) had received training on the Braden scale or a similar
risk assessment tool, and a majority (84.44%) had managed patients with PUs. However,
only 10.37% had attended a formal PU prevention workshop in the past year.

Table 1. Demographic and professional characteristics of the nurses (N = 135).

Variables Frequency (%) Mean £ S.D.

Age (in years) - 25.185+1.617
Gender Male 17 (12.59) -
Female 118 (87.41) -
Single 99 (77.33) -
Marital status Married 34 (25.19) -
Other 2 (1.48) -

Number of hours in patient care per week - 45.585 + 4.898
0-2 months 44 (32.59) -
Time since internship completion 3-4 months 53(39.26) -
5-6 months 38 (28.14) -
< 30,000 31 (22.96) -
Monthly household income (in PKR) 30,000 - 50,000 76 (56.30) -
>50,000 28 (20.74) -
Training on the Braden Scale or similar PU risk tools Yes 76 (56.30) -
No 59 (43.70) -
Assessed or managed a patient with a pressure ulcer Yes 114 (84.44) -
No 21 (15.56) -
Attended PU preventive workshop in last 12 months Yes 14 (10.7) -
No 121 (89.63) -
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The internal consistency for all the multi-item scales was strong, with Cronbach’s
alpha values ranging from 0.817-0.898. Table 2 presents descriptive statistics and internal
consistency values for key constructs related to PU prevention. Nurses demonstrated a
median knowledge score of 3.00 (IQR = 2.00) and reported generally positive attitudes
(median = 5.80, IQR = 1.20) and self-efficacy (median = 5.40, IQR = 1.40) regarding PU
prevention. Reported adherence to preventive practices (median = 4.25, IQR = 1.37) and
multidisciplinary behaviors (median = 3.67, IQR = 1.33) was observed. Notably, the me-
dian score for perceived barriers (median = 5.17, IQR = 2.17) indicated that the partici-
pants reported considerable challenges with implementation. In addition, the clinical
decision-making score was low (mean = 0.04 + 0.21), suggesting limited accuracy in rec-
ognizing and responding to PU risk scenarios.

Table 2. Descriptive statistics and internal consistency of constructs related to pressure ulcer
prevention among nurses.

Construct Median (IQR) Cronbach Value
Knowledge of pressure ulcer prevention 3.00 (2.00) -
Attitudes toward pressure ulcer prevention 5.80 (1.20) 0.878
Self-efficacy 5.40 (1.40) 0.846
Preventive practices and clinical behavior 4.25 (1.37) 0.897
Multidisciplinary and clinical behavior 3.67(1.33) 0.817
Perceived barriers 5.17 (2.17) 0.898

All the constructs are scored positively, where higher scores reflect a stronger presence or frequency of the
measured variable. However, for perceived barriers, higher scores indicate a greater number of obstacles
perceived by nurses that may impede pressure ulcer prevention.

Table 3 shows the bivariate correlations between attitudes, self-efficacy, perceived
barriers, and knowledge of pressure ulcer prevention and evidence-based PU prevention
behavior. Among the predictors, only knowledge of PU prevention showed a statistically
significant positive correlation (p = 0.266, p = 0.002), indicating that greater knowledge
was associated with better preventive behavior. Other variables—attitudes, self-efficacy,
and perceived barriers—were not significantly correlated with the outcome.

Table 3. Bivariate correlations between predictors and evidence-based PU prevention behavior.

Independent Variables Median (IQR) Cronbach Value
Attitudes -0.043 0.624
Self-efficacy 0.057 0.509
Perceived barriers 0.182 0.182
Knowledge of pressure ulcer prevention 0.266 0.002 ™

" Spearman correlation (2-tailed). ~ p < 0.01 was considered statistically significant. ~ The dependent variable,
evidence-based pressure ulcer prevention behavior, is a composite of preventive practices and clinical behavior
and multidisciplinary and clinical behavior. ™ Higher scores on perceived barriers indicate more obstacles to
PU prevention.

Table 4 presents the results of a regression analysis identifying predictors of evi-
dence-based PU prevention behavior. Among all the predictors, only knowledge of PU
prevention emerged as a statistically significant predictor (B =0.256, p=0.003), indicating
that increased knowledge was associated with better preventive practices. Other varia-
bles—including self-efficacy, attitudes and perceived norms, perceived barriers, and the
clinical decision-making score—did not significantly contribute to the model. No issues
of multicollinearity were detected, as indicated by acceptable tolerance and VIF values.



J Soc Health Sci 2024;3:26-35.

32

Table 4. Predictors of evidence-based pressure ulcer prevention behavior.

Predictor Variable B t p Value Tolerance VIF
Self-efficacy 0.054 1.020 0.310 0.946 1.057
Attitudes and perceived Norms -0.053 -0.989 0.325 0.940 1.063
Perceived barriers 0.070 1.465 0.145 0.980 1.020

Clinical decision-making score 0.450 1.420 0.158 0.954 1.048
Knowledge of pressure ulcer prevention 0.256 3.052 0.003 ™ 0.976 1.025

" Linear regression analysis was conducted to examine the predictors of evidence-based PU prevention
behavior. ™ The dependent variable is a composite of preventive practices and clinical behavior and
multidisciplinary and clinical behavior. ™ Statistical significance was evaluated at p < 0.05. " Model summary:
R =0.328, R* =0.108, adjusted R* = 0.073, standard error = 0.74120, Durbin-Watson = 1.397.

4. Discussion

This study aimed to examine the predictors of evidence-based PU prevention behav-
ior among recently graduated nurses in tertiary care hospitals. The findings highlight
that while nurses demonstrated moderately positive attitudes, self-efficacy, and preven-
tive behaviors, only knowledge of PU prevention significantly predicted their engage-
ment in evidence-based practices. Other psychological and contextual factors, such as
attitudes, perceived barriers, and clinical decision-making, showed no meaningful asso-
ciations with practice behaviors. Despite high levels of reported exposure to PU cases,
limited participation in structured prevention workshops and low decision-making accu-
racy suggest a gap between theoretical understanding and practical application.

The central role of knowledge in influencing PU prevention behavior supports prior
international evidence emphasizing that clinical competence begins with a strong factual
foundation. For example, studies conducted in Saudi Arabia and Europe revealed that
nurses with greater PU-related knowledge were more likely to engage in regular reposi-
tioning, risk assessment, and the use of pressure-relieving devices [25,26]. Similarly, a
study from Saudi Arabia identified inadequate PU knowledge as a key contributor to poor
preventive adherence among nursing interns [27]. Our findings align with this pattern,
suggesting that enhancing factual knowledge may be the most direct and feasible inter-
vention to improve PU prevention behaviors among early-career nurses in Pakistan. A
study from Pakistan demonstrated an inadequate level of knowledge among nurses for
the assessment, classification and prevention of PUs [28]. However, another study high-
lighted better knowledge among nurses for PU prevention and management but men-
tioned a lack of human and material resources to hinder optimal healthcare delivery [29].

In this study, attitudes and perceived norms were not significantly associated with
PU prevention behavior. This differs from findings in Western healthcare settings, where
several studies have reported that nurses’ positive attitudes and peer influence signifi-
cantly predict adherence to PU prevention practices under the Theory of Planned Behav-
ior [30,31]. The difference may be due to the transitional professional identity and role
ambiguity faced by newly graduated nurses in the local healthcare system. In cultures
where hierarchical and protocol-driven clinical environments are dominant, personal
attitudes may be overpowered by institutional or supervisory mandates, limiting their
impact on behavior.

The nonsignificant effect of perceived barriers is noteworthy, given that prior qual-
itative studies in LMIC settings frequently cite resource constraints, workload pressures,
and lack of support as key deterrents to preventive practice [32]. It is possible that the
early-career nurses in our sample either internalized these challenges as systemic norms
or lacked the authority to influence change, thus decoupling perceived barriers from
their reported behaviors.
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Interestingly, clinical decision-making accuracy—assessed through a case-based
scenario—was also not a significant predictor, even though most nurses reported high
exposure to PU cases. This could indicate limitations in applying clinical reasoning and
critical thinking skills to PU management, as evidenced by the low average decision-mak-
ing score. Similar issues have been reported in studies, where clinical experience alone
did not translate to effective bedside decisions owing to inadequate training in case-based
judgment [33,34]. A study from Pakistan highlighted that the compatibility of nurses with
PU management varied with level of experience, gender and working area speciality [35].
However, educational and interventional programs have proven to be effective in PU pre-
vention and management [36].

A major strength of this study is its focus on recently graduated nurses—a critical yet
often overlooked group in the PU prevention literature—offering insights into their pre-
paredness and educational gaps. The use of composite behavioral outcomes and vali-
dated constructs grounded in behavioral theory adds conceptual strength. However, the
study's design restricts causal inference, and reliance on self-reported behaviors intro-
duces potential bias. The limited geographical scope (public tertiary hospitals in Lahore)
and the use of a single-item clinical scenario to assess decision-making also constrain
generalizability and depth. In addition, the study population was restricted to newly en-
rolled RNs with up to six months of postinternship experience, which may limit their
ability to demonstrate the same confidence in applying knowledge as more experienced
nurses do. Although PU prevention is included in the BSN curriculum (e.g., in pathophys-
iology and health assessment courses), the educational gap identified here is related to
limited reinforcement through structured clinical training, simulation, and case-based
practice, which are critical for translating theoretical knowledge into confident bedside
applications. Future studies should explore longitudinal behavior changes and assess in-
tervention effects through more objective clinical measures.

5. Conclusions

The study concluded that among recently graduated nurses, knowledge of PU pre-
vention was the only significant predictor of evidence-based preventive behaviors. Atti-
tudes, self-efficacy, perceived barriers, and clinical decision-making did not show mean-
ingful associations with practice, highlighting a gap between theoretical preparation and
practical application. These findings suggest that while early-career nurses may possess
baseline awareness and positive orientations toward PU prevention, strengthening their
applied knowledge through structured training remains critical. Future research should
examine how knowledge and behavior evolve with clinical experience and assess the im-
pact of targeted educational interventions.
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