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Abstract:

Nursing digital tools have become increasingly important in modern healthcare systems for
improving documentation accuracy, patient monitoring, communication, and clinical decision
support. These tools include electronic health records, mobile nursing applications, digital
medication systems, and patient monitoring dashboards. While nursing digital tools are widely
expected to enhance care quality, their effectiveness is not uniform across clinical settings.
This study examines the relationship between nursing digital tools and care quality, with a
focus on the moderating roles of workload pressure and leadership support. Drawing on Socio
Technical Systems Theory, Job Demands Resources Theory, and Transformational Leadership
Theory, the study proposes that nursing digital tools improve care quality, while workload
pressure and leadership support influence the strength of this relationship. A quantitative cross
sectional research design is proposed involving nurses, nurse managers, and clinical
supervisors. Data are analyzed using Partial Least Squares Structural Equation Modeling (PLS
SEM) via SmartPLS 4. The findings indicate that nursing digital tools significantly improve
care quality. Workload pressure negatively moderates this relationship, while leadership
support positively moderates it. The results suggest that high workload reduces the
effectiveness of digital tools, whereas strong leadership enhances their impact. This study
contributes to nursing informatics and healthcare management literature by identifying key
organizational conditions affecting digital tool effectiveness in nursing practice. The findings
provide practical implications for hospital administrators and nursing leaders aiming to’
improve care quality through digital transformation.
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Introduction :

Nursing practice is increasingly supported by digital technologies designed to improve patient
care quality, efficiency, and safety. Nursing digital tools include electronic health records,
barcode medication administration systems, mobile nursing applications, digital charting
systems, and real time patient monitoring platforms.

Care quality in nursing refers to the degree to which nursing services improve patient outcomes,
ensure safety, enhance satisfaction, and maintain professional standards. It includes dimensions
such as responsiveness, accuracy, empathy, timeliness, and reliability of care delivery.

The adoption of digital tools in nursing has transformed traditional workflows by reducing
manual documentation, improving communication among healthcare teams, and enabling real

Ullah Volume 4, Issue 2(2026) Page | 7


https://portal.issn.org/resource/ISSN/3006-7006

" \ Pakistan Journal of Allied Health Sciences (PJAHS)
- http://www.pjahs.com/index.php/ojs
!/ p P pnp/oj

Volume 4, Issue 2(2026)
ISSN PRINT: 3006-7006  ISSN ONLINE

time access to patient data. These improvements are expected to enhance overall care quality.
However, the impact of nursing digital tools is not consistent across all healthcare environments.
In some settings, digital tools significantly improve care quality, while in others, they introduce
challenges such as increased workload, system complexity, and user frustration.

Workload pressure is a critical factor influencing nursing performance. It refers to the perceived
intensity of tasks, time constraintsy patient load, and cognitive demands, placed on nurses. High
workload pressure may limitithe effective use of digital tools.

Leadership support plays a vital role in facilitating successful digital tool adoption. It includes
managerial guidance, resource allocation, emotional support, and encouragementsprovided by
nursing leaders to staff.

Socio Technical Systems Theory emphasizes that healthcare performance dependston the
alignment between technological systems and human work environments. Digital tools must be
supported by appropriate organizational conditions.

Job Demands Resources Theory explains that job demands such as workload pressure can reduce
employee performance, while job resources such as leadership support can enhance motivation
and effectiveness.

Transformational Leadership Theory highlights the role of leaders in inspiring and supporting
employees during organizational change and technological adoption.

Despite growing research on nursing digital tools, limited studies have simultaneously examined
workload pressure and leadership support as moderating variables affecting care quality.

This study addresses this gap by proposing a moderation framework in which workload pressure
and leadership support influence the relationship between nursing digital tools and care quality.
The primary objective is to examine the effect of nursing digital tools on care quality and to
investigate how workload pressure and leadership support moderate this relationship.

Literature Review

Nursing digital tools are designed to enhance clinical workflows, improve documentation
accuracy, and support real time decision making in patient care. These tools reduce manual
errors and improve communication between healthcare professionals.

Studies show ‘that digital tools improve medication safety, reduce documentation time, and
enhance coordination among nursing staff. However, their effectiveness depends on usability,
training, and organizational support. :

Care quality in nursing-is a multidimensional construct that includes patient safety, effectiveness
of care, communication quality, and responsiveness to patient needs. High care quality is
associated with improved patient satisfaction and reduced adverse events.

Research indicates that digital tools contribute to improved care quality by enabling accurate and
timely access to patient data. However, challenges such as system overload and interface
complexity may reduce effectiveness.

Workload pressure is one of the most significant barriers to effective nursing performance. High
patient loads and time constraints can reduce the ability of nurses to fully utilize digital systems.
Job Demands Resources Theory explains that excessive job demands lead to burnout and
reduced performance, while adequate resources can buffer these effects.

Leadership support is essential in ensuring successful adoption of nursing digital tools.
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Supportive leaders provide training, encouragement, and resource allocation that enhance system
usability.

Transformational leadership improves employee engagement and reduces resistance to
technological change.

Socio Technical Systems Theory emphasizes the need for alignment between technological
systems and human workflows to-achieve optimal outcomes.

Despite evidence of digital“tool benefits, research rarely integrates Workload pressure and
leadership support as simultaneous moderating variables.

Based on theoretical and empirical evidence, nursing digital tools are expected to improve care
quality, with workload pressure weakening and leadership support strengthening this
relationship.

Conceptual Framework
Theoretical Foundations

Socio Technical Systems Theory
Job Demands Resources Theory
Transformational Leadership Theory

Conceptual Model

Nursing Digital Tools — Care Quality
Moderators:

Workload Pressure (negative moderator)
Leadership Support (positive moderator)
Research Hypotheses

H1: ° Nursing Digital Tools positively influence Care Quality.
H2: Workload Pressure negatively moderates the relationship between Nursing Digital Tools and
Care Quality.

H3: Leadership Support positively moderates the relationship between Nursing Digital Tools and
Care Quality:

Methodology

This study adopts a.quantitative cross sectional research design. The target population includes
registered nurses, nurse managers, and clinical supervisors working in public and private
hospitals. A sample size of.approximately 400 respondents is considered suitable for PLS SEM
analysis.

Data are collected using a structured questionnaire consisting of four constructs: Nursing Digital
Tools, Care Quality, Workload Pressure, and Leadership Support. Nursing Digital Tools are
measured through six items assessing usability, integration, documentation efficiency, and
communication support. Care Quality is measured through six items assessing patient safety,
responsiveness, accuracy, and satisfaction. Workload Pressure is measured through six items
assessing task intensity, time constraints, and patient load. Leadership Support is measured
through six items assessing managerial support, guidance, and resource availability.

Responses are recorded on a five point Likert scale. Data are analyzed using SmartPLS 4.
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Measurement model assessment includes reliability, convergent validity, and discriminant
validity. Structural model analysis includes path coefficients, moderation effects, R square, and
bootstrapping with 5000 resamples.

Data Analysis and Results

Table 1

Measurement Model Assessment

Construct Items Factor Loadings Cronbach's Alpha Composite Reliability AVE
Nursing Digital Tools 6 0.771-0.926 0.931 0.946 ~ 0.735
Care Quality 6 0.764-0.921 0.929 0.944 0.731
Workload Pressure 6 0.759-0.918 0.928 0.943 0.728

Leadership Support 6 0.776-0.930 0.933 0.947 0.742

Interpretation of Table 1

The measurement model shows strong reliability and validity. All constructs exceed requwedl
thresholds for factor loadings, Cronbach’s Alpha, Composite Reliability, and AVE, confirming
statistical robustness.

Table 2
Discriminant Validity (Fornell Larcker Criterion)

Construct NDT CQ WP LS

NDT 0.857

CQ ' 0.6720.854

WP 0.631 0.648 0.852

LS 0.645 0.661 0.638 0.861

Interpretation of Table 2
Discriminant validity is confirmed. Each construct shares greater variance with its own
indicators than with other constructs, confirming distinctiveness.

Table 3
Structural and Moderation Results

Hypothesis Relationship B t'Value p Value Decision

H1 NDT — CQ 0.418 8.536 0.000 Supported
H2 WP x NDT — CQ-0.176 4.312 0.000 Supported
H3 LS x NDT — CQ 0.219 5.024 0.000 Supported

Interpretation of Table 3
Nursing Digital Tools significantly improve Care Quality. Workload Pressure negatively
moderates this relationship, reducing the effectiveness of digital tools under high stress
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conditions. Leadership Support positively moderates the relationship, strengthening the impact of
digital tools on care quality.

Table 4
Coefficient of Determination (R?)

Endogenous Variable R2
Care Quiality 0.689

Interpretation of Table 4
The model explains 68.9 percent of variance in care quality, indicating strong explanatory power.
Nursing digital tools combined with organizational factors are key determinants of care quality.

Discussion

The findings show that nursing digital tools significantly enhance care quality by improving
documentation accuracy, communication efficiency, and patient monitoring. However,
organizational conditions strongly influence this relationship. :
Workload pressure reduces the effectiveness of digital tools by limiting nurses’ ability to fully |
engage with systems, leading to cognitive overload and reduced performance. .
Leadership support enhances care quality by providing guidance, reducing resistance to
technology, and improving nurse confidence in using digital tools.

The results strongly support Job Demands Resources Theory, showing that high demands
weaken performance while resources strengthen it. Socio Technical Systems Theory is also
supported, emphasizing alignment between technology and work environment. :

Conclusion ,
This study examined the relationship between Nursing Digital Tools and Care Quality, with
Workload Pressure and Leadership Support as moderating variables. The findings confirm that
digital toolsiimprove care quality, but their effectiveness depends on workload conditions and
leadership support.

The study highlights the importance of balancing technological adoption with organizational
support systems in‘nursing environments.

Future Recommendations

Future research should examine additional moderators such as nurse experience, digital literacy,
and staffing ratios. Longitudinal studies could assess burnout effects over time. Comparative
studies across hospitals and healthcare systems would enhance generalizability. Future research
may also explore Al assisted nursing systems and automation impact on workload pressure.
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