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Abstract—Introduction: Postponement of elective scheduled
operations results in inefficient use of operating room (OR) time
on the day of surgery. Inconvenience to patients and families
also caused by postponements. Moreover, day of surgery (DOS)
postponement creates logistic and financial burden associated
with extended hospital stay and repetitions of pre-operative
preparations to an extend of repetition of investigations in some
cases causing escalated costs, wastage of time and reduced
income. Methodology: A cross sectional study was done in the
operation theaters of a tertiary care hospital in which total ten
operation theaters of General Surgery Data of scheduled,
performed and postponed surgeries was collected from all the
operation theater with effect from march 1 st to September 30th
2018. A questionnaire was developed to find out the reasons for
the postponement for all hospital’s stakeholders (Surgeons,
Anesthetist, Nursing officer) and they were further evaluated
Time series analysis of scheduling of Operation Theater for
Moving average Technique. Results: total 2,466 surgeries were
scheduled and 1,980 surgeries were performed and 486 surgeries
were postponed in the general surgery department during the
study period. Month wise postponement forecast was in
accordance with the performed surgeries and on regression
analysis postponed surgeries were in perfect linear relationship
with the postponement Rate.
Index Terms— Regression Analysis, ARIMA, Advance Pediatric
center, TIME SERIES Forecasting.

I. INTRODUCTION
Efficiency of Operation Theater depends on the constant
flow of the patients to fulfill its capacity. Throughput of the
theater is declined due to the delay in postponement of surgery
resulting in wastage of resources. Level and reason of
postponement can be established through a study.
Implementation strategy (action plan) to minimize the
postponement of surgery may be formulated through this
information. Late postponement is a waste of, material,
money, time and Human resources hence is burden to the
Nation.

Patients and their families face economic and emotional
implications for postponement if the case is cancelled. When
the cases are postponed more than half of family members of
patients miss at least 1 day at work. Operating room utilization
is defined as the measure of the use of an operating room that
is properly staffed with people needed to successfully deliver a
surgical procedure to a patient. Many postponements are often
due to non-medical problems such as a full ICU, surgeon
unavailability, or bad weather and postponement rates can be
monitored statistically. Elective surgery cancellations always
lead to insufficient utilization of manpower and hospital
resources and can also lead to an increase in patients
treatment expenses due to prolonged hospital stay and in
many cases, repetitions of pre-operative preparations and
management1. The delays and postponements specifically
lower the morale among the staff, patients and relatives and
may reflect as a decreased productivity in their workplaces.4
There is a need for the health care teams to encourage
cost-effectiveness in every aspect of patient care. Therefore,
avoidance of unnecessary cancellation of elective surgery
should lead to reduction in the overall cost of the treatment.7
Cancellation is a major problem in most hospitals.8 It is an
inconvenience, which has a significant ripple effect.15
Cancellation of cases on the scheduled day of surgery
leads to inefficient utilization of manpower and scarce
resources.21Cancellation of elective operations is a parameter
to assess quality of patient care and quality of management

system.18Hence, this is one criteria for evaluating the
efficiency of surgical service which has low rate of
cancellation of operations, which compels the hospital
management to demonstrate the good performance
II. RESEARCH METHODOLOGY
A. RESEARCH SETTING:
The study of postponement of scheduled surgeries was done
in Main OT located at Nehru Hospital, Cardiac OT located
in Advance cardiac center (ACC), Pediatric Operation
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Theater complex located in Advance Pediatric center (APC),
and in Eye Operation theater located in Advance Eye Center
(AEC). Bed compliment of Nehru hospital is 949, Advance
Pediatric Centre is 243 and Advance Cardiac Centre is 208,
and advance eye center is 101 respectively. Main Operation
theatre complex situated on 4th and 5th floor of Nehru
Hospital, Pediatric, Cardiac operation theater complex and
Eye OT. General Surgery department has 25 Senior Resident
Doctors and 9 consultant surgeons.
B. RESEARCH DESIGN:
This study was conducted between March1st to September
30th 2017. It was a cross sectional study. Study tools:
Questionnaire/opinion sheet was used. It included a semistructured Performa by which information and data was
obtained through the communication with the Doctors and
Nursing officer.
C. SAMPLING TECHNIQUE DATA COLLECTION:
Observation was done only for the scheduled cases enlisted
for specific day. The List of surgeries was generated before 8
pm on previous day. Data for scheduled, performed and
postponed surgeries were collected for seven months. The
observation was not made on holidays, as routine cases were
not scheduled on those days. A universal sampling technique
was adopted to select the one surgical specialty for each day
since there are ten surgical specialties (twelve working days
for each department thus data from the various stake holder
was taken for total 120 days). The opinion regarding the
postponement was taken from various stakeholders
(anesthetist, surgeon and staff nurse) was done by using a
questionnaire/ opinion sheet ,after obtaining the informed
consent In case of different opinion regarding the
postponement of same case, consensus was arrived by the
discussion among surgeon, anesthetist, staff nurse and
Hospital administrator and final opinion was entered in
annexure B. Postponement rate was calculated by dividing
total number of surgeries postponed on day of surgery by the
total no. of scheduled surgeries on that day multiplied by
hundred. Data was compiled into two major groups that is
Hospital related and patient related causes of postponement
and they were further classified into avoidable and nonavoidable causes of postponement. Statistical analysis was
done with the help of SPSS version 22, and stat pus
application.

F. ETHICAL JUSTIFICATION
This was a cross sectional study to study the causes of
postponement of scheduled surgeries. The confidentiality of
any patient or the institution was not be breached evolving
any ethical issue. Treatment did not be altered delayed
deprived when the study was undertaken. Study did not
affect the procedure, process and outcome of the ongoing
treatment of the patient. Study in no way involves and
experimentation on human no intervention procedure was
carried out as apart of study. The ethical issues in the study
had been paid due attention to and study did not delay any
patient of required investigation or treatment. Freedom of
expression and un-indented use of information generated
victimization of participants and threats were taken care with
special attention and due regards as per recommendation
during the approval from Institutional Ethics committee.
III. OBSERVATION AND RESULTS
Postponement cause study for the scheduled surgeries was
conducted in the operation theaters of PGIMER Chandigarh.
Data from the operation theaters was collected w.e.f 1st
March to 30 September 2017. During this period there were
total 174 working days and total ten surgical departments
hence 1740 observations were recorded for scheduled
performed and postponed surgeries.. During this period
26,662 surgeries were scheduled 21,805 surgeries were
performed and 4837 surgeries were postponed and
postponement Rate was 18.22% allover the institute.
However total 2,466 surgeries were scheduled and 1,980
surgeries were performed and 486 surgeries were postponed
with postponement rate of 19.71 % in general surgery
department. Postponement rate was calculated by using the
formula as under.
Postponement Rate =

Postponed Surgeries
_________________ * 100
Scheduled Surgeries

D. EXCLUSION CRITERIA:
All the cases posted as unlisted cases or emergency cases.
E. DATA ANALYSIS TECHNIQUE:
The data collected was analyzed by using, descriptive
statistical method to describe sample characteristics in terms
of frequency, mode, and percentage, moving average,
exponential smoothing, Regression analysis and modeling
techniques were used to interpret the data.

Fig.1
Month wise postponment rate of scheduled surgeries in
General surgeries Department is graphically repersented on
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time trend in Fig 1.Postponment rate increses from17.09 %
to 25.32 % from the month of march to april 2017 then
declined to 17.8 % in the month of May further increses to
20.22 % in the month of June.Postponment rate was 19.65%
,20.37% and 18.29 % during the month of July, August and
September 2017 respectevely.
Forcasting of postponment and postponment rate was done
in the time series analysis through the moving avarage
technique and resulets are illustrted in Figure 2 and figure 3
respectively.Postponed surgeries were 61, 78, 68,73,67, 77,
and 62 from the month March to September Respectevely.
On the ground of data for the month of March, April May
and June the forcasted vaue for the postponed surgery during
the month of July was 69.333, for the August it was 72.333,
and for the September 68.6666. However actual surgeries
were 67, 77 and 62 during the months of July, August and
September which were in the synchronicity of actual one.

Fig. 3
Table 1 shows the statistical results of postponement
forecasting of the General Surgery Operation theater Suite.
Table 1
Moving Average Prior
Variable

Postpon. GS NaN

Length
3
Standard errors
Denominator
3




Forecast

Standard Error
NaN

NaN

NaN

69

NaN

73

NaN

69.33333

1.46566

72.33333

3.01232

68.66667

4.88763

Input Indicator - Scheduled Surgeries
Output Indicator - Performed Surgery

Postponement = Scheduled – Performed surgeries
Fig. 2
Increse in the postponment of surgeries for the month of july
to august and decrese in the number of postponed surgeries
from august to september was forcasted from the previous
data as illustrated in the figure 2 which signicaently gave an
insight to think upon the fixed behaviour of the surgical suiit
since actual trend followed the forcasted values.
Similarly on the application of moving avarage forcasting
techequnes of the postponment rate on the basis of data of
March, April, May and June forcasted values of
postponment rate for the month of July August and
September showed that the actual values follows the
forecasted values that is synchronized increase in the
forecasted postponement rates with actual postponement rate
from the month July to August then synchronized decrease
in postponement rate of both actual and forecasted from
August to September.

Postponement Rate = (Postponed / Scheduled) * 100


Throughput Indicators
 Postponed surgeries (Independent Variable)


Postponement Rate (Dependable Variable)

To test the throughput, postponement Rate is plotted
against Postponed surgeries for perfect linear relationship
in simple linear regression Technique.




Hypothesis:
Postponement Rate has perfect
Linear Relationship with the postponed surgeries.

Null Hypothesis (H0): Postponement Rate does
not have perfect linear relationship with the
postponed Surgeries
Figure 3 shows the scatter diagram of postponed surgeries
(X axis) independent variable with the postponement rate
of seven months from March to September 2017 (Y Axis)
i.e. dependable variable.
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Table 2
Regression Statistics of General surgery department
d.f.
1
5
6
SS
29.43301
15.18259
44.6156
MS
29.43301
3.03652
F VALUE
9.69302
p-level
0.02645
H0 (5%)
Rejected

efficient; effective; supportive; and mutually beneficial
interactions which causes depreciation of institute. These
factors seem unnecessary in public sector hospital however
corporate hospitals have deemed necessity for formulating
different strategies to minimize postponement in
constrained recourse in developing nations. During
analysis of postponement causes it appears that in 80%
postponements of scheduled surgeries were due to delay in
previous surgery, changing patient health state, not
contactable, failure to arrive, scheduling Emergency
operation, were responsible. It was also observed that
among the postponed surgeries 63.67 % cases were due to
avoidable reasons as also suggested by Hanna et al that
elective procedure were potentially avoidable and may be
prevented using quality improvement techniques.
Maximum postponements rates are observed during the
month of April and May that may be due to the vacation of
the faculty.
V. CONCLUSION
•
•
•

Fig 3
In table 3 regression statistics shows the p-Value 0.02645
which is less than 0.05 hence we successfully rejected the
null hypothesis that is Postponement Rate does not have
perfect linear relationship with the postponed Surgeries.
We can say that throughput is responsible for the
postponement.
IV. DISCUSSION
Postponement of scheduled surgeries results in
increased consumption of various tangible resources like
Financial Resources, Organizational Resources, Physical
Resources, Technological Resources, The organization’s
borrowing capacity, ability to generate internal funds,
formal reporting structure and its formal planning,
controlling, and coordinating systems. In addition to this
Sophistication and location of a hospital’s plant and
equipment, Access to raw materials; Stock of technology;
such as patents; trademarks; copyrights, and trade secrets;
take a toll. The postponement not only impact tangible
resources but also to intangible resources like Human
resources, Innovation, Knowledge, Trust, Managerial
capabilities, Organizational routines, Ideas, Scientific
capabilities; Capacity to innovate; Reputation with
beneficiaries; Brand name, Perceptions of quality;
durability and reliability; Reputation with stakeholder for

It was evident from our study that surgical
postponement rate is relatively lower than other
studies conducted in India and abroad.
Our study also concluded that only four reasons
are responsible for the 80% postponement of
scheduled surgeries.
Among all postponement of scheduled surgical
cases, sixty three percent was avoidable.
VI. RECOMMENDATION

•

•

•

General surgery, Urology, Plastic and pediatric
surgery Operation theater has predictable
postponements rate and they can be further well
optimized by taking appropriate operation
research techniques like Linear Programming,
Discrete event simulation modeling with Network
Analysis.
Auto Regression Integrated With Moving
Average (ARIMA) models are also very useful to
eliminate the residue by streamlining internal
processes after the process flow analysis of each
department.
Value Stream Mapping (flow chart) of the
processes of different surgical department.
Time Value analysis will further helpful to
identify the bottlenecks and waste can be
eliminated accordingly.
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