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Abstract 

Background: Induction time delays in Operating room (OR) is an issue that affects the productivity of an operating unit 
especially in a setting with limited resources. It can also results in providing inappropriate services to the patients and 
their families. The aim of this study was to determine the causes of induction time delays and to propose solutions on 
how to avoid the reasons of delays. 

Methods: A prospective observational study was conducted. It focused on elective general surgeries and orthopedic 
surgeries as they were mainly being performed during the study period.  The data on the type of operation, the type of 
anesthesia, delay or no delay of induction (DOI) of anesthesia, causes of DOI were collected.  DOI was considered as the 
time between the previous patient out of the OR and the next one in of more than 30 minutes. Emergency surgeries and 
elective obstetric surgeries were excluded from the study. 

Results: 24.8% of surgeries were done after delays of induction of anesthesia as opposed to 75.2% surgeries for which 
anesthesia was induced without delay. 48.6% of delays of induction to anesthesia were due to the hospital issues 
followed by anesthesia provision related issues. (40.0%). The surgery related and patient related issues accounted each 
one 5.7%. 

Conclusions: There was a high rate of surgeries that had delays in induction times. The OR managers need to work more 
with the hospital administration and the OR team to correct causes of delays.  
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1. Introduction

Perioperative managers and directors are under pressure to make the most of their department’s resources [1]. There 
is an increasing interest in providing an “efficient” anaesthetic and surgical service [2, 3] to make operations the largest 
potential source of income [2]. To use hospital resources most efficiently, reorganization of all economically relevant 
key processes is necessary. Because of its high cost intensity, the productivity of an operating unit of a hospital is an 
important [4]. 

Recent studies indicate that OR performance measures, such as utilization, overtime, and on-time start performance are 
well below achievable targets at most hospitals. Therefore they offer the potential for significant improvements [5]. 
Accurate scheduling of operations, matching needs with availability of room and staff, and efficient utilization of the 
surgical unit can provide appropriate and accessible service to patients even with limited resources [6]. Delays and 
consequent cancellations of surgical procedures are arguably an issue of health care quality [2].They prolong the 
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duration of hospitalization causing anxiety, frustration, anger, emotional involvement and inconvenience to patients 
and their families [2, 7, 15]. Cancellation of surgery leads to waste of time for the surgeon and other support staff as 
well as underutilization of operation theatre [8, 12]. 

The purpose of this study was to determine the causes of induction time delays and to propose solutions on how to 
avoid the reasons of delays.  

2. Material and methods 

This was an observational study performed prospectively at KIBOGORA district hospital from February 2020 to June 
2020. The hospital has 3 ORs: One OR is for orthopedic surgery, the other room is for general surgery and the last one 
is for obstetric surgeries. The study focused on elective general surgeries and orthopedic surgeries as general surgeries 
and orthopedic surgeries were mainly being performed at KIBOGORA district hospital during the study period. The 
scheduled surgeries were performed from Monday to Friday except public holidays. The data on the date of operation, 
the type of operation, the type of anesthesia, delay or no DOI of anesthesia, causes of DOI whether related to the 
anesthesia, related to the patient or related to the surgery if DOI of anesthesia occurred. And details on the reason of 
delays were collected. In this study, DOI was considered as the time between the previous patient out of the OR and the 
next one in of more than 30 minutes. Emergency surgeries and elective obstetric surgeries were excluded from the 
study. 

2.1. Ethics 

The study was considered departmental audit under quality improvement project and thus it did not require ethical 
approval. 

2.2. Statistics 

The data collected were entered and analyzed in excel sheet. Types of anesthesia, delay versus no DOI of anesthesia 
distribution, causes of DOI of anesthesia and detailed reasons of delays were determined.  

3. Results  

There were 150 patients operated during the study period and 9 of them had incomplete data and were thus excluded 
from the data analysis. General surgeries (56.0%) were the most surgeries done and 44.0% of the remaining ones were 
orthopedic surgeries as shown in the figure below. (Figure 1). 

 

Figure 1 Distribution according to the type of surgery 

In our study, 53(37.6%), 79(56.0%) and 9(6.4%) patients were operated respectively under general anesthesia, spinal 
anesthesia and sedation as shown in figure below. (Figure 2). 
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Figure 2 Distribution of type of anesthesia 

During the study period, 35(24.8%) of surgeries were done after delays of induction of anesthesia as opposed to 106 
(75.2%) surgeries for which anesthesia was induced without delay. The timing of induction (delay versus no delay) is 
presented in the figure below. (Figure 3). 

 

Figure 3 Distribution of timing of anesthesia 

As presented in figure below, (figure 4) most causes of delays of induction to anesthesia were due to the hospital issues 
(48.6%) followed by anesthesia provision related issues. (40.0%). The surgery related and patient related issues 
accounted each one 5.7%. 

 

Figure 4 Causes of DOI of anesthesia 

A great number (57.1%) of reasons of delays of induction of anesthesia were avoidable whereas 42.9% were non 
avoidable reasons of delays of induction of anesthesia as shown in the figure below. (Figure 5) 
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Figure 5 Reasons of DOI of anesthesia 

The table below (table 1) shows details of avoidable and non-avoidable reasons of delays of induction of anesthesia. 

Table 1 Avoidable and non-avoidable reasons of delays of induction of anesthesia 

 

4. Discussion 

In a setting with limited resources like KIBOGORA district hospital, effective use of resources including ORs resources 
is of vital importance. Delays in induction times not only can lead to patient dissatisfaction but also can lead to financial 
constraints to the hospital. ORs are expensive and capacity limiting facilities in hospitals. Their optimal utilization is 
key to efficient hospital management [9]. 

The frequent changes in resources, objectives, and methods of health provision in contemporary medical systems 
necessitate repeated assessment of all its aspects [6].And the efficient and smooth running of the ORs helps control total 
cost of the procedure and standardization of the OR booking time [10]. 

We conducted this audit to analyze the reasons of delays of induction of anesthesia and whether they can be corrected. 
Avoiding delays in induction time will help to facilitate smooth running of the ORs, completion of the cases within 
allotted time and efficient time management of OR staff including surgeons, anesthetist and technicians [10]. 

In our study, we found a high rate of surgeries for which there were delays in induction times. 24.8% of surgeries were 
done after delays in induction of anesthesia as opposed to 75.2% of surgeries for which anesthesia was induced without 
delay. The aim of every hospital administration is to maximize utilization of OR and quick turnovers are among one of 
the ways to improve the use of ORs [11], the plan is to decrease the rate of induction time’s delays up to less than 10 % 
and avoid inefficient use of OR resources. 

In this present study, 48.6% of the reasons for delays of induction time were related to the hospital issues followed by 
anesthesia provision related issues at 40.0%. Surgery and patient related reasons of induction time′ delays accounted 
5% for each ones. Some of our findings were similar to the other ones from a study done by Kumar and Malhotra in 
Bangladesh where 50.5% reasons of delays in turnaround times were hospital related factors [11].The findings from 
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our study show that working closely with the hospital administration to correct the reasons of delays in induction time 
related to the hospital issues is paramount. In this study, among the reasons of delays in induction time, 57.1% were 
avoidable and 42.9% were non-avoidable. Some of the avoidable reasons of delays were lengthy hospital meetings, 
unavailability of equipments and supplies and insufficient hospital staff. In their study done on reasons for delay in 
turnover time, Kumar and Malhotra found that equipment failure, infrastructure problems and unavailability of 
supporting staff were among the reasons of delays [11] which was similar to our findings. Equipment failure was also 
one of the causes of delays that has been found in a study on delays in the OR done in Canada by Janice Wong et al. The 
same problem on equipments in addition to limited availability of trained supporting support  were among the reasons 
of delays that Babita Gupta et al. found in the study they conducted on study time delays in OR [13] which is similar to 
what we have found in our study. 

 Although there were non-avoidable reasons of delays of induction time of anesthesia like when a medical student is 
performing a procedure, anticipation could have helped to decrease delays of induction time. Every minute that is 
wasted correlates to financial loss and longer waiting time for patients and physicians [16]. 

There are some limitations to our study. The study didn′t include gynecological or obstetric patients. The present study 
didn′t include emergencies despite the fact a great number of emergencies are being carried at KIBOGORA district 
hospital. 

5. Conclusion 

In this present study, a high rate (24.8%) of surgeries had delays in induction times. There is a need to correct avoidable 
causes of delays. The ORs managers need to work with the hospital administration to rectify hospital related causes of 
delays in induction times. Anesthetists need to keep in mind that induction has to be done within the benchmarking 
limits. They have to avoid unnecessary delays and allocate more time ahead of the expected induction time especially 
when teaching students on how to perform a procedure.  

6. List of abbreviations 

OR: Operating room 
DOI: Delay of induction 
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