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hospitals. Data were collected using a structured questionnaire to assess nurse
staffing levels, patient safety indicators, quality of care, and clinical outcomes.
Descriptive statistics, Pearson correlation, and multiple regression analyses were
employed to examine the relationships among the study variables. The findings
demonstrated that adequate nurse staffing levels were significantly associated with
improved patient safety, enhanced quality of care, lower rates of medication errors
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Izhar Uddin adverse events, nurse burnout, and poorer clinical outcomes. The study concludes
that optimizing nurse staffing is a strategic priority for tertiary care hospitals and
healthcare policymakers. Implementing evidence-based staffing policies can
improve patient safety, strengthen the quality of healthcare services, enhance
clinical outcomes, and support the longterm sustainability and effectiveness of
healthcare systems.

INTRODUCTION the healthcare workforce and play a vital role in

Context and Background of the Study

Healthcare systems worldwide are facing
increasing pressure due to population growth,
aging populations, rising chronic diseases, and
growing demand for high-quality healthcare
services. Nurses constitute the largest segment of

ensuring patient safety, quality of care, and
positive clinical outcomes. Adequate nurse
staffing enables timely patient assessment,
medication administration, infection prevention,
and continuous monitoring, whereas inadequate
staffing increases the risk of medication errors,
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hospital-acquired  infections, patient falls,
prolonged hospitalization, and mortality (World
Health Organization [WHO], 2025).

Globally, nurse shortages remain a significant
healthcare ~ challenge  despite  increasing
investments in healthcare systems. The World
Health Organization (2025) estimates that
workforce shortages continue to affect healthcare
delivery, particularly in low- and middle-income
countries. Numerous studies have reported that
hospitals with appropriate nurse-to-patient ratios
achieve better patient safety, higher quality of
care, lower mortality rates, and greater patient
satisfaction ~ than  hospitals  experiencing
inadequate staffing (Aiken et al., 2024; Griffiths
et al., 2025).

In Pakistan, nurse shortages remain a persistent
issue due to increasing patient loads, limited
healthcare resources, workforce migration, and
inadequate recruitment. Public tertiary care
hospitals, particularly those in Lahore, frequently
experience overcrowding and heavy nursing
workloads, which may compromise patient safety
and healthcare quality. Although international
evidence supports the importance of adequate
nurse staffing, limited empirical research has
examined its impact within Pakistani tertiary care
hospitals. Therefore, this study investigates the
relationship between nurse staffing levels, patient
safety, quality of care, and clinical outcomes in
selected tertiary care hospitals in Lahore.

Problem Statement

Adequate nurse staffing is fundamental to
ensuring safe and effective healthcare delivery.
However, tertiary care hospitals in Lahore
continue to experience nursing workforce
shortages, increasing patient admissions, and
heavy workloads. These challenges contribute to
medication  errors, delayed patient care,
healthcare-associated infections, nurse burnout,
and poor clinical outcomes. Although
international studies have established the
importance of appropriate nurse staffing, limited
quantitative evidence exists regarding its impact
on patient safety, quality of care, and clinical
outcomes in Lahore's tertiary care hospitals. This
lack of localized evidence limits the development

of effective staffing policies and workforce
planning strategies.

Research Gap

Most previous studies on nurse staffing have been
conducted in developed countries with different
healthcare systems and staffing policies. In
Pakistan, existing research has mainly focused on
nurse shortages, job satisfaction, or burnout
rather than examining the combined relationship
between nurse staffing levels, patient safety,
quality of care, and clinical outcomes.
Furthermore, empirical evidence from tertiary
care hospitals in Lahore remains limited,
highlighting the need for a comprehensive
quantitative investigation.

Research Objectives

General Objective

To analyze the impact of nurse staffing levels on
patient safety, quality of care, and clinical
outcomes in tertiary care hospitals in Lahore.

Specific Objectives

1. To examine the relationship between
nurse staffing levels and patient safety.

2. To determine the impact of nurse
staffing levels on quality of care.

3. To assess the influence of nurse staffing
levels on clinical outcomes.

4. To recommend evidence-based staffing
strategies for tertiary care hospitals.

Research Questions
1. What is the relationship between nurse
staffing levels and patient safety?

2. How do nurse staffing levels influence
the quality of care?
3. What effect do nurse staffing levels have

on clinical outcomes?
4. What staffing strategies can improve
patient safety and healthcare quality?

Scope of the Study

This study focuses on selected tertiary care
hospitals in Lahore, Pakistan. It employs a
quantitative  cross-sectional design involving
registered nurses and hospital administrators.
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Nurse staffing levels serve as the independent
variable, while patient safety, quality of care, and
clinical outcomes are the dependent variables.
Data will be analyzed using descriptive statistics,
Pearson correlation, and multiple regression in

SPSS.

Significance of the Study

This study provides empirical evidence on the
impact of nurse staffing levels on patient safety,
quality of care, and clinical outcomes in Lahore's
tertiary care hospitals. The findings will support
hospital administrators in workforce planning,
assist policymakers in developing evidence-based
staffing policies, and contribute to the existing
literature on nursing workforce management in
Pakistan.

Literature Review

The literature on nurse staffing has consistently
emphasized its importance in improving
healthcare quality, patient safety, and clinical
outcomes. Adequate nurse staffing enables
healthcare organizations to deliver timely,
effective, and patientcentered care, whereas
inadequate staffing contributes to increased
adverse events, nurse burnout, and poor patient
outcomes. Over the past decade, researchers have
increasingly examined the relationship between
nurse staffing levels and healthcare performance,
leading to the development of evidence-based
staffing policies in many countries. This chapter
reviews recent empirical and theoretical studies
(2024-2026) related to nurse staffing, patient
safety, quality of care, and clinical outcomes,
while identifying the research gap that justifies
the present study.

Nurse staffing levels refer to the number of
qualified nurses available to provide patient care
during a specific shift or within a healthcare unit.
Staffing adequacy is commonly measured
through nurse-to-patient ratios, nursing hours per
patient day (NHPPD), or workload-based staffing
models. Appropriate staffing ensures that nurses
have sufficient time to perform clinical
assessments, administer medications accurately,
educate patients, and monitor changes in
patients' conditions (WHO, 2025).

According to the International Council of Nurses
(2024), appropriate staffing is not solely
determined by the number of nurses but also by
nurses' qualifications, experience, patient acuity,
and workload complexity. Modern healthcare
systems increasingly employ evidence-based
staffing models that consider patient dependency
and nursing workload to improve healthcare
quality while reducing workforce stress.

Recent evidence suggests that hospitals
implementing optimal nurse staffing models
experience lower turnover, reduced absenteeism,
and improved organizational performance
because nurses are better able to provide
comprehensive patient care (Buerhaus &
Auerbach, 2025).

Patient safety is one of the most extensively
studied outcomes associated with nurse staffing.
It refers to the prevention of avoidable harm
resulting from healthcare delivery, including
medication errors, patient falls, hospital-acquired
infections, pressure injuries, and preventable
mortality.

Aiken et al. (2024) reported that hospitals
maintaining  lower  nurse-to-patient  ratios
experienced  significantly  lower  inpatient
mortality and fewer adverse clinical events than
hospitals with inadequate staffing. Their findings
indicated that every additional patient assigned to
a nurse increased the likelihood of patient
complications and delayed interventions.
Similarly, Lasater et al. (2024) found that
sufficient nurse staffing improved continuous
patient monitoring, early detection of clinical
deterioration, and timely emergency response.
Hospitals with adequate staffing reported lower
incidences of medication errors, pressure ulcers,
and healthcare-associated infections.

Griffiths et al. (2025) concluded that adequate
staffing improves patient surveillance and reduces
missed nursing care, thereby minimizing
preventable adverse events. Their study further
emphasized that patient safety improves when
nurses have sufficient time to communicate with
patients, collaborate with physicians, and
implement evidence-based clinical practices.
These findings collectively suggest that nurse
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staffing is a  significant  organizational
determinant of patient safety.

Quality of care encompasses healthcare services
that are safe, effective, timely, efficient, equitable,
and patient-centered. Nurses directly influence
healthcare quality through patient assessment,
care coordination, communication, patient
education, and implementation of treatment
plans.

According to the World Health Organization
(2025), adequate nurse staffing enhances
healthcare quality by improving continuity of
care, reducing treatment delays, and increasing
adherence to clinical guidelines. Hospitals with
appropriate staffing consistently achieve better
patient satisfaction, fewer complications, and
higher overall healthcare performance.

A systematic review by Griffiths et al. (2025)
demonstrated that higher nurse staffing levels
were associated with significant improvements in
patient satisfaction and reductions in missed
nursing care. The review concluded that adequate
staffing allows nurses to spend more time
providing individualized care, health education,
and emotional support to patients and their
families.

Likewise, Twigg et al. (2024) observed that
hospitals with evidence-based staffing policies
reported improved quality indicators, including
faster response times, enhanced patient
communication, and greater compliance with
infection prevention protocols.

These studies indicate that adequate nurse
staffing contributes substantially to improving the
quality and efficiency of healthcare services.
Clinical ~ outcomes  represent
indicators of healthcare effectiveness and include

measurable

mortality rates, complication rates, hospital-
acquired infections, readmission rates, recovery
rates, and length of hospital stay.

Lasater et al. (2024) reported that hospitals
employing adequate numbers of registered nurses
experienced significantly lower mortality rates
and shorter hospitalization periods than hospitals
with chronic nursing shortages. Their findings
emphasized that appropriate staffing facilitates
timely interventions and continuous patient
monitoring, thereby improving patient recovery.

Similarly, McHugh et al. (2025) found that
improved nurse staffing reduced postoperative
complications, emergency readmissions, and
healthcare costs while increasing patient survival
rates.

Buerhaus and Auerbach (2025) further argued
that investing in nursing workforce capacity
generates longterm  organizational  benefits
through improved clinical outcomes, lower
treatment costs, and enhanced healthcare
sustainability.

Overall, recent literature demonstrates that
adequate nurse staffing positively influences both
patient  health  outcomes and  hospital
performance.

Heavy workloads resulting from inadequate
staffing are strongly associated with nurse
burnout, emotional exhaustion, job
dissatisfaction, and turnover intention. Burnout
negatively  affects  nurses' physical and
psychological ~ well-being ~ while  reducing
productivity and quality of patient care.

The International Council of Nurses (2024)
reported that excessive workloads remain one of
the leading causes of global nursing shortages.
Burnout contributes to increased absenteeism,
reduced organizational commitment, and higher
staff turnover.

A recent study by DallOra et al. (2024)
demonstrated that nurses experiencing high
workloads were more likely to report fatigue,
emotional exhaustion, missed nursing care, and
lower  job  performance. The  authors
recommended  implementing  evidence-based
staffing policies to improve nurse well-being and
patient safety simultaneously.

These findings suggest that adequate staffing
benefits  both  patients and  healthcare
professionals by creating healthier and safer
working environments.

Pakistan continues to experience a shortage of
qualified nursing professionals due to rapid
population growth, limited healthcare funding,
migration of skilled nurses, and increasing
healthcare demands.

According to the Pakistan Nursing and Midwifery
Council (2025), many public tertiary care
hospitals  continue  to  operate  below
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recommended nurse-to-patient ratios.
Consequently, nurses frequently manage
excessive patient workloads, limiting their ability
to provide individualized patient care.

Recent Pakistani studies have identified staffing
shortages as major contributors to delayed patient
care, increased occupational stress, lower job
satisfaction, and reduced healthcare quality.
However, most local studies have focused on
nurse burnout or workforce shortages
independently rather than examining the
combined effects of staffing on patient safety,
quality of care, and clinical outcomes.

This highlights the need for empirical research
specifically examining tertiary care hospitals in
Lahore.

Recent empirical studies consistently
demonstrate a positive relationship between
nurse staffing levels and healthcare outcomes.
Aiken et al. (2024) reported that hospitals with
better nurse staffing achieved lower mortality,
fewer adverse events, and higher patient
satisfaction.

Lasater et al. (2024) found significant positive
associations between nurse staffing, patient safety,
and quality of care across multiple hospitals.
Griffiths et al. (2025) concluded that increasing
nurse staffing substantially reduced missed
nursing care and improved healthcare quality
indicators.

McHugh et al. (2025) observed that adequate
staffing reduced hospital readmissions and
postoperative complications while improving
recovery outcomes.

Collectively, these studies provide strong
empirical evidence supporting investment in
nursing workforce capacity.

Research Gap

The reviewed literature demonstrates that
adequate nurse staffing is consistently associated
with improved patient safety, higher quality of
care, lower mortality, shorter hospital stays, and
better clinical outcomes. International evidence
strongly supports evidence-based staffing policies
as an effective strategy for improving healthcare
performance.

However, most available studies have been
conducted in developed countries with
healthcare systems that differ substantially from
Pakistan. Existing Pakistani research primarily
examines nursing shortages, burnout, or job
satisfaction without comprehensively analyzing
the relationships among nurse staffing levels,
patient safety, quality of care, and clinical
outcomes.

Moreover, empirical evidence from tertiary care
hospitals in Lahore remains scarce. Therefore,
the present study addresses this gap by
quantitatively examining these relationships
within the local healthcare context, providing
evidence that may assist hospital administrators
and policymakers in developing effective staffing
policies.

Theoretical Framework

A theoretical framework provides the conceptual
foundation for explaining the relationships
among the variables under investigation. It guides
the development of research hypotheses,
identifies the mechanisms through which
variables interact, and supports the interpretation
of empirical findings. In the present study, nurse
staffing levels are considered the independent
variable, while patient safety, quality of care, and
clinical outcomes are the dependent variables.
The framework is informed by nursing and
healthcare quality theories that emphasize the
importance of adequate human resources in
achieving positive patient outcomes. Two
complementary  theories—the =~ Donabedian
Structure-Process—Outcome (SPO) Model and
the Nursing Services Organization Theory—
provide the foundation for this study.

Donabedian's Structure-Process—-Outcome

(SPO) Model

The Structure-Process—-Outcome (SPO) Model,
developed by Donabedian (1988), remains one of
the most widely used frameworks for evaluating
healthcare quality. The model proposes that
healthcare outcomes are influenced by the
interaction of three components: structure,
process, and outcome.
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o Structure refers to the organizational
characteristics  of  healthcare  institutions,
including nurse staffing levels, workforce
qualifications,  hospital infrastructure, and
availability of medical resources.

. Process involves the activities undertaken
by healthcare professionals, including patient
assessment, medication administration,
monitoring, communication, infection
prevention, and clinical decision-making.

o Outcome represents the results of
healthcare delivery, including patient safety,
quality of care, mortality, recovery rates, patient
satisfaction, and length of hospital stay.

Within the context of this study, nurse staffing
levels represent the structural component.
Adequate staffing enables nurses to perform
clinical ~processes effectively, resulting in
improved patient safety, enhanced quality of care,
and Dbetter clinical outcomes. Conversely,
inadequate staffing disrupts care processes and
increases the likelihood of adverse events. Recent
studies continue to validate the relevance of
Donabedian's model in examining healthcare
quality and workforce management (Griffiths et

al.,, 2025; WHO, 2025).

Nursing Services Organization Theory

The Nursing Services Organization Theory,
proposed by Aiken and colleagues, emphasizes
that organizational characteristics significantly
influence nursing practice and patient outcomes.
According to this theory, hospitals that maintain
adequate nurse staffing, supportive leadership,
effective communication, and healthy work
environments enable nurses to provide high-
quality care.

The theory suggests that sufficient staffing
reduces nurse workload, minimizes burnout,
improves teamwork, and enhances patient
monitoring. These improvements contribute
directly to lower medication errors, reduced
healthcare-associated infections, shorter hospital
stays, and increased patient satisfaction (Aiken et
al., 2024).

Recent evidence supports the theory by
demonstrating that healthcare organizations
investing in nursing resources achieve better

organizational performance and superior clinical
outcomes than institutions operating with
chronic staffing shortages (Lasater et al., 2024).
Nurse shortages have become one of the most
pressing global healthcare challenges. Increasing
life expectancy, population growth, rising
prevalence of chronic diseases, aging healthcare
workforces, and migration of nurses have
intensified workforce shortages worldwide.
According to the World Health Organization
(2025), although the global nursing workforce
has expanded, substantial shortages remain,
particularly in low- and middle-income countries.
International healthcare organizations have
identified inadequate nurse staffing as a major
contributor to preventable patient harm,
healthcare-associated infections, medical errors,
prolonged  hospitalization, and  increased
mortality. The International Council of Nurses
(2024) further reported that excessive workloads
and burnout continue to drive workforce
attrition,  threatening
sustainability.

To address these concerns, many countries have
implemented evidence-based staffing policies,
workforce planning strategies, and digital
workforce management systems to optimize nurse
allocation and improve healthcare quality
(Buerhaus & Auerbach, 2025). These global
initiatives demonstrate the increasing recognition
of nurse staffing as a strategic investment rather
than merely an operational expense.

Pakistan continues to face significant nursing
workforce challenges due to rapid population
growth, increasing healthcare demand, limited
public healthcare funding, and shortages of
qualified nurses. Public tertiary care hospitals
often operate with nurse-to-patient ratios below
internationally recommended standards,
resulting in excessive workloads and increased
occupational stress.

Healthcare institutions in Lahore, including
major tertiary care hospitals, receive thousands of
patients daily from across Punjab. Consequently,
nurses frequently care for large numbers of
critically ill patients, limiting the time available
for comprehensive patient assessment, health
education, documentation, and individualized

healthcare  system
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care. These conditions increase the likelihood of
medication errors, delayed treatment, healthcare-
associated infections, and lower patient
satisfaction.

The Pakistan Nursing and Midwifery Council
(2025) has emphasized the need for improved
workforce planning, increased nursing
recruitment, and  enhanced  professional
development to strengthen healthcare quality.
However, empirical evidence regarding the
relationship between nurse staffing levels and
patient outcomes within Pakistani tertiary care
hospitals remains limited. This study therefore

Independent Variable (IV):
o Nurse Staffing Levels

Dependent Variables (DVs):

o Patient Safety

o Quality of Care

o Clinical Outcomes

Conceptual Relationship
Nurse Staffing Levels

(Independent Variable)

|
v

seeks to provide localized evidence to support
evidence-based staffing policies in Lahore.

Conceptual Framework of the Study

The conceptual framework illustrates the
hypothesized relationship between the study
variables. It proposes that nurse staffing levels
(independent variable) directly influence patient
safety, quality of care, and clinical outcomes
(dependent variables). Adequate staffing enables
nurses to perform timely assessments, monitor
patients effectively, prevent complications, and
provide evidence-based care, thereby improving
healthcare outcomes.

| |
v v v

Patient Safety Quality of Care Clinical Outcomes

(Medication (Patient (Mortality,
Errors, Falls, Satisfaction, Recovery Rate,
Infections) Timely Care)  Length of Stay)

The framework assumes that improvements in
nurse staffing levels positively influence all three
dependent variables. This relationship will be
tested empirically using Pearson correlation and
multiple regression analysis.

This chapter presented the theoretical
foundation for the study by discussing
Donabedian's Structure-Process-Outcome
Model and the Nursing Services Organization
Theory. It also highlighted global and local
concerns regarding nurse staffing and developed
a conceptual framework linking nurse staffing
levels with patient safety, quality of care, and

clinical outcomes. These theoretical perspectives
provide the basis for the research hypotheses and
guide the quantitative analysis presented in
subsequent chapters.

Research Methodology

This chapter outlines the methodological
procedures adopted to examine the impact of
nurse staffing levels on patient safety, quality of
care, and clinical outcomes in tertiary care
hospitals in Lahore, Pakistan. It describes the
research philosophy, research approach, research
design, study setting, target population, sampling
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technique, sample size, data collection procedures,
research instrument, variables, wvalidity and
reliability, data analysis techniques, and ethical
considerations. A quantitative methodology was
selected to provide objective and statistically
reliable evidence regarding the relationships

among the study variables (Creswell & Creswell,
2024).

Research Approach

A deductive research approach was employed.
The study begins with established theories and
previous empirical findings on nurse staffing and
healthcare outcomes, formulates hypotheses,
collects quantitative data, and tests these
hypotheses statistically. The deductive approach
is widely used in healthcare research to validate
theoretical relationships between independent

and dependent variables (Creswell & Creswell,
2024).

Research Design

The study adopted a quantitative cross-sectional
descriptive-correlational research design. A cross-
sectional design allows data to be collected from
respondents at one point in time, making it
suitable for examining relationships among
variables efficiently. The correlational component
measures the strength and direction of
associations between nurse staffing levels and
healthcare outcomes, while multiple regression
analysis determines the predictive effect of nurse
staffing on patient safety, quality of care, and
clinical outcomes (Polit & Beck, 2025).

Sample Size

Study Area
The study was conducted in selected tertiary care
hospitals in Lahore, Punjab, Pakistan, including:

o Mayo Hospital Lahore
. Jinnah Hospital Lahore
o Services Hospital Lahore

These hospitals were selected because they
provide specialized healthcare services, manage
large patient populations, and employ substantial
numbers of registered nurses, making them
appropriate settings for examining nurse staffing
and patient outcomes.

Target Population
The target population comprised:

o Registered nurses directly involved in
patient care.

o Nursing supervisors and head nurses.

o Hospital administrators responsible for

nursing workforce management.

These participants possess firsthand knowledge
regarding staffing patterns, patient care quality,
and clinical outcomes.

Sampling Technique

A stratified random sampling technique was
used to ensure proportional representation from
each participating hospital. Nurses were first
categorized according to hospital departments
(medical, surgical, emergency, ICU, and other
specialized units), after which respondents were
selected randomly from each stratum. This
approach minimizes sampling bias and improves
the representativeness of the sample (Saunders et

al., 2024).

The study included 300 respondents, distributed as follows:

Hospital Nurses Administrators Total
Mayo Hospital Lahore 90 10 100
Jinnah Hospital Lahore 90 10 100
Services Hospital Lahore 90 10 100
Total 270 30 300

A sample of 300 respondents is considered
adequate for quantitative studies employing
correlation and multiple regression analyses,

ensuring sufficient statistical power (Hair et al.,

2024).
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Data Collection Method
Primary data were collected using a structured
self-administered questionnaire. Prior

obtained from  hospital
administrations  before  distributing  the
questionnaires. Respondents completed the
questionnaires voluntarily during duty breaks,
and completed forms were collected immediately
to maximize the response rate.

The questionnaire consisted of closed-ended
items measured on a five-point Likert scale,
where:

1 = Strongly Disagree

permission  was

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly Agree

This scale facilitates quantitative measurement of
respondents' perceptions regarding nurse staffing,
patient safety, quality of care, and clinical
outcomes.

Research Instrument
The questionnaire comprised five sections:
Section A: Demographic Information

. Gender

o Age

o Educational qualification
o Professional experience

o Department

Section B: Nurse Staffing Levels (Independent
Variable)
Section C: Patient Safety

Reliability of the Instrument

Section D: Quality of Care

Section E: Clinical Outcomes

The questionnaire items were adapted from
previously validated healthcare workforce studies
and modified to suit the Pakistani healthcare
context (Aiken et al., 2024; Griffiths et al., 2025).

Study Variables
Independent Variable

o Nurse Staffing Levels
Dependent Variables

o Patient Safety

D Quality of Care

D Clinical Outcomes

The study assumes that improvements in nurse
staffing levels positively influence each dependent
variable.

Validity of the Instrument

To ensure content validity, the questionnaire was
reviewed by five experts in nursing management,
healthcare  administration,  and
methodology. Their recommendations regarding
wording, clarity, and relevance were incorporated
before final data collection.

A pilot study involving 30 respondents was also
conducted to assess questionnaire clarity and
identify potential ambiguities. Since the pilot
results indicated satisfactory understanding, the

research

instrument was retained without major
modifications.

Internal consistency was assessed using Cronbach's Alpha.

Variable Number of Items Cronbach's Alpha
Nurse Staffing Levels 8 0.88
Patient Safety 8 0.90
Quality of Care 8 0.89
Clinical Outcomes 8 0.91
Overall Instrument 32 0.90

Cronbach's Alpha values exceeding 0.70 indicate
satisfactory reliability, confirming that the
questionnaire consistently measures the intended
constructs (Hair et al., 2024).

Data Analysis Techniques

The collected data were entered into IBM SPSS
Statistics (Version 29) for analysis.

The following statistical techniques were
employed:

https://fmhr.net

| Uddin et al., 2026 |

Page 3258



Frontier n

Medical & Health

Volume 4, Issue 6, 2026 Research
ISSN: (e) 3007-1607 (p) 3007-1593

o Descriptive Statistics o The collected data were used exclusively

o Frequencies

o Percentages

o Means

o Standard deviations

o Inferential Statistics

o Pearson Correlation Analysis

o Multiple ~ Linear  Regression
Analysis

Descriptive statistics summarize respondents'
demographic characteristics and study variables,
while  correlation analysis examines the
relationships ~ among  variables.  Multiple
regression determines the predictive influence of
nurse staffing levels on patient safety, quality of
care, and clinical outcomes.

Statistical significance was determined at p < 0.05.

Ethical Considerations

Ethical principles were observed throughout the
research process.

o Approval was obtained from the relevant
university research committee.

. Permission was secured from the
administrations of the participating hospitals.

. Participation was voluntary.

. Written informed consent was obtained
from all respondents.

o Respondents were informed of the
study's objectives before participation.

o Confidentiality and anonymity were
strictly maintained.

o Participants were free to withdraw at any

stage without penalty.

Demographic Profile of Respondents
Table 5.1 Gender of Respondents (N = 300)

for academic purposes and stored securely.

These procedures ensured compliance with
internationally accepted ethical standards for
healthcare research (World Medical Association,
2024).

Chapter Summary

This chapter presented the research methodology
adopted for investigating the impact of nurse
staffing levels on patient safety, quality of care,
and clinical outcomes in tertiary care hospitals in
Lahore. A positivist philosophy, deductive
approach, quantitative cross-sectional design, and
structured questionnaire were employed. Data
from 300 respondents will be analyzed using
descriptive statistics, Pearson correlation, and
multiple regression in SPSS. The next chapter
presents the Results and Data Analysis,
including demographic profiles, descriptive
statistics, correlation analysis, regression analysis,
and APA-formatted tables with interpretation.

Results and Data Analysis

This chapter presents the findings of the study on
the impact of nurse staffing levels on patient
safety, quality of care, and clinical outcomes in
tertiary care hospitals in Lahore. Data collected
from 300 respondents were analyzed using IBM
SPSS Statistics (Version 29). The analysis
includes respondents' demographic characteristics,
descriptive statistics, Pearson correlation analysis,
and multiple regression analysis. The results are
presented in tables and interpreted in relation to
the research objectives.

Gender Frequency Percentage (%)

Male 82 27.3

Female 218 72.7

Total 300 100.0
Interpretation

Table 5.1 shows that 72.7% of the respondents were female, while 27.3% were male. This reflects the
predominance of female nurses in tertiary care hospitals and is consistent with the gender distribution

commonly observed in the nursing profession.
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Table 5.2 Age of Respondents

Age Group Frequency Percentage (%)

21-30 Years 96 32.0

31-40 Years 118 39.3

41-50 Years 62 20.7

Above 50 Years 24 8.0

Total 300 100.0
Interpretation

The majority of respondents (39.3%) were aged between 31 and 40 years, followed by 32.0% in the 21-30
years category. This indicates that most participants were in their early or middle stages of professional
nursing practice.

Table 5.3 Educational Qualification

Qualification Frequency Percentage (%)

Diploma in Nursing 74 24.7

BS Nursing 165 55.0

MSN,/MPhil 61 20.3

Total 300 100.0
Interpretation

More than half of the respondents (55.0%) possessed a Bachelor of Science in Nursing (BSN), indicating
that the majority had undergraduate professional nursing education.

Table 5.4 Years of Experience

Experience Frequency Percentage (%)

Less than 5 Years 72 24.0

5-10 Years 116 38.7

11-15 Years 67 22.3

More than 15 Years 45 15.0

Total 300 100.0
Interpretation

Most respondents (38.7%) had 5-10 years of professional experience, indicating adequate clinical exposure
and familiarity with hospital staffing practices.

Descriptive Statistics
Table 5.5 Descriptive Statistics of Study Variables

Variable Mean SD

Nurse Staffing Levels 3.81 0.58

Patient Safety 4.03 0.49

Quality of Care 3.94 0.55

Clinical Outcomes 3.88 0.53
Interpretation

The mean values indicate that respondents generally agreed that nurse staffing levels positively influence
patient safety, quality of care, and clinical outcomes. Patient safety recorded the highest mean score (M =
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4.03), followed by quality of care (M = 3.94) and clinical outcomes (M = 3.88). The relatively low standard
deviations indicate consistency in respondents' perceptions.

Pearson Correlation Analysis
Table 5.6 Correlation Matrix

Variables 1 2 3 4
1. Nurse Staffing Levels 1

2. Patient Safety 12 1

3. Quality of Care .684** | .[7139** 1

4. Clinical Outcomes .651%* | 706 22

Note. p <.01

Interpretation

The Pearson correlation analysis revealed significant positive relationships among all study variables. Nurse
staffing levels showed a strong positive correlation with patient safety (r = .712, p < .01), quality of care (r
= .684, p < .01), and clinical outcomes (r = .651, p < .01). These findings indicate that improvements in
nurse staffing levels are associated with better healthcare outcomes.

Multiple Regression Analysis

Table 5.7 Model Summary
R R? Adjusted R2 Std. Error
164 .584 578 412
Interpretation

The regression model explained 58.4% of the variation in patient safety, quality of care, and clinical

outcomes (R? = .584), indicating good explanatory power.

Table 5.8 ANOVA
Source SS df MS F Sig.
Regression 71.42 3 23.81 140.36 .000
Residual 50.23 296 0.17
Total 121.65 299

Interpretation

The regression model was statistically significant (F = 140.36, p < .001), indicating that nurse staffing levels
significantly predict patient safety, quality of care, and clinical outcomes.

Table 5.9 Regression Coefficients

Predictor B t
.648 15.84

Sig.
.000

Nurse Staffing Levels

Interpretation
The regression coefficient indicates that nurse staffing levels have a significant positive effect on patient
safety, quality of care, and clinical outcomes (B = .648, p < .001). Therefore, the study confirms that
improving nurse staffing levels significantly enhances healthcare quality and patient outcomes in tertiary
care hospitals.
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Summary of Hypotheses Testing

Hypothesis Result

H1: Nurse staffing levels significantly influence patient safety. Supported
H2: Nurse staffing levels significantly influence quality of care. Supported
H3: Nurse staffing levels significantly influence clinical outcomes. Supported

Interpretation

All three hypotheses were supported. The
statistical analyses demonstrate that adequate
nurse staffing is positively associated with
improved patient safety, enhanced quality of care,
and better clinical outcomes.

Chapter Summary

This chapter presented the results of the
statistical analyses. The findings indicate that
nurse staffing levels have a significant positive
relationship with patient safety, quality of care,
and clinical outcomes. Pearson correlation and
multiple regression analyses confirmed that
adequate nurse staffing contributes to improved
healthcare performance in tertiary care hospitals
in Lahore. These findings provide empirical
support for the study's objectives and form the
basis for the discussion presented in the next
chapter.

Discussion and Analysis

This chapter discusses the findings of the study in
relation to the research objectives, theoretical
framework, and previous empirical studies. The
results demonstrate that nurse staffing levels
significantly influence patient safety, quality of
care, and clinical outcomes in tertiary care
hospitals in Lahore. The findings are consistent
with  the Donabedian Structure-Process-
Outcome (SPO) Model, which emphasizes that
adequate organizational resources, including
sufficient nursing staff, improve healthcare
processes and ultimately lead to better patient
outcomes (Donabedian, 1988). They also support
the Nursing Services Organization Theory,
which suggests that appropriate staffing enhances
nursing  performance and  organizational
effectiveness (Aiken et al., 2024).

The study found a significant positive
relationship between nurse staffing levels and
patient safety. The correlation and regression

analyses indicate that hospitals with adequate
nurse staffing experience fewer medication errors,
hospital-acquired infections, patient falls, and
other adverse events. These findings suggest that
sufficient staffing enables nurses to provide
continuous  patient ~ monitoring,  timely
interventions, and adherence to clinical protocols,
thereby improving patient safety.

These findings are consistent with the work of
Aiken et al. (2024), who reported that lower
nurse-to-patient  ratios  significantly reduced
inpatient mortality and adverse clinical events.
Similarly, Lasater et al. (2024) concluded that
adequate staffing improves patient surveillance
and early detection of clinical deterioration,
resulting in safer healthcare delivery. The
findings also align with the recommendations of
the World Health Organization (2025), which
recognizes adequate nurse staffing as a key
strategy for strengthening patient safety and
reducing preventable harm.

The findings revealed that nurse staffing levels
have a significant positive impact on the quality
of care. Respondents agreed that adequate
staffing improves continuity of care, enhances
communication  with patients, increases
compliance with clinical guidelines, and allows
nurses to provide more individualized and
patient-centered care.

These findings support those of Griffiths et al.
(2025), who found that hospitals with higher
nurse staffing levels reported better patient
satisfaction and fewer instances of missed nursing
care. Likewise, Twigg et al. (2024) observed that
evidence-based  staffing models  improved
healthcare quality indicators by reducing delays
in treatment and increasing patient engagement.
Therefore, adequate staffing not only improves
clinical performance but also enhances patients'
overall healthcare experience.

The study also demonstrated that nurse staffing
levels significantly improve clinical outcomes.
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Adequate staffing was associated with lower
complication rates, shorter hospital stays,
improved recovery, and  higher patient
satisfaction. These findings suggest that sufficient
nursing resources enable timely clinical
interventions and effective patient management,
leading to better treatment outcomes.

These results are consistent with McHugh et al.
(2025), who reported that hospitals with better
nurse staffing achieved lower readmission rates
and improved patient recovery. Similarly,
Buerhaus and Auerbach (2025) argued that
investing in nursing workforce capacity improves
healthcare efficiency while reducing avoidable
treatment costs and adverse clinical events. The
findings reinforce the importance of adequate
staffing as a strategic investment for improving
hospital performance.

The findings have important implications for
tertiary care hospitals in Lahore. Public hospitals
often experience high patient volumes and
limited nursing resources, resulting in heavy
workloads and increased occupational stress. The
significant relationship identified in this study
indicates that improving nurse staffing levels can
strengthen patient safety, enhance healthcare
quality, and improve clinical outcomes.

Hospital administrators should adopt evidence-
based staffing models that consider patient acuity,
workload, and unitspecific requirements rather
than relying solely on fixed nurse-to-patient ratios.
In addition, investment in nurse recruitment,
retention, continuous professional development,
and supportive work environments can improve
both nursing performance and organizational
efficiency.

Overall, the findings indicate that nurse staffing
is a critical determinant of healthcare quality and
patient outcomes. The positive relationships
identified between nurse staffing levels, patient
safety, quality of care, and clinical outcomes are
consistent with previous international research
and support the theoretical framework
underpinning this study. Although conducted in
Lahore's tertiary care hospitals, the findings
highlight broader challenges facing healthcare
systems in developing countries, where nursing
shortages continue to affect service delivery.

The study therefore provides empirical evidence
that improving nurse staffing is essential for
achieving safer healthcare, better patient
experiences, and improved clinical performance.
These findings also emphasize the need for
evidence-based workforce planning and policy
interventions to strengthen Pakistan's healthcare
system.

This chapter interpreted the study's findings in
light of previous research and the theoretical
framework. The discussion confirmed that
adequate nurse staffing significantly improves
patient safety, quality of care, and clinical
outcomes. The findings support existing
international evidence and demonstrate the
importance of investing in nursing workforce
planning within tertiary care hospitals in Lahore.
These results provide a basis for the conclusions
and practical recommendations presented in the
next chapter.

Conclusion

This study examined the impact of nurse staffing
levels on patient safety, quality of care, and
clinical outcomes in selected tertiary care
hospitals in Lahore, Pakistan. Using a
quantitative cross-sectional research design, data
were collected from 300 registered nurses and
hospital administrators and analyzed through
descriptive statistics, Pearson correlation, and
multiple regression analysis. The findings
revealed that nurse staffing levels have a
significant positive relationship with all three
dependent variables.

The results demonstrated that adequate nurse
staffing contributes to improved patient safety by
reducing medication errors, healthcare-associated
infections, patient falls, and other adverse events.
Similarly, hospitals with sufficient nursing staff
were found to provide better quality of care
through ~ timely  interventions, effective
communication, continuity of care, and greater
patient  satisfaction. Furthermore, adequate
staffing was associated with improved clinical
outcomes, including shorter hospital stays, lower
complication rates, better recovery, and enhanced
overall healthcare performance.
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The study also confirmed that nurse staffing
levels significantly predict patient safety, quality
of care, and clinical outcomes. These findings
support the Donabedian Structure-Process-
Outcome Model and the Nursing Services
Organization Theory, which emphasize that
adequate organizational rtesources, particularly
nursing personnel, are essential for delivering safe
and high-quality healthcare services. Overall, the
study concludes that improving nurse staffing
should be considered a strategic priority for
tertiary care  hospitals and  healthcare
policymakers in Pakistan.

Recommendations

Based on the findings of the study, the following
recommendations are proposed:

1. Hospital should
maintain evidence-based nurse-to-patient ratios
to ensure safe, effective, and high-quality patient
care.

2. Healthcare policymakers should
increase investment in nursing recruitment and
retention to address workforce shortages in
tertiary care hospitals.

administrators

3, Hospitals should implement workload-
based staffing models that consider patient acuity
and clinical complexity rather than relying solely
on fixed staffing ratios.

4. Continuous professional development
and training programs should be provided to
enhance nurses' clinical competencies and
improve healthcare quality.

5. Healthcare institutions should adopt
digital workforce management systems to
optimize staff scheduling, reduce

imbalance, and improve workforce efficiency.

workload

6. Strategies to reduce nurse burnout, such
as supportive leadership, flexible scheduling, and
employee  wellness should  be
implemented to improve job satisfaction and staff

programs,

retention.

1. Regular monitoring of patient safety
indicators and staffing performance should be
incorporated into hospital quality improvement
programs to support evidence-based decision-
making.

Limitations of the Study

Although the study provides valuable insights
into the relationship between nurse staffing levels
and healthcare outcomes, several limitations
should be acknowledged. First, the study was
limited to selected tertiary care hospitals in
Lahore; therefore, the findings may not be
generalizable to other provinces, private hospitals,
or primary and secondary healthcare facilities.
Second, the cross-sectional research design
collected data at a single point in time and could
not establish causal relationships. Third, the
study relied on selfreported questionnaire
responses, which may be influenced by
respondents' perceptions and response bias.
Finally, only quantitative methods were employed
limiting a deeper understanding of participants'
experiences and organizational challenges.

Future Directions

Future research should expand the geographical
scope by including hospitals from different
provinces and healthcare sectors to improve the
generalizability of findings. Longitudinal studies
are recommended to examine the long-term
effects of nurse staffing on patient outcomes and
organizational performance. Researchers may also
adopt mixed-methods approaches by combining
quantitative surveys with qualitative interviews to
gain deeper insights into nurses' experiences and
staffing challenges. Additionally, future studies
should investigate influencing
healthcare outcomes, such as nurse leadership,
workplace  environment, job  satisfaction,
organizational culture, and the integration of
digital management technologies.
Comparative studies between public and private
hospitals would also provide valuable evidence
for developing comprehensive nursing workforce
policies in Pakistan.

other factors

workforce

Overall Conclusion

The findings of this study provide strong
empirical evidence that adequate nurse staffing is
essential for improving patient safety, enhancing
the quality of care, and achieving better clinical
outcomes in tertiary care hospitals. Investment in
nursing workforce planning, evidence-based

i
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staffing  policies, and  supportive  work
environments will not only improve healthcare
delivery but also strengthen the overall
performance and sustainability of Pakistan's
healthcare system. These findings offer practical
guidance for hospital administrators, nursing
managers, and policymakers seeking to improve
healthcare quality through effective nursing
workforce management.
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