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ABSTRACT
Introduction  Paediatric ambulatory surgery (same 
day surgery and planned same day discharge) is more 
frequently being performed more in Canada and around 
the world; however, after surgery children may return to 
hospital, either through the emergency department (ED) or 
through a hospital admission (HA). The aim of this study 
was to determine the patient characteristics associated 
with ED visits and HA in the 3 days following paediatric 
ambulatory surgery.
Methods  This population-based retrospective cohort 
study used de-identified health administrative database 
housed at ICES and included residents of Ontario, younger 
than 18 years of age, who underwent ambulatory surgery 
between 2014 and 2018. Patients were not involved in the 
design of this study. The proportion of ED visit and HA were 
calculated for the total cohort, and the type of surgery. The 
ORs and 95% CIs were calculated for each outcome using 
logistic regression.
Results  83 468 children underwent select ambulatory 
surgeries. 2588 (3.1%) had an ED visit and 608 (0.7%) 
had a HA in the 3 days following surgery. The most 
common reasons for ED visits included pain (17.2%) 
and haemorrhage (10.5%). Reasons for HA included 
haemorrhage (24.8%), dehydration (21.9%), and pain 
(9.1%).
Conclusions  Our findings suggest that pain, bleeding 
and dehydration symptoms are associated with a return 
visit to the hospital. Implementing approaches to prevent, 
identify and manage these symptoms may be helpful in 
reducing ED visits or hospital admissions.

INTRODUCTION
Paediatric ambulatory surgery (same day 
surgery and planned same day discharge) is 
being performed more frequently in Canada 
and around the world. When surgeries 
are performed on an ambulatory basis, it 
precludes the need for the patient to remain 
in hospital, the number of surgeries can 
be increased and costs are decreased.1 2 By 
minimising the time spent in the hospital, 
ambulatory surgery decreases the impact on 
families and risk of nosocomial infection. 

However, if children experience uncon-
trolled adverse effects following surgery, it 
can lead to an emergency department (ED) 
visit or hospital admission (HA). In Ontario, 
Canada, 1 334 972 people between the ages of 
0 and 19 years had an ED visit in 2018–2019.3 
It is unclear how many of these ED visits were 
related to ambulatory paediatric surgery.

Following tonsillectomy, cholecystectomy 
and orthopaedic surgery in children, the 
reported rates of return to hospital between 
24 hours and 30 days after ambulatory surgery 
range from 1.1% to 14%.4–10 Children were 
more likely to have an ED visit or HA if they 
had comorbidities including developmental 
delay, Down syndrome, attention deficit 
hyperactivity disorder, asthma, diabetes, 
obesity or cardiac disease.2 4 6 11 They were 
also more likely to return to hospital if they 

What is known about the subject?

	⇒ Paediatric ambulatory surgery (same day surgery 
and same day discharge) is being performed more 
frequently.

	⇒ After discharge to home, children and parents do 
return to the emergency department (ED) or are ad-
mitted to hospital (HA).

	⇒ Children were more likely to have an ED visit or HA if 
they have comorbidities.

What this study adds?

	⇒ Just under 4% of children had an ED visit or HA 
following elective ambulatory surgery in Ontario, 
Canada.

	⇒ Findings suggest that pain, bleeding and dehydra-
tion symptoms are associated with a return visit to 
the hospital.

	⇒ Providing parents and caregivers with strategies re-
garding managing pain and hydration at home may 
prevent ED or HA.
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had surgery in the late afternoon or who have parents 
who did not speak the primary language of the country 
(eg, English).6 9 11 The most common reasons for ED 
visit or readmission include pain, dehydration, nausea, 
vomiting, haemorrhage and syncope.4–6 8–10 12

These studies provide information regarding the 
unplanned healthcare use following ambulatory surgery. 
However, it is unclear how many and for which clin-
ical problems paediatric patients have an ED visit or 
HA in the first 3 days following discharge after ambula-
tory surgery in Ontario. Services and systems could be 
put in place to prevent common adverse events to try 
to prevent return to hospital. The purpose of this study 
was to examine ED use and HA in the first 3 days after 
ambulatory surgery in children (17 years or younger) 
in Ontario. Three days following surgery was chosen to 
capture healthcare use most likely to be associated with 
surgery rather than other factors. The aims of this study 
were to determine the proportion of ED use and HA in 
children after common ambulatory surgery procedures, 
identify the surgical groups and patient characteristics 
associated with higher ED use or HA, and describe the 
top five reasons for ED use overall and top five reasons 
for ED use by surgical group in children. A similar study 
was conducted examining ED use and HA in the first 
3 days after ambulatory surgery in adults.13

METHODS
Study design and participants
This population-based retrospective cohort study followed 
the STROBE reporting guidelines and conducted using 
de-identified administrative databases held by ICES 
(formerly the Institute of Clinical Evaluative Sciences). 
The Ontario-specific databases used included the Regis-
tered Persons Database (RPDB), Ontario Health Insur-
ance Plan (OHIP), Ontario Marginalization Index (ON-
MARG), Client Agency Program Enrolment database 
(CAPE) and Corporate Provider Database (CPDB). 
The Canadian databases used included the Canadian 
Census, Canadian Institute for Health Information Same 
Day Surgery (CIHI-SDS), Discharge Abstract Database 
(CIHI-DAD) and National Ambulatory Care Reporting 
System (CIHI-NACRS) databases. These databases 
were linked using unique encoded identifiers and were 
analysed at ICES.

The cohort consisted of children between the age 0 
and 17 years, residing in Ontario who underwent one 
of the commonly performed ambulatory surgical proce-
dures as identified by CIHI between 1 January 2014 and 
31 December 2018. The selection of surgical procedures 
was adapted from the CIHI’s report of the most common 
ambulatory surgery procedures.14 Included surgical 
procedures were hernia-related muscle repair of the 
chest and abdomen, cholecystectomy, knee joint repair, 
release of nerves in the forearm, shoulder surgery, tonsil-
lectomy and tympanic membrane procedures. Descrip-
tion of the specific diagnostic and surgical procedures 

that fall under these surgical categories is included in 
online supplemental appendix A. Children who did not 
have province of Ontario health insurance coverage 
1 year before index date were excluded from this study. 
To ensure that only elective surgical procedures were 
included, patients were excluded if they had an ED visit 
immediately prior to their surgery. Patients who died 
on the day of surgery were also excluded. If the child 
underwent more than one ambulatory surgery between 
2014 and 2018, only their first ambulatory surgery was 
included, as prior ambulatory surgery experience could 
influence the postoperative care that was provided at 
home and subsequently the healthcare utilisation.

The outcome of interest included any ED visit or 
HA within 3 days of the procedure. HA was exclusive 
of ED visit, and participants were not double counted. 
The main reason for an ED visit or a HA was captured 
from the CIHI-DAD or CIHI-NACRS. To ensure that HA 
following surgery was associated with a planned ambula-
tory surgery, the HA was cross-referenced between SDS 
database and the CIHI-DAD to confirm the surgery was 
booked as ambulatory, and the admission to hospital 
occurred after surgery was completed. The type of surgical 
procedure (main exposure variable) was captured from 
the CIHI-SDS Database. The Canadian Classification of 
Health Interventions (CCI) codes were used to classify 
surgical procedures.15 The CCI codes and companion 
surgical procedures are provided in online supplemental 
appendix A.

Demographic characteristics included age, sex and 
rurality of residence based on Rurality Index of Ontario 
2008, and Local Health Integration Network (LHIN).16 
Individual measures of socioeconomic status were not 
available in the databases; therefore, material depriva-
tion was captured from the ON-MARG database. The 
ON-MARG database provides aggregate-level measures 
of socioeconomic status based on the neighbourhood, 
and considers variation in education, income and family 
composition.17 Primary care provider information, specif-
ically the model of the usual provider of primary care, 
was obtained from CAPE and CPDB databases.18 19 The 
Johns Hopkins Aggregated Diagnostic Groups Version 10 
(ADGs) was used to measure comorbidity, and ADGs were 
captured from CIHI-DAD, CIHI-NACRS and OHIP.20

Data analysis
Demographic data and clinical characteristics were 
summarised using measures of central tendency and 
spread or frequencies and percentages, as appropriate. 
Mean or proportion of patients were reported in the total 
cohort and those with at least one ED or HA, according 
to patient characterises and surgical category. Bivariate 
and multivariate logistic regression analyses were used to 
calculate the ORs and 95% CIs for ED use and HA. In 
this study, ORs are used as a proxy of risk because inci-
dence is rare (<10%).21 Cholecystectomy was selected as 
the reference surgery for the purpose of interpreting the 
ORs. The rationale for selecting cholecystectomy was that 
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Table 1  Demographic and clinical characteristics of children who underwent ambulatory surgery in Ontario between 2014 
and 2018

Characteristics

Total
N=83 468 
n (%)

ED visits
N=2588
n (%)

Hospital admission
N=608
n (%)

Mean age in years (SD) 6.19 (SD 4.4) 6.94 (SD 4.7) 6.48 (SD 4.1)

Sex

 � Female 36 744 (44.0%) 1274 (49.2%) 298 (49.0%)

 � Male 46 724 (56.0%) 1314 (50.8%) 310 (51.0%)

Material deprivation quintile

 � 1—Lowest 19 772 (23.7%) 513 (19.8%) 134 (22.0%)

 � 2 18 280 (21.9%) 522 (20.2%) 133 (21.9%)

 � 3 15 719 (18.8%) 478 (18.5%) 101 (16.6%)

 � 4 13 822 (16.6%) 498 (19.2%) 95 (15.6%)

 � 5—Highest 15 347 (18.4%) 550 (21.3%) 129 (21.2%)

 � Missing 528 (0.6%) 27 (1.0%) 16 (2.6%)

Residence*

 � Urban 73 686 (88.3%) 2210 (85.4%) 541 (89.0%)

 � Rural 9648 (11.6%) 371 (14.3%) 61–67

 � Missing 134 (0.2%) 7 (0.3%) ≤5

No of major ADGs

 � 0 57 966 (69.4%) 1699 (65.6%) 414 (68.1%)

 � 1 21 012 (25.2%) 708 (27.4%) 145 (23.8%)

 � 2+ 4490 (5.4%) 181 (7.0%) 49 (8.1%)

Usual provider of care model

 � Family health group† 14 482 (17.4%) 444 (17.2%) 114 (18.8%)

 � Family health team‡ 22 046 (26.4%) 761 (29.4%) 135 (22.2%)

 � Family health organisation§ 18 699 (22.4%) 551 (21.3%) 140 (23.0%)

 � No model 25 667 (30.8%) 759 (29.3%) 203 (33.4%)

 � Comprehensive care model¶ 1745 (2.1%) 42 (1.6%) 10–16

 � Other 829 (1.0%) 31 (1.2%) ≤5

Type of surgery

 � Tonsillectomy 40 135 (48.1%) 1875 (72.4%) 561 (92.3%)

 � Implantation of internal devices, tympanic membrane 33 458 (40.1%) 485 (18.7%) 28 (4.6%)

 � Muscle repair of the chest and abdomen: hernia 6235 (7.5%) 122 (4.7%) 9 (1.5%)

 � Knee joint repair 1955 (2.3%) 44 (1.7%) ≤5

 � Cholecystectomy 782 (0.9%) 38 (1.5%) ≤10

 � Shoulder surgery 755 (0.9%) 18–24 ≤5

 � Nerves in the forearm and wrist 148 (0.2%) ≤5 0 (0.0%)

*Estimates based on Rurality Index of Ontario 2008.
†Family health groups are groups of 3 or more family MDs. Care is provided through regular office hours and extended hours (weekday 
evenings and/or weekends) and they use fee-for-service plus some incentives and bonuses for services provided to enrolled patients.19

‡Family health teams are community-focused primary healthcare organisations that consist of interprofessional teams including MDs, nurse 
practitioners, registered nurses, social workers, dietitians and other professionals who work together. Physicians are paid through a blended 
salary model. Other health professionals are paid through salary.19

§Family health organisations are groups of 3 or more family MDs who commit to enrol patients; care provided through regular office hours 
and extended hours based on the number of physicians; services are paid through a blended capitation model plus some incentives and 
bonuses for services to enrolled patients.
¶Comprehensive care models are solo primary care MDs; care is provided through regular office hours plus at least one session of extended 
hours weekly; use fee-for-service plus some incentives and bonuses for service.19



4 Sawhney M, et al. BMJ Paediatrics Open 2021;5:e001188. doi:10.1136/bmjpo-2021-001188

Open access

sample size was sufficient for meaningful comparisons 
with other surgical procedures. The full adjusted models 
included all available variables: age, sex, primary care 
model, LHIN, material deprivation quintile, rural/urban 
residence, comorbidity (major ADGs) and surgical cate-
gory. The main reasons for ED use were calculated for 
all surgical procedures combined and for those surgical 
procedures with sufficient sample size and volume to 
avoid small cell frequencies. Hospital admissions were 
only calculated for all surgical procedures combined due 
to the small cell frequencies. All analyses were conducted 
using SAS (SAS Enterprise Guide, V.7.1).

RESULTS
Between 1 January 2014 and 31 December 2018, 83 468 
children in Ontario underwent the selected surgical 
procedures. The mean age was 6.2 (SD 4.4) years, and 44% 
were female (table  1). The most frequently performed 
surgical procedures were tonsillectomy (48.1%), implan-
tation of internal devices into the tympanic membrane 
(40.1%), and muscle repair of the chest and abdomen 
(hernia, 7.5%). A total of 3196 (5.9%) children had an 
ED visit or HA in the first 3 days after surgery. There 
were 2588 (3.1%) ED visits and 608 (0.7%) HAs (either 
through the ED or directly). One hundred and three 

(3.9%) children returned to the ED more than once, 
for a total of 2688 ED visits. The majority of ED visits 
occurred on postoperative day 1 (908; 35.1%) or 2 (881; 
34%) (figure 1). Of the 2681 patients who visited the ED 
at least once, 72.4% underwent tonsillectomy (table 1). 
Sixteen children who had a HA were admitted more than 
once, resulting in 616 HAs. Of the 606 patients who were 
admitted to hospital at least once, the majority under-
went tonsillectomy (92.3%).

Patients who underwent cholecystectomy had the 
highest proportion of ED visits (4.9%) (figure 2). Children 
who underwent tonsillectomy (1.4%) had the highest 
proportion of HA. Female children had a higher odds of 
ED use (adjusted OR 1.18, 95% CI 1.09 to 1.28) (table 2). 
Children were more likely to have an ED visit if they lived 
in a rural setting (adjusted OR 1.29, 95% CI 1.05 to 1.34) 
or had a poor socioeconomic status (adjusted OR 1.39, 
95% CI 1.22 to 1.58). The odds of ED use also increased 
as number of comorbidities increased (2+ADGs; OR 1.35, 
95% CI 1.15 to 1.58). The adjusted odds of ED use was 
lower for all surgical categories compared with cholecys-
tectomy. Acute pain (17.2%) and haemorrhage (10.9%) 
were the most frequent reasons for an ED visit (table 3). 
Table 4 provides a detailed breakdown of the five most 
common reasons for an ED visit for children who under-
went tonsillectomy, tympanic membrane procedures 
and hernia repair. The primary reason for admission to 
hospital was haemorrhage/haematoma (24.8%), dehy-
dration (21.9%) and acute pain (9.1%). Due to small cell 
frequencies, the results for HA for specific surgical proce-
dures are not presented.

DISCUSSION
This retrospective cohort study describes the rate of 
unplanned healthcare use after ambulatory surgery in 
children in Ontario, Canada. Between 2014 and 2018, 
3.1% of children visited the ED and 0.7% were admitted 
to hospital during the first 3 days following select ambu-
latory surgery procedures. The highest proportion of 
healthcare use was in children who underwent tonsillec-
tomy. The main reason for ED use for all surgery types 
was unrelieved acute pain or haemorrhage, while the 
main reason for HAs was haemorrhage and dehydration. 
Our findings are similar to previously published studies 
that reported a readmission rate of 1% to 3.6% up to 
30 days after surgery, with the majority of readmissions 
occurring between 3 and 7 days after surgery.4–10 21 The 
most common reasons for requiring hospital care were 
also consistent with our findings and included pain, 
nausea and vomiting, dehydration and haemorrhage.4–10

Gilani and Bhattacharyya reported that 4.5% of chil-
dren who underwent tonsillectomy on an ambulatory 
basis had a hospital revisit due to acute pain, haemor-
rhage, nausea, vomiting and dehydration.9 Our findings 
were similar with children who underwent tonsillectomy 
having a HA for similar reasons. Lavin et al examined 
ED visits in children following ambulatory tonsillectomy 

Figure 1  Distribution of emergency department (ED) visits 
and hospital admission by postoperative day: 2014–2018. 
All of the ED visits and hospital admissions are displayed as 
proportions based on the postoperative day.

Figure 2  Incidence of emergency department (ED) visits 
postoperatively by type of surgery: 2014–2018. ED visits are 
displayed in proportions. All ED visits from day of surgery 
(postoperative day 0) to postoperative day 3 are included. 
Patients undergoing cholecystectomy (4.9%) had the highest 
incidence of ED use, followed by tonsillectomy (4.7%).
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Table 2  Univariate and multivariate ORs and 95% CIs for ED visit and hospital admissions in the 3 days following ambulatory 
surgery: 2014–2018

Character Total

ED visits Hospital admissions

Unadjusted Adjusted* Unadjusted Adjusted*

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

No of patients 83 468

Sex (from RPDB)

 � Male 46 724 1.00 1.00 1.00 1.00

 � Female 36 744 1.24 (1.15 to 1.34) 1.18 (1.09 to 1.28) 1.22 (1.04 to 1.44) 1.21 (1.03 to 1.42)

Material deprivation quintile

 � 1—Lowest
 � (reference)

19 772 1.00 1.00 1.00 1.00

 � 2 18 280 1.10 (0.98 to 1.25) 1.10 (0.97 to 1.25) 1.07 (0.84 to 1.37) 1.11 (0.87 to 1.42)

 � 3 15 719 1.18 (1.04 to 1.34) 1.17 (1.03 to 1.33) 0.95 (0.73 to 1.23) 1.00 (0.77 to 1.30)

 � 4 13 822 1.40 (1.24 to 1.59) 1.39 (1.22 to 1.58) 1.01 (0.78 to 1.32) 1.06 (0.81 to 1.39)

 � 5—Highest 15 347 1.40 (1.23 to 1.58) 1.37 (1.21 to 1.55) 1.24 (0.97 to 1.58) 1.26 (0.98 to 1.61)

 � Missing 528 2.02 (1.36 to 3.01) 1.92 (1.28 to 2.87) 4.58 (2.71 to 7.75) 4.80 (2.79 to 8.28)

Residence†

 � Urban (reference) 73 686 1.00 1.00 1.00 1.00

 � Rural 9648 1.29 (1.16 to 1.45) 1.19 (1.05 to 1.34) 0.93 (0.72 to 1.20) 0.99 (0.75 to 1.30)

No of major ADGs

 � 0 (Reference) 57 966 1.00 1.00 1.00 1.00

 � 1 21 012 1.15 (1.06 to 1.26) 1.12 (1.02 to 1.22) 0.97 (0.80 to 1.17) 0.96 (0.79 to 1.16)

 � 2 4490 1.39 (1.19 to 1.63) 1.35 (1.15 to 1.58) 1.53 (1.14 to 2.07) 1.53 (1.14 to 2.07)

Usual provider of care model

 � No model (reference) 25 667 1.00 1.00 1.00 1.00

 � Family health group 14 482 1.04 (0.92 to 1.17) 0.99 (0.88 to 1.12) 1.00 (0.79 to 1.25) 0.99 (0.79 to 1.26)

 � Family health Team 22 046 1.17 (1.06 to 1.30) 1.08 (0.97 to 1.20) 0.77 (0.62 to 0.96) 0.76 (0.61 to 0.95)

 � Family health 
organisation

18 699 1.00 (0.89 to 1.11) 0.91 (0.81 to 1.02) 0.95 (0.76 to 1.17) 0.90 (0.72 to 1.13)

 � Comprehensive care 
model

1745 0.81 (0.59 to 1.11) 0.75 (0.55 to 1.03) 1.01 (0.59 to 1.75) 0.98 (0.57 to 1.70)

 � Other 829 1.28 (0.88 to 1.84) 1.03 (0.69 to 1.53) 0.30 (0.08 to 1.22) 0.26 (0.06 to 1.10)

Type of surgery

 � Cholecystectomy 
(reference)

782 1.00 1.00 1.00 1.00

 � Tonsillectomy 40 135 0.96 (0.69 to 1.33) 0.94 (0.67 to 1.33) 1.83 (0.82 to 4.11) 1.12 (0.49 to 2.58)

 � Implantation of 
internal devices, 
tympanic membrane

33 458 0.29 (0.21 to 0.40) 0.28 (0.19 to 0.40) 0.11 (0.04 to 0.26) 0.05 (0.02 to 0.13)

 � Muscle repair of the 
chest and abdomen: 
hernia

6235 0.39 (0.27 to 0.57) 0.39 (0.26 to 0.57) 0.19 (0.07 to 0.53) 0.11 (0.04 to 0.31)

 � Knee joint repair 1955 0.45 (0.29 to 0.70) 0.47 (0.30 to 0.73) 0.20 (0.05 to 0.80) 0.21 (0.05 to 0.83)

 � Nerves in the 
forearm and wrist

148 0.68 (0.26 to 1.77) 0.67 (0.26 to 1.73) 0.00 (0.00 to ****) 0.00 (0.00 to ****)

 � Shoulder surgery 755 0.51 (0.29 to 0.88) 0.50 (0.29 to 0.88) 0.17 (0.02 to 1.43) 0.18 (0.02 to 1.50)

*Adjusted for age and Local Health Integration Network (results not shown).
†Estimates based on Rurality Index of Ontario 2008.
‡Johns Hopkins Aggregated Diagnostic Groups.
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and reported that 7.4% had an ED visit, with 1.9% of 
these visits due to pain or dehydration.11 Children who 
had non–English-speaking parents and had other health 
conditions including asthma, pre-term developmental 
delay, Down syndrome and attention deficit hyperactivity 
disorder were more likely to have an ED visit postopera-
tively. Language barriers and comorbid medical condi-
tions made it more difficult for parents and children to 
adhere to the postoperative pain and hydration regimen 
they were provided.11 In our study, the most common 
reason was for an ED visit due to unrelieved acute pain. 
Also, children in our sample had higher odds of ED use 
if they had two or more comorbid conditions.

A US administrative database study reported the 30-day 
readmission rate following ambulatory paediatric chole-
cystectomy as 1.1%, with the most common reasons for 
readmission being persistent calculus in the biliary duct, 
abdominal pain and dehydration.8 Gould and colleagues 
reported that 21% of children were admitted to hospital 
following cholecystectomy with 14% admitted for no 
identifiable reason.7 Identifiable reasons for admission 
included pain and vomiting.7 Similar to these studies, the 
reasons for admission or ED visits in our study were also 
pain and vomiting. However, in our study, children who 
underwent ambulatory cholecystectomy had a higher 
rate of ED visit and HA.

Acute pain is a common reason for ED visits and HA. 
Guidelines for opioid prescribing to manage pain in chil-
dren after surgery state that an optimal postoperative 
regimen should balance adequate pain control while 
also supporting recovery, including the return to school 
and sports.22 23 Prescribers should use multimodal anal-
gesia, including local anaesthetics, acetaminophen and 
non-steroidal anti-inflammatory drugs. Children and 
parents should be educated regarding the expectations 
regarding pain and methods of pain management, both 
before surgery and again in the postoperative period. 
Education should be delivered verbally and written in 
plain, non-medical terminology.23

Dehydration is a potentially preventable adverse 
effect, and intravenous hydration protocols that aim to 
replace fluids lost during the nothing by mouth (NPO) 
time, intraoperative time and postoperative time can be 
helpful in decreasing ED visits after surgery. A quality 
improvement study that focused on intravenous hydra-
tion examined ED visits due to dehydration in children 
who underwent ambulatory tonsillectomy prior to and 
after the implementation of the protocol.12 Younger 
patients and patients with pre-existing complex chronic 
conditions were at higher risk of dehydration. After the 
implementation of a hydration protocol, the ED visits 
due to dehydration decreased to 0.2% from 1%.12 In our 

Table 3  Eight common reasons for emergency department 
(ED) visit and hospital admission for all procedures 
combined: 2014–2018

Reasons for ED visit n % of visits

Acute pain 463 17.2

Haemorrhage and haematoma 293 10.9

Fever 195 7.3

Other complications of 
procedures, not elsewhere 
classified

186 6.9

Vomiting 181 6.7

Infection following a procedure 120 4.5

Acute upper airway infection 84 3.1

Dehydration 72 2.7

Reasons for hospital 
admission

n % of 
admissions

Haemorrhage and haematoma 153 24.8

Dehydration 135 21.9

Acute pain 56 9.1

Vomiting 15 2.4

Infection 13 2.1

Other complications of 
procedures

12 1.9

Fever 8 1.3

Nausea with vomiting 7 1.1

Table 4  Top 5 reasons for emergency department (ED) 
visits for surgical procedures

Procedure (no of visits) n

% of
ED visits/
procedure

Tonsillectomy (n=1950)

Acute pain 403 20.7

Haemorrhage and haematoma 238 12.2

Other complications of procedures, 
not elsewhere classified

155 7.9

Vomiting 149 7.6

Fever 137 7.0

Implantation of internal devices, tympanic membrane 
(n=506)

Fever 51 10.1

Otitis media 37 7.3

Acute upper respiratory infection 36 7.1

Haemorrhage and haematoma 27 5.4

Acute pain 26 5.2

Hernia (n=125)

Haemorrhage and haematoma 15 12.0

Other complications of procedures 11 8.8

Attention to surgical dressings and 
sutures

9 7.2

Acute pain 7 5.6

Disruption of operation wound, not 
elsewhere classified

6 4.8
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study, 2.6% of children had an ED visit, and 5.9% had a 
HA due to dehydration. The implementation of hydra-
tion protocols for all paediatric ambulatory surgeries may 
be helpful in reducing these ED visits and HA.

Strengths and limitations
The use of administrative data is a strength as it does not 
rely on patient reports of past experiences, minimising 
the risk of recall bias. The databases that were used in 
this study undergo several quality checks by data collec-
tion and repository organisations, providing a high level 
of reliability. Information on outcomes after ambulatory 
orthopaedic procedures in children is included in this 
study; this population is not well documented in the 
published literature. The results of this study could be 
generalised with caution to the rest of Canada, where 
universal healthcare provides similar access to services.

The main disadvantage of this study is the small number 
of hospital admissions which limits the analysis that we 
were able to complete for this study. In addition, admin-
istrative data rely on accurate recording of information 
that is subject to human error.

CONCLUSION
This study used administrative data to identify ED visits 
and HAs following select ambulatory surgery in chil-
dren. Many children undergo these surgical procedures 
without any complications or unanticipated hospital visits 
following discharge. However, we found that just under 
6% of children had an ED visit or HA following elective 
ambulatory surgery in Ontario between 2014 and 2018, 
with the most common reasons for visit or admission 
being acute pain, haemorrhage and dehydration. The 
results of this study can be used by both clinicians and 
administrators to identify those children who are at high 
risk of ED use or HA and implement strategies to help 
reduce ED visits and HA.

Prior to the COVID-19 pandemic, there was an 
increasing trend in the number of ambulatory paediatric 
surgical procedures performed in Canada and around 
the world. The goal of paediatric ambulatory surgery is 
to improve access to care. However, the restrictions asso-
ciated with the COVID-19 pandemic and the need to 
limit HAs have created a backlog of elective and urgent 
surgical procedures for children and adults. Between 
February and 30 April 2019, there were 18 1544 ambu-
latory surgery procedures were completed in Ontario, 
Canada.24 A similar number of ambulatory surgery 
procedures were scheduled and subsequently cancelled 
in 2020.24 As healthcare teams look for creative ways to 
safely perform surgical procedures, ambulatory surgery 
may become an attractive option. These teams should 
proactively try to prevent the common reasons why chil-
dren return to hospital. The effectiveness of interven-
tions that prevent readmissions should continue to be 
examined.
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