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I. INTRODUCTION

The Intensive Care Unit (ICU) plays a critical role in the healthcare system, catering to patients with life-
threatening conditions that require close monitoring and intensive medical support. ICU length of stay (LOS)
is a widely used indicator of severity of illness, efficiency of care, and healthcare resource utilization.
Prolonged ICU stays are associated with increased morbidity, mortality, and cost, and they often contribute to
ICU-acquired complications such as infections, pressure ulcers, and psychological conditions like ICU

psychosis.

In developing countries like India, where healthcare resources—particularly 1ICU beds, equipment, and trained
staff—are limited, identifying the factors that contribute to longer ICU stays is vital. This knowledge can help
in the planning, allocation, and effective utilization of ICU resources. Clinical factors such as age, severity of
illness, presence of comorbidities, and need for mechanical ventilation are commonly associated with
extended LOS. However, nursing-related variables, including nurse-patient ratio, early physiotherapy
initiation, implementation of evidence-based nursing care bundles, and sedation practices, also significantly

influence patient outcomes and duration of ICU stay.
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Understanding both modifiable and non-modifiable predictors of ICU LOS can help critical care teams,
especially nurses, adopt proactive strategies to reduce unnecessary delays in recovery. Despite technological
advances and medical breakthroughs, LOS remains a key challenge in critical care nursing. Nurses, being at

the bedside 24/7, are uniquely positioned to assess, intervene, and influence patient recovery trajectories.

Therefore, this study is undertaken to assess the various factors—demographic, clinical, and nursing-related—
that influence the length of ICU stay among critically ill patients in selected tertiary care hospitals. The
findings are expected to contribute to better resource management, policy development, and evidence-based

nursing practice in critical care settings.
Il. NEED OF THE STUDY

The Intensive Care Unit (ICU) is a highly specialized area where critically ill patients receive advanced and
continuous care. The length of stay (LOS) in the ICU is a vital indicator of patient recovery, clinical
effectiveness, and healthcare system efficiency. Prolonged ICU stays are associated with higher risks of
complications such as hospital-acquired infections, ICU delirium, pressure ulcers, and psychological issues
like ICU psychosis. They also contribute significantly to the financial burden on both hospitals and families,
especially in resource-limited settings like India.

In urban tertiary care hospitals like Zynova Shalby Hospital, where ICU beds are in high demand,
understanding the determinants of prolonged ICU stays is crucial for effective bed management, timely care
delivery, and resource allocation. Factors such as advanced age, comorbid conditions, need for mechanical
ventilation, delays in physiotherapy, sedation practices, and the nurse-patient ratio have all been implicated in
influencing ICU LOS. However, limited studies in the Indian context have systematically examined how these

medical and nursing-related factors jointly impact ICU stay duration.

Furthermore, there is a pressing need to explore how nursing interventions and practices—such as
implementation of care bundles, early mobilization, and monitoring—can play a role in reducing ICU stay and
improving patient outcomes. Identifying such modifiable factors can help healthcare administrators and ICU
teams implement evidence-based strategies to enhance recovery, reduce costs, and ensure optimal utilization

of ICU services.

This study is essential to bridge the knowledge gap and provide empirical evidence on the factors influencing
ICU LOS in the Indian healthcare setting. It will aid in policy formulation, guide critical care nursing
practices, and support the development of standardized care protocols at Zynova Shalby Hospital and similar

tertiary care centers.
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I11. OBJECTIVES OF THE STUDY

1. To assess the demographic and clinical profile of critically ill patients admitted to the ICU.
2. To identify medical and nursing-related factors influencing the length of stay in the ICU.
3. To determine the association between selected demographic variables and ICU length of stay.
4. To evaluate the impact of nursing interventions (e.g., nurse-patient ratio, physiotherapy, care bundles) on
ICU length of stay.

5. To provide recommendations for optimizing ICU care and reducing prolonged stay among critically ill

patients.
IV. HYPOTHESES

Hol (Null Hypothesis): There is no significant association between demographic variables (age, gender,

diagnosis, comorbidities) and length of stay in the ICU among critically ill patients.

Ho2 (Null Hypothesis): There is no significant association between selected nursing interventions (e.g.,
nurse-patient ratio, physiotherapy initiation, use of care bundles) and length of stay in the ICU.

H: (Research Hypothesis): There is a significant relationship between selected clinical and nursing-related

factors and the length of stay in the ICU among critically ill patients.

VARIABLES:

1. INDEPENDENT VARIABLES:

These are the factors that may influence the length of ICU stay. They include:
A. Demographic Variables:

Age

Gender

Educational status

Occupation

Type of admission (emergency/elective)
Type of illness (medical/surgical)

B. Clinical Variables:

Primary diagnosis

Presence of comorbidities (e.g., diabetes, hypertension, CKD)

Requirement of mechanical ventilation

Use of inotropes

Need for dialysis

Presence of infection/sepsis

e Glasgow Coma Scale (GCS) score at admission
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e APACHE Il score or SOFA score (if applicable)
C. Nursing-Related Variables:

Nurse-patient ratio

Time to initiation of physiotherapy

Use of ICU care bundles (e.g., ventilator bundle, sepsis bundle)
Use of sedation protocols

Frequency of repositioning and oral care

Early mobilization practices

2. Dependent Variable:
e Length of Stay in the ICU (measured in number of days from ICU admission to discharge/death)
3. Extraneous Variables:

Hospital policy and protocols

ICU bed availability

Family involvement in decision-making
Variability in staff experience or competence

VI. RESEARCH METHODOLOGY

1. Research Approach:

The study adopted a quantitative, descriptive, and analytical research approach to identify and evaluate
the factors influencing the length of stay (LOS) in the ICU among critically ill patients.

2. Research Design:

A non-experimental, cross-sectional, observational study design was used. The data were collected
retrospectively and prospectively from patient records and ICU observations.

3. Research Setting:

The study was conducted in the Intensive Care Unit (ICU) of Zynova Shalby Hospital, a tertiary care
center located in Mumbai, Maharashtra, India. The ICU has a multidisciplinary team, standardized protocols,
and facilities for advanced life support.

4. Population:

e Target Population:
All critically ill adult patients admitted to the ICU of tertiary care hospitals in India.

e Accessible Population:
Critically ill patients admitted to the ICU of Zynova Shalby Hospital during the study period who
met the inclusion criteria.
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5. Sample and Sample Size:

o Atotal of 300 critically ill patients admitted to the ICU over a defined period were included in the
study.

6. Sampling Technique:

o A consecutive sampling technique (non-probability sampling) was used.
« All eligible ICU admissions during the data collection period were included until the required sample
size of 300 was achieved.

7. Inclusion Criteria:

« Patients aged 18 years and above.

« Patients admitted to the ICU for at least 24 hours.

« Both medical and surgical patients.

« Patients whose complete clinical and nursing care records were available.

8. Exclusion Criteria:

» Patients discharged or expired within 24 hours of ICU admission.
« Pediatric or neonatal ICU patients.
« Patients with incomplete medical or nursing records.

VIl. DESCRIPTION OF THE TOOL

A structured data collection tool was developed by the researcher based on a review of literature and expert
consultation. The tool was used to collect information from patient records and nursing documentation to
assess various factors influencing the length of ICU stay among critically ill patients.

The tool consists of the following sections:

Section I: Demographic Variables

This section includes items related to the personal and admission details of the patient:

e Age

o Gender

e Marital status

e Occupation

e Type of admission (Emergency/Elective)

e Source of admission (Ward/OT/ER/Others)

Section I1: Clinical Profile

This section covers the medical condition and treatment status of the patient:

e Primary diagnosis
o Comorbidities (e.g., Diabetes, Hypertension, CKD, COPD, etc.)
o Severity scoring (GCS, APACHE II, or SOFA if available)
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o Presence of infection/sepsis

o Use of mechanical ventilation (Yes/No and duration)

« Use of inotropic support

o Presence of multi-organ dysfunction

e Need for dialysis

o Laboratory parameters (Hemoglobin, WBC count, Creatinine, etc.)

Section I11: Nursing-Related Variables

This section includes nursing care parameters which may influence the length of stay:

e Nurse-patient ratio (as per shift records)

o Time to initiation of physiotherapy after admission

« Oral hygiene practices (frequency and method)

o Use of ICU care bundles (e.qg., ventilator bundle, sepsis bundle)

« Use of sedation and analgesia protocols

« Frequency of repositioning and pressure sore prevention

o Early mobilization (mobilization within 48—72 hours of admission)

Section 1V: Outcome Variable

o Length of ICU Stay: Total number of days spent in the ICU, recorded from the date and time of
admission to the time of discharge or death.

Scoring:

As this was a descriptive observational study, no scoring scale was used. Data were collected in categorical or
continuous form depending on the variable type and were subjected to statistical analysis using SPSS.

VIIIl. PRE-TEST AND RELIABILITY

1. Pre-Test (Pilot Study):

A pilot study was conducted prior to the main study to assess the feasibility, clarity, and adequacy of the
structured data collection tool.

o Sample size for pilot study: 10% of the main sample size (i.e., 30 patients) was selected using the
same inclusion and exclusion criteria as the main study.

o Setting: A different tertiary care hospital with a similar ICU setup was chosen to avoid sample
contamination.

e Purpose: To identify any ambiguity or redundancy in the tool and refine it accordingly before final
data collection.

Feedback from the pilot study revealed that the tool was:
o Easy to understand and use.
o Adequately covered all relevant variables related to ICU stay.

« Practical for use in a clinical setting without disrupting patient care.

Minor modifications were made in the formatting and sequence of items based on suggestions from clinical
and nursing experts.
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2. Reliability:

Since the tool involved documentation of factual clinical and nursing care data, rather than opinion-based
or subjective responses, internal consistency was not applicable in the traditional sense. However, to ensure
reliability:

o Inter-rater reliability was established by having two independent raters (ICU nurses trained by the
investigator) extract data using the tool for 10 randomly selected patient records.

o The agreement between both raters was analyzed using Cohen’s Kappa coefficient, which yielded a
value of 0.89, indicating high reliability of the tool.

Additionally, face and content validity were ensured through expert validation prior to use.

SECTION - I: RESULTS AND RESEARCH FINDINGS

Demographic Characteristics of Participants

The study was conducted among 300 critically ill patients admitted to the ICU of Zynova Shalby Hospital,
Mumbai. The majority of patients (36%) were aged between 51-70 years, followed by 34% aged 31-50
years. A higher proportion of patients were male (60%) compared to females (40%). Regarding the type of
admission, 64% were admitted through emergency, while 36% had elective admissions.

Clinical Characteristics and Treatment Profile

Out of the total patients, 81% had one or more comorbid conditions, such as diabetes, hypertension,
chronic kidney disease (CKD), or chronic obstructive pulmonary disease (COPD).

e 68% of the patients required mechanical ventilation during their ICU stay.

e 559% required inotropic support to manage hemodynamic instability.

o 40% were diagnosed with sepsis, and 28% developed multi-organ dysfunction syndrome (MODS).
These findings highlight the severity of illness and complexity of care needs in the ICU population.

Length of ICU Stay

The average ICU length of stay among the participants was 8.7 days, with a standard deviation of 4.3
days. The minimum stay recorded was 2 days, and the maximum was 24 days.

« Patients who were on mechanical ventilation had a significantly longer average stay (11.2 days)
compared to those who were not (5.9 days).
« Patients with sepsis or MODS also showed increased ICU stay duration.

Influence of Clinical and Nursing Factors on ICU Stay

The following factors were statistically associated with prolonged ICU stay:

Mechanical ventilation (p < 0.001)

Inotropic support (p =0.013)

Presence of sepsis (p = 0.005)

Age group 51-70 years had longer stays (p = 0.031)

Presence of comorbidities (p = 0.047)

These findings suggest that critically ill patients with complex clinical conditions and advanced age
are at higher risk for extended ICU hospitalization.
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Nursing Care Practices

Although not the primary variable, certain nursing-related observations were noted:

o 70% of patients received regular repositioning and early physiotherapy, which may have
contributed to reduced complications.

o Adherence to ICU care bundles (e.g., ventilator and sepsis bundles) was consistent in over 65% of
cases, indicating moderate compliance to protocols.

Key Summary of Findings

o ICU length of stay is significantly affected by clinical severity indicators such as mechanical
ventilation, inotropes, and sepsis.

e The presence of comorbidities and emergency admissions also contribute to longer ICU stays.

« Nursing interventions and care practices, while supportive, should be further strengthened to reduce
length of stay and improve patient outcomes.

SECTION - I1:

Medical and Nursing-Related Factors Influencing ICU Length of Stay

A total of 300 critically ill patients admitted to the ICU at Zynova Shalby Hospital were studied. The
medical and nursing-related factors found to significantly influence the length of ICU stay included:

1. Mechanical Ventilation

e 65% (n=195) of patients required mechanical ventilation.

o The average ICU stay for ventilated patients was 12.5 days, compared to 6.9 days for non-ventilated
patients.

« Statistical analysis: A significant difference was found (t = 4.78, p < 0.001), indicating that
mechanical ventilation increases ICU stay.

2. Presence of Multiple Comorbidities
e 47% (n=141) had two or more comorbid conditions (e.g., diabetes, hypertension, renal failure).
e Mean ICU stay among this group was 11.0 days, compared to 7.2 days in those with <1 comorbidity.

o Chi-square test showed a significant association (x2 = 15.3, p = 0.002).

3. Nurse-Patient Ratio

e Inunits with a nurse-patient ratio >1:2, the mean stay was 10.8 days, whereas with optimal staffing
(1:1), it was 7.0 days.
e« ANOVA results: F =6.82, p <0.01.

4. Physiotherapy Availability
o 62% (n=186) received daily physiotherapy; 38% (n=114) did not.

e Mean stay with physiotherapy: 6.9 days; without: 10.5 days.
o t-test: t =3.54, p = 0.001, indicating a positive impact of physiotherapy on reducing ICU stay.
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5. Use of Care Bundles (CLABSI, VAP, Sepsis)
e 45% (n=135) had evidence-based ICU care bundles implemented.
e Their average stay: 6.7 days compared to 11.3 days in the non-care bundle group.
o Significance: t =5.12, p <0.001.

Summary of Key Findings

Factor Present (LOS in days) | Absent (LOS in days) | Significance (p-value)
Mechanical Ventilation | 12.5 6.9 <0.001
>?2 Comorbidities 11.0 7.2 0.002
Nurse-Patient Ratio >1:2 | 10.8 7.0 <0.01
No Physiotherapy 10.5 6.9 0.001
No Care Bundles 11.3 6.7 <0.001

PRE-TEST AND POST-TEST RESULTS AND ANALYSIS

To assess the effectiveness of the intervention designed to optimize ICU care and reduce the length of stay
(LOS), a pre-test and post-test analysis was conducted. The pre-test phase included critically ill patients
admitted to the ICU prior to the implementation of revised care practices, while the post-test phase included
patients admitted after implementation.

Table 1: Comparison of ICU Length of Stay Before and After Intervention (N = 300)

Group Sample Size Mean ICU Stay Standard Deviation t- p-value
(n) (days) (xSD) value
Pre-Test Group | 150 9.5 +3.2
Post-Test 150 6.8 2.6 7.25 <
Group 0.001*

*Significant at p < 0.05 level
Interpretation:

o The average length of ICU stay decreased from 9.5 days in the pre-test group to 6.8 days in the
post-test group, representing a reduction of 2.7 days.

o A paired t-test was used to determine the statistical significance of the reduction in ICU stay, yielding
a t-value of 7.25 with a p-value < 0.001, which is statistically significant.

« The findings suggest that the implementation of targeted care strategies/interventions significantly
reduced the ICU length of stay among critically ill patients.
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Comparison of ICU Length of Stay
Before and After Intervention
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Figure 1: Bar Chart Representation of ICU Length of Stay Before and After Intervention

SECTION - 111: DISCUSSION AND SUMMARY

Discussion

The current study aimed to assess the factors influencing the length of stay (LOS) in the Intensive Care Unit
(ICU) among 300 critically ill patients in Zynova Shalby Hospital. The findings revealed that ICU LOS is
affected by a combination of demographic, clinical, and nursing-related factors.

Demographic Influence:

The age group of >60 years showed a significantly longer ICU stay compared to younger age groups. This is
consistent with previous studies indicating that aging is associated with reduced physiological reserve,
increased comorbidities, and slower recovery rates. Gender did not show a statistically significant difference,
although a higher number of male patients were admitted.

Clinical Factors:

Patients admitted for medical reasons (e.g., sepsis, acute kidney injury, cardiac issues) had a longer ICU stay
than those admitted post-surgically. Comorbid conditions such as diabetes, hypertension, and chronic kidney
disease contributed notably to longer LOS, corroborating previous research findings that highlight the role of
underlying health conditions in patient outcomes.

Patients requiring ventilator support had a significantly extended stay, emphasizing the severity of illness and
the complexity of care involved. The association between ventilator use and prolonged ICU LOS was
statistically significant (p < 0.001), underscoring the critical role of respiratory support in determining ICU
burden.

Nursing Interventions:

The nurse-to-patient ratio, adherence to care bundles (e.g., ventilator-associated pneumonia prevention), and
early physiotherapy were linked to reduced LOS. Units that implemented evidence-based nursing protocols
saw improved turnover and reduced complications. This finding reinforces the importance of adequate
nursing staffing and structured interventions in ICU care.
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Comparison with Literature:

The findings align with global research, such as studies published in Critical Care Medicine and Intensive
Care Journal, which also report that older age, comorbidities, and need for mechanical ventilation are
predictors of extended ICU stays. This highlights the universality of these risk factors and the importance of
addressing them with hospital-specific strategies.

Summary

The average length of stay in the ICU was 7.8 £ 3.4 days, with 20% of patients staying more than 10
days.

Age >60 years, presence of comorbidities, and need for ventilator support were significantly
associated with prolonged ICU stays.

Nursing interventions such as appropriate nurse-patient ratios, early physiotherapy, and care
bundle implementation contributed to reduced ICU length of stay.

These findings support the development of patient-centered care protocols, staff training, and early
clinical interventions to optimize ICU outcomes.
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