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ABSTRACT 
 

Background: Operating room (OR) efficiency is a measure of how well time and resources are used for their 
intended purposes in the operating room. Commonly used parameters are cancelation rate, first case start-time, 
turnover time, and utilization rate. While previous similar study from our hospital showed inefficient OR utiliza-
tion, the difference in performance among available ORs has not been described.  
Methods: A cross sectional study was done at Tikur Anbessa Specialized Hospital, 550 bed tertiary teaching 
hospital, from November 2, 2020, till Jan 22, 2021. Out of total 9 operating rooms, four, i.e., Gastrointestinal, Gy-
necology, Pediatric Surgery and Endourology operating rooms were studied for efficiency parameters .  
Results: Out of the 570 patients listed for surgery,404 were operated. The average cancellation rate was 
27.3%,the highest being for Gynecology OR  (41.5%) and lowest for Pediatric Surgery OR (18.2%). Average start 
time was 8:43am (SD = ± 25min). Start time was delayed by 43 minutes from the agreed 8:00 am. Only 2.5% of 
OR days were started within agreed time. Mean turnover time for all ORs was 25.2 minutes, the highest being for 
Gynecology OR(35min) and lowest for Pediatric Surgery OR(14min). Average OR utilization was 6hrs 30 min, 
which was 72%  of the daily allocated 8hrs time.  
Conclusion: Our operating rooms have a high cancellation rate and delayed start time. Turn over time and OR 
utilization were in general acceptable. There were significant differences in efficiency parameters across the four 
ORs. The OR manager in collaboration with all teams should work on improving start time and cancellation rates, 
and also identify why some ORs performed better than others while in the same institution.  
Keywords: Operating Room, Efficiency, Cancellation Rate, Turn over time, OR Utilization, Start time, Surgical 
Volume 
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 INTRODUCTION 
 

Operating room (OR) is one of the most resource-
intensive service areas in hospitals which can repre-
sent up to 40 - 60% of total hospital supply expendi-
ture (1). Having efficient ORs can have implications 
in reducing surgical waiting lists, improving the hos-
pital’s financial status, and overall patient satisfaction 
(3). An efficient OR is one that starts early, finishes 
on time, uses minimal time in between the cases, and 
has a low cancellation rate (2).  
Different metrics have been suggested to measure OR 
efficiency. The commonly used efficiency assessment 
parameters include cancelation rates, first case start-
time, turnover time (the time between two consequent 
cases), turnover time, prediction bias, post-anesthesia 
care unit delays, OR utilization time, and excess staff-
ing cost. Improving some of these efficiency metrics 
is one of the strategic pillars of the Ethiopian Save 
Lives through Safe Surgery Initiative (4).  
So far, there is no validated list of efficiency parame-
ters that can be replicated in different setups. A scor-
ing system utilizing some of these parameters to as-
sess the quality of OR suite functioning from the hos-
pital’s perspective was suggested by Macarino (5). It 
utilizes the above-mentioned parameters with score 
points given to each. However, the scoring system has 
not been reproduced and validated by other studies.  

 
 
Except for the cancellation rate, assessment of oth-
er efficiency parameters remains uncharted territo-
ry in the literature (6–8). The majority of studies 
from Ethiopia also focused on cancellation rate 
only (6,9,10). The first study that used five effi-
ciency parameters was from Tikur Anbessa Spe-
cialized Hospital by Negash et al(2). While they 
studied all the elective operating rooms in the hos-
pital and reported compiled findings, the possible 
efficiency difference in each operating surgical 
unit was not described. In the current study, we 
described the efficiency of four of the nine ORs 
which can be helpful for future quality improve-
ment programs.  
 
The objectives of this study were to use four effi-
ciency indicators in selected ORs and assess differ-
ences in efficiency among them. This study can 
also be an addition to the growing list of studies 
focusing on the efficiency of OR, so that eventual-
ly a comprehensive list of efficiency assessment 
tool can be developed. 
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 METHODS  
Study setup:  
This study was done at Tikur Anbessa Specialized 
Hospital, which is a 550-bed tertiary teaching hospital 
in Addis Ababa, Ethiopia. The hospital has 9 operat-
ing rooms for elective surgery. Each room is assigned 
to a specific surgical unit or department. Data were 
collected for a period of three months from November 
2, 2020, till Jan 22, 2021 (199 OR days), from four of 
the nine operating rooms; Gynecology, Gastrointesti-
nal Surgery, Pediatric Surgery, and Endourology. 
 
Study design 
A cross-sectional descriptive study design was used. 
 
Sampling: 
Among the nine ORs, 4 were taken by a draw because 
of the limited resources available to study all the nine 
ORs.  
 

Operational Definitions 
For this study, we utilized first-case start time, turn 
over time, OR utilization time and cancellation rate as 
indicators of efficiency. 
 

 Start time – is the time first cased entered into OR. 
The hospital’s agreed start time is 8:00 am for pa-
tient entry. Delayed start time is defined as first 
case entry into OR after 8:15am. 

 Turnover time – is the time it takes from the pre-
vious patient out till the next patient comes into 
OR. We used a turnover time of <25 minutes to 
show good performance (5) .  

 Operating Room utilization -  the proportion of 
time within the working hours in which a patient 
was in the operating room (does not include turno-
ver time). We used 70 - 80% OR time utilization as 
efficient utilization(11).  This was calculated as 
used OR time during the day divided by the hospi-
tal’s working hour (8hrs). 

 Cancelation rate – is the proportion of cases can-
celed from those scheduled to be operated on each 
day. We used a rate of <2 - 5% to consider effi-
cient OR utilization.  Cancellation data were col-
lected daily by OR coordinators. 

 

Data collection, quality and analysis 
Data collection format was developed by authors and 
pretested. Data collection was made by assigned nurs-
es and monitored by the operating rooms coordinator. 
Authors had performed weekly random cross check-
ing for correctness and reliability. First case entry, 
first case incision time, first case out of OR time, next 
case(s) entry time and out of OR time, last case out of 
OR time and cancellations of the day were collected 
for each OR. Data were entered and analyzed using 
SPSS version 22. Descriptive statistics was applied to 
show the results of different efficiency parameters. 
 

Ethical considerations 
Ethical approval was obtained from the department of 
surgery research committee.  

RESULTS  
3.1 Overall OR Performance and Cancellation 
Rate 
Data were collected from Nov 2, 2020 till Jan 29, 
2021. There were a total of 89 days, out of which 
24 were weekends and 3 were public holidays 
leaving 62 working days. This equates to 248 OR 
days for the four ORs studied. Among these, 199 
OR days (80.2%) had patients scheduled, and at 
least one patient operated on, while 49 OR days
(19.8%) were missed. 14 OR days were missed by 
Gynecology OR because no patient was scheduled. 
Twenty one  and eight OR days were missed by 
Gynecology and GI teams, respectively because all 
patients were cancelled, and no other patient was 
replaced for surgery on the day of surgery.  Maxi-
mum number of cases operated per day was four. 
{table 3.1}  
During the study period,  out of the 570 patients 
listed for surgery, 404 were operated on 199 OR 
days making the overall cancellation rate 27.3%. 
Cancellation rate was the highest with Gynecology 
OR at 41.5% and lowest with Pediatric surgery OR 
at 18.2%. (figure 3.1)  
Table 3.1. Operating room per formance dur ing 

the study period among four operating units 
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3.2. Start time  
In this study, the average time across the four operat-
ing rooms patients entered theatres was 8:43am (SD = 
± 25min). Start time, as defined by first case entry into 
OR, is delayed  on average by about 43 minutes from 
agreed 8:00 am. Segregated by operating theatre, the 
start time for the four operating units (GI Surgery, 
Gynecologic surgery, Pediatric Surgery and Endourol-
ogy) were 8:51am, 9:13, 8:37, and 8:36 am, respec-
tively. Start time was within 15 minutes of agreed 
time in only 2.5% of OR days, and  the difference 
between start times was statistically significant 
(ANOVA p = 0.001). 
 

3.3. Turn over time 
From the 199 OR days, 131(65.8%) had more than 
one case, and hence turn over time was calculated. 
Mean turnover times for Gastrointestinal, Gynecolo-
gy, Pediatric surgery and Endourology units were 
35min, 28min, 14 min and 24 minutes, respectively. 
Total mean turnover time for all ORs was 25.2 ± 31 
minutes. An ANOVA test showed a significant differ-
ence between ORs ( p-value of 0.048). {Figure 3.2.} 

 

3.4. OR Utilization  
Mean OR utilization time for Gastrointestinal, Gy-
necology, Pediatric surgery, and Endourology 
units was 6hrs 31min ±91min, 6hrs 46min 
±109min, 7hrs ±14min and 5hrs 48min ±46min 
respectively. Average OR utilization was 6hrs 30 
min ±83min, which is 72%  of the daily allocated 
8hrs time. Lowest utilization rate was 15.6% by 
Gynecology OR and the highest utilization rate 
was 133.2% by Pediatric Surgery OR.  
 

DISCUSSIONS  
Cancellation causes anxiety, stress, and disruption 
of life for patients and families in addition to the 
obvious impact on the overall efficiency of the 
ORs and wastage of resources(7,12). In our study 
the cancellation rate was 27.3%, which was lower 
than findings from previous studies (33.9%, 
35.8%)(2,10). This could be explained by the fact 
that we excluded OR days on which all patients 
were canceled.  
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 The striking finding in our study was that the cancella-
tion rate varied from 18.2% to 41.5% in between dif-
ferent OR tables in the same institution. While the 
hospital should work on reducing the cancellation rate 
to the recommended level (2 - 5%), it is worth noting 
that any improvement projects should consider the 
variable efficiency of the different OR tables and ad-
dress the reason for the issue (5,13,14).  
 

Different institutions define start time differently. 
Some use the time first case when given anesthesia 
medications, and others first case incision time, but 
the most widely accepted definition of start time is the 
time of first case entry into OR(15).  Starting on time 
reduces wastage of scheduled theatre time, associated 
overtime costs, unplanned cancellations and increases 
the capacity to have more elective surgery (13). There 
are two ways of assessing start time tardiness, one is 
calculating average start time and comparing the time 
of delay from the agreed start time for the OR as-
sessed, and the second is to calculate the percentage of 
OR days when start time was delayed from agreed 
start time. Macario suggested a definition of late start 
time when OR starts at least 45 minutes, others allow 
only up to 15 minutes of grace time(5,13). In our 
study, only 2.5% of OR days started within 15 
minutes of the agreed start time, which is comparable 
to a previous study (6.6%)(2). Meantime of start time 
was also 8:43 am, which is 28 minutes late beyond the 
grace period. Assessing the reasons for delay could be 
important to improve start time.  
 

While up to 25 min of turnover time is recommended 
for cleaning of the OR and preparation for the next 
patient, prolonged turnover time can be a significant 
source of delay and overall theatre inefficiency (16). 
The average turnover time of our ORs was found to be 
25.2 minutes which is  similar to that of the previous 
study from the same institution(2).  This is an accepta-
ble finding, but there is still a statistically significant 
difference between different OR tables turnover time 
that requires further study to identify the reasons. 
 

Start time and turn over time show how early the OR 
was started to be used, and how quickly subsequent 
patients were wheeled into OR, respectively, however, 
they fail to describe for how long during the day the 
OR was in service. For this reason, the addition of OR 
utilization as another parameter can help fill this infor-
mation gap. Acceptable OR utilization by most insti-
tutions is 75 – 80% and American Hospital Associa-
tion has set a value of 75%(13,15). Overall OR utiliza-
tion in our study was 72% but ranges from 15.6% to 
133.2%. A previous study from the same hospital also 
reported a wide range from 10.5%—174% (2).  

Even though the average OR utilization of 72% is 
acceptable according to international recommenda-
tions that suggest 70 - 80 % utilization as efficient, 
our findings show that there were underutilization 
and overutilization whose average could deceive as 
a good utilization rate (3,5). Both underutilization 
and overutilization should be discouraged. OR 
utilization should also be interpreted along with 
other parameters to have a better picture. For ex-
ample, a delayed start time with good OR utiliza-
tion could mean that staff are working after the 
normal working hours to finish the already started 
or scheduled cases. For this reason, the addition of 
another parameter, the ‘last case out of OR time’, 
could help differentiate whether the OR utilization 
is within or beyond the normal working hours. 
 

CONCLUSION 
Our operating rooms have a high cancellation rate 
and delayed start time. Turn over time and OR 
utilization were acceptable. There were significant 
differences in efficiency parameters across the four 
ORs. The OR manager in collaboration with all 
teams should work on improving start time and 
cancellation rates, and also identify why some ORs 
in same institution performed better than others. 
While OR is a complex environment to assess its 
efficiency completely, continuous monitoring us-
ing at least few of the available parameters could 
have a positive impact on overall performance. 
Future studies should also focus on development 
of easily reproducible and scorable OR efficiency 
assessment tools.  
 

LIMITATION  
The data analysis included only if at least one pa-
tient was operated at the selected OR during the 
day. However, during data collection we noticed 
that there were days when no patient was listed or 
when no patient was operated on because all listed 
patients were cancelled. Excluding these data may 
undermine the actual efficiency metrics like can-
cellation rate. Above all, literature in evaluating 
OR efficiency is not robust. Utilized efficiency 
metrics are not yet validated.  
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