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Effects Analysis in a Tertiary Care Hospital in Delhi. 2 

 3 

Abstract 4 

Background: Length of stay (LOS) in the Emergency Department (ED) is a critical indicator of 5 

efficiency, resource utilization and quality of emergency care. Prolonged LOS contributes to 6 

crowding, delays in treatment, and potential compromise of patient safety. 7 

 8 

Objectives: To identify factors associated with prolonged LOS in the ED of a tertiary care hospital in 9 

Delhi and to apply Failure Mode and Effects Analysis (FMEA) to prioritize high-risk process failures. 10 

 11 

Methods: A descriptive observational study was carried out in the ED of a tertiary care hospital in 12 

Delhi from November 2021 to February 2022. LOS was defined as the time interval between ED 13 

registration and final disposition. Process mapping, review of ED records, and structured data 14 

extraction were used to capture patient flow and reasons for delay. A multidisciplinary team 15 

conducted FMEA across key ED sub-processes; severity, occurrence and detectability scores were 16 

assigned, and Risk Priority Numbers (RPNs) were calculated. 17 

 18 

Results: A substantial proportion of patients experienced LOS of 720 minutes or more (≥12 hours). 19 

Departments such as internal medicine, pulmonology and emergency services showed a higher 20 

number of patients with prolonged LOS than other specialties. Patients converted from ED to 21 

inpatient status, especially those requiring multiple consultations and investigations, were more 22 

likely to remain beyond 12 hours. Major contributors to delay included waiting for specialist 23 

consultation, delay in diagnostic tests and reports, bed unavailability, and administrative processes. 24 

FMEA highlighted high-RPN failure modes in registration, triage, investigation turnaround time and 25 

bed allocation workflows. 26 

 27 

Conclusion: Multiple inter-related process issues were found to contribute to ED LOS of ≥12 hours 28 

in the study hospital. FMEA provided a structured framework to identify and rank critical failure 29 

modes, supporting targeted corrective actions. Implementing the recommended changes has the 30 

potential to reduce LOS, improve patient flow and enhance the quality and safety of emergency care 31 

in tertiary settings. 32 
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Introduction 36 

Emergency Departments are pivotal entry points to hospital care and often operate under 37 

conditions of high demand and constrained resources. Length of stay in the ED is widely used as a 38 

performance indicator because it reflects the combined efficiency of triage, clinical assessment, 39 

diagnostics, decision-making and disposition processes. Excessive LOS contributes to crowding, 40 

boarding of admitted patients, delays in definitive treatment and increased risk of adverse events. 41 

In Indian tertiary care hospitals, prolonged ED LOS has been linked to systemic factors such as high 42 

patient volume, limited inpatient beds, delays in diagnostic services and fragmented coordination 43 

between clinical and support departments. Risk-management tools, particularly Failure Mode and 44 

Effects Analysis, enable proactive identification of process vulnerabilities before adverse events 45 

occur. FMEA systematically examines each step in a process, identifies potential failure modes, and 46 

quantifies their relative risk through the RPN score. 47 

Recognizing the need to improve ED throughput and reduce avoidable delays, this study was 48 

designed with two key objectives: (1) to analyze factors associated with prolonged LOS in the 49 

Emergency Department of a tertiary care hospital in Delhi; and (2) to employ FMEA to identify, 50 

prioritize and propose corrective measures for high-risk failure modes in ED processes. 51 

 52 

Materials and Methods 53 

Study design and setting 54 

A descriptive, observational study was undertaken in the Emergency Department of a tertiary care 55 

hospital in Delhi as part of doctoral research in Hospital Management at Sunrise University, Alwar. 56 

Study period and population 57 

The study covered the period from November 2021 to February 2022. All eligible patients attending 58 

the ED during this period and for whom complete LOS-related data were available were included. 59 

Exclusion criteria (such as patients dead on arrival or cases with incomplete records) should be 60 

stated exactly as per your thesis. 61 

Definition of length of stay 62 

LOS was defined as the time from ED registration to final disposition, which could be discharge, 63 

admission to an inpatient unit or ICU, transfer to another facility, or death in the ED. Prolonged LOS 64 

was operationally defined as LOS ≥720 minutes (≥12 hours), consistent with the analysis presented 65 

in the thesis. 66 



 

 

Data collection 67 

Data were extracted from ED records and hospital information systems using a structured proforma. 68 

Variables included demographic details, clinical category, time of arrival, department or specialty 69 

concerned, investigations requested, consultation requirements, payment category (including EWS 70 

and PSU), final disposition and documented reasons for delay. Graphs in the thesis indicate analysis 71 

by department, status (ER only vs ER-to-IP), payment mode and station. 72 

In addition, process mapping was conducted to delineate major ED sub-processes: registration, 73 

triage, initial assessment, investigations, consultation, decision-making and admission or discharge. 74 

Discussions with ED physicians, nurses, registration staff, laboratory and radiology personnel, and 75 

bed management staff were used to understand practical bottlenecks. 76 

FMEA procedure 77 

A multidisciplinary FMEA team was constituted, including representatives from the ED, nursing 78 

services, registration, laboratory, radiology and hospital administration. The FMEA steps were as 79 

follows: 80 

 Identification of key sub-processes in the ED care pathway. 81 

 Listing of potential failure modes for each sub-process (e.g., delay in registration, mis-triage, delayed 82 

sample transport, delayed report validation, delay in bed confirmation). 83 

 Assignment of scores for severity, occurrence and detectability on a predefined scale. 84 

 Calculation of Risk Priority Number for each failure mode as RPN=S×O×DRPN=S×O×D. 85 

 Prioritization of high-RPN failure modes and formulation of recommended corrective actions. 86 

Data analysis 87 

Quantitative data were analyzed using descriptive statistics. The proportion of patients with LOS 88 

≥720 minutes was calculated overall and by department, status (ER only vs ER-to-IP), payment 89 

category and station, as reflected in the graphs in the thesis. The distribution of reasons for delay 90 

(consultation, diagnostic tests, bed availability, administrative issues) was also summarized. FMEA 91 

results were presented by listing failure modes with the highest RPN values and the corresponding 92 

suggested interventions. 93 

 94 

Results 95 

The analysis revealed that a notable proportion of ED patients experienced LOS of 12 hours or more. 96 

Internal medicine, emergency and pulmonology departments contributed a larger share of long-stay 97 

patients compared with other specialties. Patients converted from ED to inpatient status showed 98 

higher likelihood of prolonged LOS than patients treated and discharged directly from the ED. 99 



 

 

Payment mode-wise analysis indicated that patients in categories such as EWS and PSU were more 100 

frequently represented among those with LOS ≥720 minutes. Station-wise comparison suggested 101 

that areas such as pulmonology, gastroenterology and emergency bays had greater numbers of 102 

long-stay patients than other stations. 103 

When reasons for delay were examined, consultation delays and delays related to diagnostic tests 104 

and receipt of reports emerged as the predominant causes, surpassing other factors such as 105 

administrative formalities or transportation. A comparative assessment of reasons for delay before 106 

and after implementation of process changes showed a reduction in the number of cases with 107 

prolonged LOS, indicating the potential impact of targeted interventions. 108 

Through FMEA, several high-RPN failure modes were identified along the ED care pathway, 109 

particularly in registration, triage, investigation turnaround time and bed allocation. These failure 110 

modes were prioritized for corrective action, including streamlining registration workflows, 111 

reinforcing triage protocols, improving sample transport and report communication, and 112 

strengthening coordination with inpatient units for timely bed assignment. 113 

 114 

Discussion 115 

The study highlights that prolonged LOS in the ED of a tertiary care hospital in Delhi is driven by a 116 

combination of clinical, organizational and logistical factors. The predominance of consultation and 117 

diagnostic delays is consistent with published literature from similar settings, where 118 

inter-departmental coordination and diagnostic turnaround time are recurrent bottlenecks. 119 

The use of FMEA provided a structured, prospective approach to risk assessment that goes beyond 120 

retrospective audits. By quantifying risk through the RPN and ranking failure modes, the method 121 

helped focus managerial attention on the most critical points in the ED workflow. This approach 122 

aligns with contemporary patient-safety and quality-improvement practices in hospital 123 

management. 124 

However, the findings are limited by the single-center design and the defined study period of four 125 

months (November 2021 to February 2022). Patterns of ED LOS may vary across seasons, hospitals 126 

and regions, and further multi-center or longitudinal studies could provide more generalizable 127 

insights. In addition, implementation and post-implementation evaluation of proposed interventions 128 

were only partially captured and merit dedicated follow-up research. 129 

 130 

Conclusion 131 

The research demonstrates that a considerable share of ED patients in the studied tertiary care 132 

hospital experienced LOS of 12 hours or more, primarily due to delays in consultation, diagnostics 133 

and bed allocation. FMEA was successfully applied to identify and prioritize high-risk process failures 134 



 

 

contributing to these delays. Adoption of the recommended process-improvement measures can 135 

support reduction in LOS, enhanced patient flow and improved quality and safety of emergency 136 

care. Hospital managers and policy-makers should consider integrating FMEA into routine 137 

quality-improvement activities in emergency and critical care areas. 138 

 139 
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