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Abstract

Background: Cancellation of elective surgical procedures has been noted to
waste resources and with potential to increase morbidity and mortality among
patients. This study set out to determine the prevalence and factors associated
with cancellation of elective surgical procedures at Mulago Hospital.

Methods: A prospective cross-sectional study was conducted from 10t
January 2018 to 20t February 2018. We recruited patients of all ages admitted
on surgical wards and scheduled for elective surgery. Demographic data,
diagnosis, specialty of surgery, proposed surgery, theatre and reasons for
cancellation were extracted and analyzed using logistic regression.

Results: There were 115 procedures canceled out of 400 cases, giving us a

prevalence of cancellation of 28.8%. Neurosurgery had the highest cancellation
rate at 46.8% (n=29), OR = 2.23, 95% ClI (1.22, 4.06). UCI theatre was about

two times more likely to have a procedure canceled (OR = 2.12, 95% Cl,
0.91-4.96). Facility factors contributed 67.8% to overall cancellations.
Commonestreasonforcase cancellations wastheatretimerunout. Therewas no
procedure canceledduetolack of ICUbed. There was asignificant association
between specialty and surgical cancellationrate (p < 0.05).

Conclusions: The prevalence of cancellation of elective surgical procedures in
Mulago Hospital is 28.8% with Neurosurgery having the highest cancellation
rate. Two thirds of the factors responsible for procedure cancellations were
facility related with more than fifty percent of them being potentially
preventable. Qualityimprovement strategies are necessaryinthose sub specialtie
susceptible to procedure cancellations due to facility factors.
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Background

An elective surgical procedure is said to be canceled when a patient = s name has

appeared on the list for surgical operations, but the operation is not done on the

scheduled date [1]. Cancellation of elective surgeries has been found to range be- 4
tween 1.96% and 49% [2] [3]. In Western countries, about 20% of elective surgeries >
are canceled on the day of surgery [4]. However, in low income countries rates are é
as high as 48.5% [3]. Cancellation of a case 1s associated with wide-ranging clinical, ’
psychological and economic consequences to the patients, hospitals and health care 8
providers though the patients are the most affected [5]. Delayed surgical interven- ?
tion may lead to deterioration of the patient = s condition and subsequently impaired 10
recovery or even unexpected death [6] [7]. In addition, canceling a procedure can "
be very distressing to the patient, relatives and health care professionals [8]. It also 2
results in unnecessarily prolonged hospital stay with resultant loss in working days, 3

14

disruption of daily life and a heavy burden of healthcare costs [9]

The causes of cancellation of elective surgical procedures are multi-factorial, they

tend to vary amongst health facilities and countries [10]. Key to note, most of the
17

elective procedures are canceled due to various modifiable reasons [11] [12]. Previous
18

studies have grouped reasons for cancellation into relatively broad categories while
19

others simply list causes without grouping them [13].

In Uganda, cancellation of elective surgical operations is very common in routine 2(1)
clinical practice. However, no study has explored the reasons why these procedures "
are not performed on the scheduled dates. Moreover, the true prevalence of can- »
cellation is not known. From previous studies done in low income and developed o
countries, there is a strong body of evidence suggesting that the burden is too high ’s
in developing countries. Therefore, this s study intended to establish the preva- y
lence and factors associated with cancellation of elective surgical procedures among ”
patients on surgical wards at Mulago Hospital, Uganda.

28
Methods 29

30
Study setting

31
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This study was conducted at Mulago National Referral and Teaching Hospital

(MNRTH). MNRTH is a tertiary and teaching hospital for Makerere University 2

College of Health Sciences (Mak CHS) and has a bed capacity of 1,790. However, 3

the hospital is currently undergoing a major renovation in the New Mulago Complex 4

with Department of Surgery, Department of Orthopaedics Surgery and Department °
of Pediatrics and Child Health shifted to Old Mulago. This study involved the ©

different surgical units that fall under the Directorate of Surgery and currently 7

based in Old Mulago and these include General Surgery, Breast and Endocrine, &

Ear, Nose and Throat (ENT) Surgery, Paediatric Surgery, Neurosurgery, Cardio- °

thoracic Surgery (CTS), Urological Surgery, Orthopaedic Surgery, and Oromax- '°
illofacial (OMF) Surgery. Elective surgeries in Old Mulago Hospital are currently '

performed in 7 different theatres and a 1l these theatres were functional during the '?

entire study period. 13

) . . . . 14
At Mulago Hospital, elective surgical lists are made by the intern doctors and sur-

gical residents in consultation with the surgeons attached to the different surgical 1>
specialties. Prior to admission on the wards all patients first attend surgical outpa- e
tients from where they are booked and given dates to come and check if there is bed 7
space on the inpatients ward. It'" s on the respective inpatient wards that patients 18
are supposed to be fully prepared and finally scheduled for elective procedure and 19
the list signed by the surgeon responsible. The signed list is then taken to theatre 20
the day prior to the actual procedure day by 14:00h. Elective operating lists begin 21
at 08:00h and are required to be finished by 17:00h. Procedures are canceled at 2
about 16:30h (at times earlier) if the corresponding procedure has no reasonable 23

24

prospect of being completed by 17:00h.

25
Study design and procedure

26

This was a prospective cross-sectional study conducted from 10t January 2018 to
27

20th February 2018. A canceled procedure was said to occur when a patient” s name
28

has appeared on the list for surgical operations but the operation is not done on the
29

scheduled date. The patients included on the theatre list for the following day were
30

consented, recruited into this study by the PI and research assistants. Collected
31

data included demographic data, diagnosis, surgical specialty, proposed surgery,
32

theatre and reasons for cancellation. The theatre nurse on duty was consented
33

and interviewed by the study team to complete the questionnaire. Any individual
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who was part of the theatre and surgical team for the day was interviewed if any

clarification was warranted.

Statistical analysis

Completed questionnaires were double entered into Epidata version 3.1 with pro-
grammed quality control checks. After editing, data was exported to Stata 13.0
for analysis. For descriptive statistics, categorical variables were summarized using
percentages and proportions while means, standard deviation, median and inter-
quartile range were used for continuous variables. The overall prevalence of cancel-
lation was calculated from the total number of cancellations divided by the total
number of scheduled cases. Binary logistic model was used to identify any factors
that were statistically associated with cancellation of elective procedures. The Odds
Ratio and 95% CI were estimated for the likelihood of cancellations for specialties
and theatre. The level of significance was set at P <0.05

Ethical considerations

This study was conducted with the approval of School of Medicine Research and 6

Ethics Committee (SOMREC) of Makerere University College of Health Sciences, W

registered as #REC REF 2018-007. Patients and /or next of kin consented to par- 8

ticipate in this study.

Results 21

400 participants were recruited, with M: F=2.1: 1 and 41.5% from orthopaedics.
There were 111 (n=27.8%) children between 0 and 10 years, 54 (13.5%) adolescents, 23
41.9% (n=164) were adults between 20-49 years and 17.8% (n=71) were adults of 24
50 years plus Table 1.

The prevalence of cancellation of elective surgical procedures was found at 28.8%
(n=115). The prevalence of cancellation among adults between 20 and 49 years of
age was about 35.4% (n=58) and 32.4% (n=23) among adults 50 years and above. 2
The cancellation prevalence among the patients presenting at the Neurosurgery

specialty was found at 46.8% (n=29) Table 1 30
31

Many reasons were reported as contributing to cancellation of elective surgical
32

procedure at Mulago hospital. These included; theatre time run out which was
33

reported in 44 cases (11.0%), the anesthetist not being on duty 21(5.5%) and emer-
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gency cases considered as a priority contributed 9 (2.3%), among other reasons
Table 2 2
Hospital-related reasons were responsible for more than 2/3 of the cancellations

at Mulago Hospital. Figure 1

At bivariate analysis, the patients’ age, surgical specialty and operating theatre
had a p-value of less than 0.2 Table 3. They were therefore selected and considered
for multivariate analysis.

At multivariate analysis, age and surgical specialty were significantly associated
with the cancellation of elective surgical procedures. The odds ratio (95% confidence
interval) for cancellation among adolescents between 11-19 years of age was 0.94
(0.39, 2.24) p-value=0.893, adults between 20-49 years was 1.99 (1.01, 3.98) p-
value = 0.048, and among the adults 50 years and above was 2.16 (0.96, 4.83)
p-value= 0.061. The odds ratio for cancellation of elective surgical procedure on
the Neurosurgery specialty was 2.35 (1.27, 4.36) p-value= 0.007 Table 4

*Statistically significant if P < 0.05

Discussion

There is no consensus on acceptable case cancellation rate when defining efficient

operating theatres though less than 5% is generally recommended [14]. Our preva-
20
lence of 28.8% 1is similar to findings by Ebirim et al. (2012) [15]. This relatively high
21

cancellation rate in our study can be explained by the fact that we investigated all
22

factors associated with cancellation of elective surgery operations including patient-
23

related factors like having an abnormal preoperative test to facility-related factors

24
like theatre time run out. However, the ongoing renovations with internal read-

25
justments and relocation of theatre spaces may also explain the high cancellation

26
rates.

27

Different rates of cancellation have been reported basing on the approach of defin-

28
ing cancellation of elective operations (10% to 40%) [16]. Rates of cancellation also

29
vary widely depending on the study design, type of hospital and its level and ca-

30

pacity, type of patients (inpatients or outpatients) and on the surgical sub spe-

cialty. [4] [9] [11] [16] [17] [18] [19] [20] [21] [22]

31

32

Neurosurgery had the highest cancellation rate (46.8%) amongst the surgical sub
33

specialties studied. This was probably because they usually have a long theatre list
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which is further worsened by late start of the first case. The high rate may also be '

explained by the fact that Neurosurgery has not been working on their neurotrauma 2

emergencies in emergency department during the period the study was conducted. 3
These cases would then be added onto the elective list thus given priority over # the

elective procedures. Super sub specialties like CTS had the least cancellation > rate at

4.3%. This could be explained by the fact that about two to three cases © are

scheduled per individual theatre list. However, sub specialties with lower rates ’

could have had fewer operating days per week as compared to their counterparts &

with higher cancellation rates. 9

10

Facility-related was the category most commonly accounting for cancellation of 4
elective surgical procedures. The findings concur with studies done in Tanzania
and Nigeria [23] [24]. The commonest reason under this category was theatre time 3
run-out due to overrun of previous surgery. In sub specialties where facility-related 4
factors were a common reason for cancellation, it may be that lists were inten- 45
tionally over-booked with view of increasing the likelihood of all cases being done. ¢
Pandit et al. (2007) [10] noted that over-booking a list was responsible for half the 45
cancellations due to waiting list pressures and to avoid any perception that the g

surgical team was not hard-working. 19

20

Strategies like operating room turnover time, on-time start of first case, set-up of
21

anaesthesia equipments and any other auxiliary equipments and on-time collection
22

of supplies can be performed in parallel with increases in operating room efficiency.
23

Theatre time run-out in Mulago hospital is multi-factorial and can be reduced by
24

cooperation of all disciplines. The issue of “overtime” payments may offer some
25

incentive to prevent cancellation but overall hospital costs may be very high if over-
26

booking is common. In addition routine and fair estimation of the duration of a
27

procedure can be helpful in improving operating room usage. Shortage of blood
28

was another reason that contributed to elective procedure cancellation. An earlier
29

study by Kajja et al. (2014) [25] noted that lack of blood was a major cause of de-
30

layed scheduling of elective surgery. Our study noted that this shortage was mainly
31

observed in paediatric, urology and orthopedic sub specialties. The shortage was
32

probably exacerbated by financial constraints that were reported by the Uganda
33

Blood Transfusion Services (UBTS), the country * s only source of blood during the
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study period. Secondly, it is also possible that some surgical units had not booked
blood for their patients prior to the day of the surgery.

There was no procedure canceled in Mulago Hospital for lack of ICU beds during
the study period. This finding differs from a 2012 study done in Hong Kong where
lack of ICU bed contributed 14% of the cancellations [26]. This was so because in
Mulago ICU bed is requested for prior to scheduling an elective procedure. In case
the ICU team confirms non-availability of a bed then the procedure is automatically
not put on a particular theatre list for that day. However, it may also be possible
that some super specialties are not scheduling highly complex surgeries that require

cardiac and respiratory support post-operatively for one reason or another.

Absence of anesthetists was a problem in this study. Similar observations have
been found in other studies [19] [23] [27] [28]. Staff shortage and lack of health
resources is a common problem in most hospitals in Sub-Saharan Africa [19]. Anes-
thetist was at times not available because s (he) was attending a workshop or a
conference. Considering the resource-limitations, re-distribution of available staffs
and appropriate arrangements may be made for internal coverage of annual or
study leave. Other reasons like change of diagnosis by the surgeon, with the ul-
timate change in management plan are preventable. Adequate clinical assessment

by all cadres of the surgical team including senior surgeons can mitigate obvious
20

omissions by the junior cadres like surgical residents who are closely involved in
21

drafting the definitive elective surgical list.
22

Patient-related factors contributed the least to procedure cancellation under the
23

broad category. This was mainly due to abnormal preoperative tests especially low
24

levels of hemoglobin. The situation was compounded by the shortage of blood for
25

perioperative and postoperative blood transfusion. This was different from findings
26

by Gajida et al. (2016) [3] where absconding from surgery and lack of funds to pay
27

for the surgery were the main reasons for cancellation under patient-related factors.
28

This can be explained by the fact that our hospital is a public free- for- service
29

hospital while Amino Kano teaching hospital where Gajida et al. did their study is
30

a federal tertiary hospital but the patients pay a fee- for- service. Other studies in
31

Australia by Haana et al. (2009) [29] and in the UK by Sanjay et al. (2007) [30] also
32

differ from our findings, possibly because patients have to pay for surgical services
33

either out-of-pocket or through an insurance scheme.
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1

The main limitation of this study was that we did not include those patients who

had multiple cancellations. This omission may have somewhat led to underes- 2
timation of cancellation rate considering the fact that some patients are victims of 3
multiple cancellations. 4
5
Conclusions 6
The prevalence of cancellation of elective surgical procedures in Mulago Hospital is 7
28.8% with Neurosurgery having the highest cancellation rate by sub specialty. Two 8
thirds of the factors responsible for procedure cancellations were facility related with 9
more than fifty percent of them being potentially preventable. Despite the above, 10
quality improvement strategies are necessary in those sub specialties susceptible to 11
procedure cancellations due to facility factors. 12
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Figure 1 Pie chart showing percentage contribution of factors associated with elective surgery
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Tables
Table 1 Baseline characteristics and prevalence of cancellation for patients scheduled for elective 2
procedures on surgical wards at Mulago Hospital, Uganda 3
Variable Frequency, N=400 (%) Elective surgery cancelled, n (%) 4
Age (years)
0-9 111 (27.8) 22 (19.8) 5
10- 19 54 (13.5) 12 (22.2) 6
20 - 49 164 (41.0) 58 (35.4)
50+ 71 (17.8) 23 (32.4) 7
Gender 8
Male 269 (67.3) 76 (28.3)
Female 131 (32.7) 39 (29.8) ?
Surgical specialty 10
General surgery 24 (6) 6 (25)
Orthopaedic 166 (41.5) 47 (28.3) "
Ear, Nose & Throat (ENT) 26 (6.5) 3(11.5) 12
Urology 36 (9) 15 (41.7)
Neurosurgery 62 (15.5) 29 (46.8) 13
Cardiothoracic surgery 23 (5.7) 1(4.3) 14
Oromaxillofacial (OMF) 7(1.8) 2 (28.6)
Breast and Endocrine 18 (4.5) 4(22.2) 2
Paediatric surgery 38 (9.5) 8 (21.1) 16
Theatre 17
Main operating theatre 121 (30.2) 41 (33.9)
Trauma theatre 52 (13) 12 (23.1) 18
Ward 7 theatre 89 (22.2) 26 (29.2) 19
Spine theatre 43 (10.8) 13 (30.2)
Uganda Cancer Institute theatre 30 (7.5) 14 (46.7) 20
Uganda Heart Institute theatre 21 (5.3) 0 (0) 21
Naguru Paediatric theatre 44 (11) 9 (20.5)
22
23
24
25

26

27

28

29

30

31

32

33
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Table 2 The reasons for cancellation of elective procedures on surgical wards at Mulago Hospital, 1
Ugand a
2
Variable Frequency (N) Percentage(%)
Physician related reasons 3
Surgeon with required expertise not present 2 0.5 4
Surgeon changed diagnosis 2 0.5
Anesthetist not present 21 5.3 >
Theatre nurse not present 6 1.5 6
Surgeon changed management plan 3 0.8
Patient related reasons 7
Patient did not follow preoperative instructions 3 0.8 8
Patient declined to undergo the procedure 1 0.2 9
Patients had abnormal preoperative tests 7 1.8
Patient with undiagnosed congenital heart disease 1 0.2 10
Patient ran away 1 0.2 “
Facility related reasons
Emergency case considereda priority 9 2.3 12
No sterile instruments or consumables 5 1.2 3
Power outage before the procedure 2 0.5
No oxygen in the theatre 2 0.5 14
Broken or unavailable equipment 6 1.5 5
Theatre time run out 44 11.0
Impromptu theatre fumigation Shortage of blood 46 1.015 16
No ambulance to transfer patient to post-operative ward 2 0.5 17
No ICU beds 0 0
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
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Table 3 Bivariate analysis of factors associated with cancellation of elective procedures on surgical
wards at Mulago Hospital, Ugand a

2
Variable Odds ratio (OR) 95% Confidence Inter- P-value
val 3
Age (years) 4
0 — 9 (reference) 1.00
10-19 1.16 (0.52, 2.55) 0.720 >
20 -49 2.21 (1.25, 3.90) 0.006 6
50+ 1.94 (0.98, 3.83) 0.057
Gender /
Female (reference) 1.00 8
Male 1.07 (0.68, 1.70) 0.753
9
Surgical specialty
Orthopaedics (reference) 1.00 10
General surgery 0.84 (0.32 , 2.26) 0.735 i
Ear, Nose & Throat (ENT) 0.33 (0.09, 1.15) 0.082
Urology 1.81 (0.86 , 3.80) 0.118 12
Neurosurgery 2.23 (1.22 , 4.06) 0.009 3
Cardiothoracic surgery 0.12 (0.02 , 0.88) 0.037
Oromaxillofacial (OMF) 1.01 (0.19 , 5.40) 0.988 14
Breast and Endocrine 0.72 (0.23, 2.31) 0.585 5
Paediatric surgery 0.68 (0.29 , 1.58) 0.365
Theatre 16
Ward 7 theatre (reference) 1.00 Ny
Irauma theatre 0.73 (0.33, 1.60) 0.429
Main operating theatre 1.24 (0.69, 2.24) 0.473 18
Spine theatre 1.00 V.47 ,2.33) 0.904 19
Uganda Cancer Institute the-  2.12 (0.91 ,4.96) 0.083
atre 20
Uganda Heart Institute the-  — - - 21
atre
Naguru paediatric theatre 0.62 (0.26 , 1.48) 0.283 22
23
24
25
26
27
28
29
30
31
32

33
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Table 4 Multivariate analysis of factors associated with cancellation of elective procedures on surgical 1

wards at Mulago Hospital, Ugand a

2
Variable Odds ratio (OR) 95% Confi- P-value
dence Interval 3
Age (years) 4
0-9 1.00
10-19 0.94 (0.39, 2.24) 0.893 >
20-49 1.99 (1.01,3.98) 0.048 6
50+ 2.16 (0.96, 4.83) 0.061
Surgical specialty ’
Orthopedics 1.00 8
General surgery 0.67 (0.25, 1.80) 0.423
Ear, Nose & Throat (ENT) 0.39 (0.11, 1.38) 0.144
Urology 1.88 (0.88 , 4.02) 0.101 10
Neurosurgery 2.35 (1.27 , 4.36) 0.007*
1
Cardiothoracic surgery 0.13 (0.02, 1.02) 0.053
Oromaxillofacial (OMF) 0.87 (0.16, 4.72) 0.876 12
Breast and Endocrine 0.57 (0.18, 1.84) 0.347 3
Paediatric surgery 1.10 (0.41 , 2.97) 0.852
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33



