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Abstract

Background: Failure to discharge home following day case procedures has a negative impact on
patients, families and hospital finances. There are currently no national paediatric data on the
incidence and causes of unplanned admission. We determined the incidence of unplanned
admissions after paediatric day case anaesthesia and identified risk factors leading to unplanned
admission.

Methods: During a 6-week period (October and November 2017), all children aged 16 years or
under, receiving general anaesthesia, without an inpatient bed on arrival, were included. Hospital,
surgical and procedural details, anonymised demographic data, plus anaesthetic and surgical
experience were collected by local Paediatric Anaesthesia Trainee Research Network (PATRN)
coordinators. A mixed effects binary logistic regression model with backward selection was used to
determine variables associated with unplanned admission.

Results: 93 hospitals across the United Kingdom and Ireland participated. There were 25,986 cases,
of which 640 were unplanned admissions. Independent risk factors for unplanned admission were
ASA-PS (ASA-PS 111/1V vs ASA-PS | OR (95% Cl) 2.80 (2.07, 3.77)), duration of procedure (1.04 (1.03-
1.05)) and surgical specialty (vs ENT (highest caseload specialty): Cardiology 1.89 (1.15, 3.06),
Orthopaedics/Trauma 0.91 (0.69, 1.18), General Surgery 0.59 (0.46, 0.77)). The commonest reasons
for admission were unexpected surgical complexity, pain, postoperative nausea and vomiting and
late finish.

Conclusions: This is the first large paediatric multicentre observational study investigating
unplanned admissions following day case procedures under general anaesthesia in the UK and
Ireland. This study provides baseline figures for focused quality improvement projects to reduce

unplanned day surgery admissions.

Keywords:
Ambulatory surgical procedures, Anaesthesia, Patient admission, Paediatrics, Quality improvement,

Risk factors
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Introduction

Surgical, interventional or diagnostic procedures in children are primarily performed as day case
admissions and do not require an overnight stay in the UK and Ireland?. This is in line with the
European Association for Children in Hospital (EACH) statement that ‘children shall be admitted to
hospital only if the care they require cannot be equally well provided at home or on a day basis’?.
An initial target for over 75% of elective surgery to be performed on a day case basis was set in
20001, but advances in both surgical and anaesthetic techniques, as well as changes in patient and

family attitudes and expectations lead to ever increasing demands for day case procedures3.

The selection of children suitable for day case anaesthesia varies between hospitals. Whereas the
majority of procedures in secondary hospitals will be suitable for day case anaesthesia, tertiary
centres, receiving referrals for complex patients from a network of secondary hospitals and beyond,
will have a different day case population. The correct patient selection for day case anaesthesia and
identification of high risk procedures and associated factors is essential because failure to discharge
home on the same day has a negative impact on patient and family experience, service provision
and hospital finances. To date, there are no national data available to inform this selection process

for day case anaesthesia in children.

The Paediatric Anaesthesia Trainee Research Network (PATRN) represents trainees and hospitals
with an interest in paediatric anaesthesia across the United Kingdom and Ireland. A dedicated local
coordinator is available in most if not all UK/Ireland hospitals to support national audit projects.
The PATRN network was utilised to establish the PAediatric unPlanned dAY case Admission

(PAPAYA) rate in participating secondary and tertiary centres in the UK and Ireland.
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The primary aim of this study was to determine incidence of unplanned admissions after paediatric
day case anaesthesia in the UK and Ireland. Secondary aims were identification of risk factors for

admission and highlighting areas for future quality improvement work.

Methods

The PAPAYA study was a prospective service evaluation conducted by PATRN. This study did not
require research ethical approval or patient consent. The nomination of service evaluation was
confirmed by discussion with the Quality and Safety Team at Great Ormond Street Hospital and the

Health Research Authority decision tool (http://www.hra-decisiontools.org.uk/research/). The

study protocol was registered locally and audit approval obtained at each participating centre. NHS
Scotland Public Benefit and Privacy Panel for Health and Social Care (PBAPP) approval was obtained

for centres in Scotland.

Data collection

During a 6-week period between October and November 2017 hospitals in the public healthcare
sector performing paediatric day case procedures under general anaesthesia were invited via the
PATRN email database, Association of Paediatric Anaesthetists of Great Britain and Ireland
(APAGBI) Linkman Scheme and Research and Audit Federation of Trainees (RAFT). Patients aged 16
years or less, receiving general anaesthesia for elective or urgent procedures, arriving to hospital
without a pre-booked inpatient bed were included in this study. Successful day cases were defined
as those discharged by midnight on the same calendar day that they arrived at hospital. An
unplanned admission was defined as a patient that arrived without a booked inpatient bed, and

was discharged the following calendar day or thereafter. Patients having procedures under oral


http://www.hra-decisiontools.org.uk/research/
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sedation, or privately funded were excluded. Patients being discharged in under 24 hours, but on

the next calendar day were also excluded.

Each centre used a team of anaesthetic trainees to source the unplanned admissions on a daily
basis over the data collection period. The following data were collected for each unplanned day
case admission: age, sex, American Society of Anaesthesiologists Physical Status classification (ASA-
PS), specialty, procedure, urgency, anaesthetic start time, time into recovery, grade of primary
anaesthetist and surgeon, pre-assessment (by phone or in person, by nurse or anaesthetist), reason
for admission (surgical, anaesthetic, medical or social) and destination (ward, high dependency or
intensive care). In addition, the baseline data on all intended day case patients was also collected.
Data collection methods were left at the discretion of the local co-ordinator and were dependent
on number of patients and number of day case sites. If electronic data capture was not possible in
some remote sites, for example, endoscopy, radiology or haematology, data were recorded
manually. Any patient identifiable data that was collected locally was removed prior to data upload
with ZendTo, a safe haven data portal. All data were uploaded as an excel spreadsheet and
crosschecked to ensure that all unplanned admissions were captured. The data for each unplanned
admission was separately entered via REDCap, a secure data portal. The data was stored in the

Grampian Data Safe Haven, a joint NHS Grampian and University of Aberdeen facility.

Cases were excluded in line with the exclusion criteria: patients over 16 years of age, procedures
under local anaesthesia and private cases. Additional exclusions were made for cases where both
chief investigators agreed that there had been erroneous data entry: ASA-PS 5 patients, cases
intended as inpatients (the centre informed the authors of submission error), and those who

underwent major surgery. Major surgery constituted intracranial, thoracic, scoliosis correction,
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bowel and urological surgery where disturbance to bowel or bladder function is routinely expected
and orthopaedic surgery with expected major blood loss. Unplanned admissions that were
classified as major surgery were retained so as to capture inappropriate bookings. Successful
elective day cases outside of the following times were also excluded: anaesthetic start times before
07:00 or arriving into recovery after 21:00. Unplanned admissions outside of these times were

retained to capture those inappropriately booked for day surgery.

Sample size calculation

A retrospective pilot survey of 48 centres was performed over a 12-month period (Jan 2016 — Dec
2016) and included 101381 day case anaesthetics with 4515 unplanned admissions (4.45%). The
median unplanned admission rate was 3.9% (IQR 1.44%-7.48%). A data collection period of 6
weeks in a minimum of 60 centres was subsequently proposed, to generate at least 15300 day
cases. This would enable us to estimate the prevalence of unplanned admission with a precision of
+/-0.3% and permit multivariable logistic regression analysis to identify potential predictors of
unplanned admissions. When the sample size is 15300, the logistic regression test of odds ratio
(OR) =1 (a =0.050 two-sided) will have 80% power to detect an OR of 1.049; this assumes that one
normally distributed covariate is being added to the model after adjustment for prior covariates,
that its multiple correlation with covariates already in the model is 0.100 and, that the proportion
of successes at the mean of the covariate is 0.50. nQuery Advisor 7.0 was used to calculate the

effect size.

Statistical analysis
The authors approved the statistical analysis plan before analyses began. Descriptive statistics were

calculated for patient and procedure variables. The frequency and percentage was presented for
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each categorical variable; sex, ASA-PS, urgency (elective versus urgent), specialty and grades of

primary surgeon and anaesthetist. Since age and duration of surgery were skewed continuous

oNOYTULT D WN =

variables, the median and interquartile ranges were calculated along with the range. The overall
1 proportion, with 95% confidence interval, of unplanned admissions following day case general

13 anaesthesia in children was calculated for all hospitals combined and for each hospital separately.

18 The above variables, collected on all day case procedures, were compared between patients with
and without an unplanned admission. The association between binary categorical variables (sex and
23 urgency) and unplanned admission versus successful day case was tested using the continuity-
corrected chi-squared test. For categorical variables with more than two categories the Pearson’s
28 chi-squared test was used. The distribution of age and duration of surgery were compared between

30 patients with an unplanned admission and a successful day case using the Mann-Whitney test.

35 A mixed effects binary logistic regression model was fitted using backward selection to determine
those variables showing a statistically significant association with unplanned admission. Variables
40 considered for the model were sex, age, ASA-PS, urgency versus elective, specialty, surgeon grade,
anaesthetist grade and duration of surgery. The mixed effects model accounted for the clustering
45 effect of individual patients within hospitals. To do this, hospital ID was utilised as a random
intercept. We used multiple imputation to impute missing data in the 2.5% patients with

50 incomplete baseline characteristics. We assumed that the data were missing at random which is
52 required for the multiple imputation process.* Five imputed datasets were generated using the

55 Markov Chain Monte Carlo method and all available demographic and clinical variables were used
57 to inform the imputation. Since duration of surgery was positively skewed, it was log-transformed

to ensure normality which is a requirement for multiple imputation. The mixed model was fitted to
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each imputed dataset and pooled odds ratios (95% Cl) were obtained. Procedures within the three
specialties with the most unplanned admissions were sub-categorised into groups of similar
surgeries for further analysis. These were categorised independently by the two chief investigators
to minimise error. Common reasons for unplanned admissions were reported as frequencies and
percentages, across all specialties and separately for the three specialties with the highest

proportion of unplanned admissions.

At hospital level, descriptive statistics were calculated; tertiary or district general hospital,
paediatric only or mixed adult and paediatric centre, arrangement of pre assessment services, and
availability of on-site high dependency and intensive care services. The relationship between the
availability of pre-assessment services and the proportion of unplanned admissions was tested
using a continuity-corrected chi-squared test. A two-tailed alpha level of 0.05 was used to

determine statistical significance.

Statistical analysis was carried out using SAS (V.9.3) (SAS Institute, Cary, NC).

Results

A total of 93 hospitals participated and submitted data for this study. In total, there were 26212
cases submitted with 226 cases excluded, leaving a sample size of 25986. 640 patients required an
unplanned admission (2.5%, 95% Confidence Interval (Cl) 2.3% - 2.6%) (see flowchart appendix 1).
The percentages of unplanned admissions varied from 0 to 16.3% between participating centres
(appendix 2). The excluded cases were: 90 cases 17 years and older, 27 elective cases starting
before 07:00, 39 cases arriving in recovery after 21:00, 2 cases with ASA-PS 5, 2 private cases, 41

cases that were intended inpatients or having major surgery and 9 cases performed under local
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anaesthesia. There were 16 cases without an outcome. These were included in the description of

demographics, but excluded from further analysis.

The baseline descriptive statistics for all day cases are given in appendix 3. The majority of hospitals
were district general hospitals 60 (64.5%), and 63 (67.7%) had on-site high dependency care
services. Of the 33 tertiary centres, 14 (42%) were paediatric only and 19 (58%) had a mixed adult
and paediatric caseload. 69 (74.2%) centres did not have paediatric intensive care services on site.
50 (53.8%) centres had pre-operative assessment services, and 4.3% had specialty specific pre-

assessment services only.

Of the admissions to hospitals with no pre-assessment services, there were 140 (1.9%) unplanned
admissions compared to 387 (2.4%) in those with pre-assessment services and 113 (4.3%) in those
with specialty specific pre-assessment services. The Pearson’s chi-squared test was statistically
significant (p<0.001) suggesting that there is a strong association between availability of pre-
assessment services and the proportion of unplanned admissions. There was no significant
difference when comparing the unplanned admission rates at district general hospitals, 190 (2.3%)

and tertiary centres 450 (2.5%) (p=0.25).

Age, sex, urgency, and grade of anaesthetist were not significantly associated with the proportion
of unplanned admissions (table 1). The median (IQR) age was 7 (3 to 12) years for children with
unplanned admissions and 6 (4 to 11) years in children with successful day cases (p=0.27). There

was no difference between males and females with unplanned admissions (p=0.78).
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ASA-PS, specialty, duration of surgery and grade of surgeon were significant factors associated with
unplanned admission in the unadjusted analysis. After backward selection, ASA-PS, specialty and
duration of surgery were found to be associated with unplanned admission in the final adjusted
model (all p<0.001) (table 2). The odds of an unplanned admission for ASA-PS 3/4 were almost
three times higher than for ASA-PS 1 (OR (95% Cl) = 2.80 (2.07 to 3.77)). With every 15-minute
increase in duration of surgery the odds of an unplanned admission increased by 4% (OR (95% Cl) =

1.04 (1.03 to 1.05)).

Reasons for unplanned admissions

The most frequent group of reasons for an unplanned admission was surgical (238, 38.4% as a
percentage of total unplanned admissions with a recorded reason, n=619) (table 3). Of the surgical
reasons the most frequent was ‘unexpected surgical complexity/more extensive than expected’
(69, 11.1%). Anaesthetic reasons accounted for 224 (36.2%) unplanned admissions, with the most
frequent anaesthetic reason being pain (73, 11.8%) followed by postoperative nausea and vomiting
(66, 10.7%). Social factors were responsible for unplanned admission in 125 patients (20.2%) and
medical reasons in 116 (19%) cases. Some patients had multiple factors contributing to their

admission.

Table 3 describes the reasons for admission in all specialties. The most frequent category that
contributed to unplanned hospital admission following day case cardiology procedures was surgical
(20 patients, 71%). The most frequent category within Ear, Nose and Throat surgery (ENT)
unplanned hospital admissions after day case surgery was anaesthetic (83 patients, 39%), followed
by surgical (74 patients, 34.7%). For those children being admitted under orthopaedics and trauma,

the most frequent reason for unplanned hospital admission was surgical (45 patients, 50%)
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followed by anaesthetic (34 patients, 37%). Figure 1 provides a breakdown of the reasons in these 3

specialties.

oNOYTULT D WN =

1 The procedures performed for cardiology, ENT and orthopaedics and trauma are presented in table
13 4. The most frequent procedure admitted within cardiology was ‘cardiac catheterisation with
intervention’ (24/31, 77.4% of this speciality’s unplanned admissions). Overall in cardiology,

18 62/177, 21.5% of the cases underwent cardiac catheterisation with an intervention, the remainder
of cases were diagnostic cardiac catheterisations. For ENT the most frequently admitted procedure
23 was tonsillectomy and/or adenoidectomy (131/213, 61.5%). Tonsil and/or adenoid surgery made
25 up 1801/5028, 35.8% of the total ENT workload. For orthopaedics and trauma, the most frequent
28 procedure within the unplanned admissions was soft tissue surgery (14/91, 15.4%), which made up
30 565/2251, 25.1% of the total orthopaedic and trauma procedures performed during the study

33 period.
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Discussion
This prospective, multi-centre evaluation of unplanned admissions from paediatric day case
procedures across Great Britain and Ireland identifies an unplanned admission rate of 2.5% (Cl 2.3-

2.6), with risk factors of ASA-PS, specialty and duration of procedure.

The Royal College of Anaesthetists (RCoA) recommends that centres performing paediatric day case
procedures target an unplanned admission rate under 2% and regularly audit this®>. The most recent
Guidelines for the Provision of Anaesthetic Services (GPAS), also drawn up by the RCoA, reinforce
the appropriateness of day surgery for the paediatric population where possible, but they do not

stipulate a target figure for paediatric unplanned admission rates®.

There is no universally accepted definition of day case procedures, unplanned admissions and age
ranges. A discharge of within 23 hours is commonly used but discards the potential need of an
overnight stay. The largest study of such 2.3 million day-cases, extracted retrospectively from a
national database, reported an unplanned admission rate of 0.6%’. Other reported unplanned

admission rates range from 0.4% to 8%81¢ without clearly reporting the definition of day case used.

This study identified cardiology, ENT and orthopaedics and trauma to be the three specialties with
the highest risk of unplanned admission. Although the proportion of unplanned admissions for
general surgery was less than 3%, it was the second largest contributor in absolute numbers after
ENT (14% of overall workload). This is in contrast to a previous report from Scotland?®’ that
suggested a higher proportion of unplanned general surgery admissions (70% of total unplanned
admissions), followed by dental (13%) and ENT (8%). The main reasons for unplanned admission in

that study were postoperative nausea and vomiting (PONV) (23.5%), bleeding (13.9%) and
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unexpected surgical difficulty (11.8%). The overall admission rate for general surgery, however, was

very similar (2.8%) to that reported here.

Anaesthetic factors contributed to more than 1 in 3 unplanned admissions across all the specialties
with the commonest anaesthetic reasons being inadequate pain control, PONV and airway and/or
breathing problems. This is a much lower incidence than that observed by Whippey and colleagues
in a retrospective case control study with almost 1 in 2 admissions due to anaesthetic events'®, Age
less than 2 years, ASA-PS 3, duration of surgery over 1 hour, completion of surgery after 3pm,
orthopaedic, dental or ENT surgery, adverse intra-operative events and obstructive sleep apnoea
were all found to be predictors of unanticipated admission. Notably, the authors excluded patients
that were inappropriately booked as day case procedures, procedures performed outside of the
operating theatres, and included patients admitted up to 24 hours from the time of surgery.
Inappropriately booked day cases were seen across all the 4 categories in this study, accounting for

over 10% of all the unplanned admissions.

Generic anti-emetic drugs as well as an increasing use of total intravenous anaesthesia in children
in the UK and Ireland?” may have contributed to the lower rate of PONV seen in this study, which
remains a prominent cause of unexpected admission, in particular within ENT and orthopaedics and
trauma patients. Inadequate pain control was a contributing factor in over 10% of admissions.
Analgesic regimes are frequently multi-modal with an emphasis on opiate sparing recipes in order
to prevent PONV or respiratory depression and to expedite discharge home. However, more than 1
in 4 admissions for orthopaedics and trauma were due to analgesic requirements, highlighting an
area that needs improvement. Additionally, airway and/or breathing problems were the third

highest contributor to anaesthetic admissions, in particular in children undergoing ENT procedures.
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Adenotonsillectomy in patients with sleep disordered breathing and without other comorbidity is
safe in children over the age of 4,822 however, these children are experiencing unplanned
admissions and new solutions are needed to predict likelihood of admission. Pre-operative
guestionnaires such as the Sleep-Related breathing Disorder Scale of the Pediatric Sleep
Questionnaire (SRBD-PSQ) have been formulated and validated to predict polysomnographic
results sufficient for research purposes, however this has not yet shown reliability on an individual

patient basis?3 24,

Unexpected surgical complexity was also a major contributing factor to unplanned admissions. An
effective use of pre-operative assessment to address the contribution of pre-existing comorbidities
may minimise admissions attributable to surgical complexity. Development of surgical care
pathways that facilitate the pre-operative assessment process may result in an increased efficiency
and care quality for paediatric surgical patients. Success has been identified in some centres
creating specific surgical day case urgent pathways with the aim of reducing the length of stay of
urgent cases and streamlining the service provided to these patients?>. The scheduling of patients
for day case procedures could additionally be assisted by a predictive multifactorial score utilising

factors identified to increase the likelihood of unplanned admission.

Quality improvement (Ql)

The retrospective pilot survey performed prior to this study revealed that 15 of 63 registered
centres were unable to access the appropriate total annual figures, and only 21% of the
participating centres were auditing their unplanned admission rates regularly. This study

empowered and equipped all 93 centres to capture their day case and unplanned admission
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numbers. The site-specific methodology has been established and can be used in the future for QI

work within each centre.

Specific areas for Ql should target the ‘high risk’ specialties as well as surgical and anaesthetic
factors. Anaesthetic improvements for airway/breathing issues, PONV and pain are in urgent need
of attention. Specific detailed anaesthetic techniques and drugs need to be included in these
projects. Surgical factors, such as children requiring postoperative treatment or surgical review the
following day, suggests inappropriate booking of patients for day case procedures. Pre-existing
medical factors contributing to admission should also be considered alongside those labelled as
inappropriate for day case procedures. Together they form a large group of patients for whom a
thorough pre-operative assessment and booking process is imperative. With pre-assessment not
currently undertaken routinely for children in the UK, this provides stimulus to investigate
administrative processes such as the booking of both patients and procedures that are

inappropriate for day case anaesthesia, and the planning of theatre lists with regular overruns.

When considering the unplanned admissions by procedure, a few procedure groups were
noticeable. Although only 21.5% of the children admitted for cardiology procedure underwent
cardiac catheterisation and intervention this small group accounted for more than 3 in 4 admissions
in this specialty. Similarly, only approximately 35% of ENT procedures were for tonsillar and/or
adenoid surgery, but accounted for more than 60% of the unplanned ENT admissions. Therefore,
with ENT owning the largest day surgery workload (approximately 1 in 5 of almost 26000 cases),

the tonsil and/or adenoid surgeries are a particular area of interest for Ql.
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Finally, the benefits of a collaborative approach for collecting large-scale data over a short time
period are also apparent. Trainees are increasingly recognised as a useful resource for facilitating
data collection?® 27, Trainee research networks have also proven a useful avenue to encourage and

provide opportunities for trainee participation in such projects?2.

Limitations

The exclusion of cases arriving into recovery after 21:00 may have excluded a small sample of cases
that were true scheduled day cases, and for any reason, ran late. However, if they were not
submitted as an unplanned admission, it was considered unlikely to be accurate that a child arriving
in recovery after 21:00 would be discharged that day. This study did not capture the day cases that
were admitted from the emergency department on the evening before their procedure. By
definition they became an inpatient, but perhaps for no other reason than it being impractical to go

home late in the evening and return early the following morning.

This study may also have missed the urgent work that came to theatre straight from the emergency
department without any formal decision or documentation about whether the child could be a day
case. It is possible that there were a limited number of urgent day cases not captured within the

dataset.

Some tertiary paediatric specialties use their day case ward as a receiving hub for peripheral
referrals. On assessment of the child, it may have been obvious the case would not be day
casework, but admission from a starting point on the day case ward triggered an unplanned

admission. Participating centres worked around these set ups to produce accurate data.
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It would be useful to know if ‘on the day cancellations’ result in reduced unplanned admissions.
However, the relationship between cancellation rate and unplanned admission rate has not been
investigated here. In addition, readmission rates were also not part of this study. Therefore, there

was no record made of factors leading to readmissions at any stage after discharge.

Over the short period of data collection, it is unlikely that any patients had more than one general
anaesthetic. However, the possibility of this cannot be entirely excluded. No patient identifiable
data was submitted outside of the hospitals. Therefore, identification of repeat patients was not

possible.

Conclusions

This study saw an unplanned admission rate from paediatric day case procedures of 2.5% (Cl 2.3-
2.6), with risk factors of ASA-PS, specialty and duration of procedure. Cardiology, ENT and
orthopaedics and trauma were the three specialties with the highest unplanned admission rates.
General surgery is also an important contributor to the number of unplanned admissions following
day case surgery, with the second largest caseload across 93 hospitals, after ENT. Anaesthetic and
surgical factors contributed to more than 1 in 3 of all unplanned admissions across all the
specialties with inadequate pain control, PONV, airway/breathing problems and surgical
complexity, respectively. Multiple areas are identified for future quality improvement work to
improve both patient and parent experience as well as system efficiency. These findings are
relevant to ambulatory practice across the UK and Ireland, and other health care systems may also
take note of the lessons learned. The information gathered may also contribute to preoperative

conversations with parents and carers. A speciality specific trainee network (PATRN) successfully
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conducted a large-scale prospective study and is able to further quality improvement and research

in this anaesthetic subspecialty.

Acknowledgements

We thank University of Aberdeen and NHS Grampian, Professor Amanda Lee for her statistical
support, the Association of Anaesthetists of Great Britain and Ireland, Nirmala Soundararajan as
Linkman Coordinator, Research and Audit Federation of Trainees (including Sam Clark, Alex
Wickham and Peter Odor), and all PATRN site collaborators for their contribution and support. We
acknowledge the data management support of the Grampian Data Safe Haven (DaSH) and the
associated financial support of NHS Research Scotland, through NHS Grampian investment in the
Grampian DaSH. For more information, visit the DaSH website

http://www.abdn.ac.uk/iahs/facilities/grampian-data-safe-haven.php.



http://www.abdn.ac.uk/iahs/facilities/grampian-data-safe-haven.php

Page 19 of 41 British Journal of Anaesthesia

oNOYTULT D WN =

PAediatric unPlanned dAY case Admissions (PAPAYA) 19

# Collaborators:

PATRN Committee:

Z Green, Sheffield Children’s Hospital, Sheffield

N Woodman, King’s College Hospital, London

A Selman, University College London Hospital, London

D Sinha, Birmingham Children’s Hospital, Birmingham

Z Burton, Sheffield Children’s Hospital, Sheffield

Sarah Greenaway, The Royal London Hospital, London

E Hatton-Wyatt, Royal Devon and Exeter Hospital, Exeter

PATRN local site collaborators:

J Bowen (Addenbrookes Hospital, Cambridge); H Underhill (Addenbrookes Hospital, Cambridge);J
Wen Chan (Addenbrookes Hospital, Cambridge); K Kohler (Addenbrookes Hospital, Cambridge); R
Ravi (Alder Hey Children’s Hospital, Liverpool); A Cooper (Alder Hey Children’s Hospital, Liverpool);
R Wilde (Alder Hey Children’s Hospital, Liverpool); S Desai (Alder Hey Children’s Hospital, Liverpool);
R Menzies (Ashford and St Peter’s Hospital, Chertsey); S Liu (Ashford and St Peter’s Hospital,
Chertsey); N Hoque (Ashford and St Peter’s Hospital, Chertsey); M Fung (Barnet Hospital, London); J
Miller (Barnet Hospital, London); S Dholakia (Barnet Hospital, London); S Kanagaratnam (Barnet
Hospital, London); P Jadhav (Barnet Hospital, London); B Lambert (Birmingham Children’s Hospital,
Birmingham); D Marriott (Birmingham Children’s Hospital, Birmingham); G Singh (Birmingham
Children’s Hospital, Birmingham); V Mehta (Birmingham Children’s Hospital, Birmingham) A
Sampath (Bristol Royal Hospital for Children, Bristol); A Pearson (Bristol Royal Hospital for Children,
Bristol); J Hussey (Broomfield Hospital, Chelmsford); L Westcott (Broomfield Hospital, Chelmsford);
G Wong (Broomfield Hospital, Chelmsford); A Oborska (Broomfield Hospital, Chelmsford); C Leahy

(Broomfield Hospital, Chelmsford); K Bartholomew (Calderdale and Huddersfield NHS Foundation



oNOYTULT D WN =

British Journal of Anaesthesia Page 20 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 20

Trust, Halifax); D Haigh (Calderdale and Huddersfield NHS Foundation Trust, Halifax); V Peacock
(Calderdale and Huddersfield NHS Foundation Trust, Halifax); M Gardener (Calderdale and
Huddersfield NHS Foundation Trust, Halifax); T Bird (Noah’s Ark Children’s Hospital for Wales,
Cardiff); M Roberts (Noah’s Ark Children’s Hospital for Wales, Cardiff); M Carwardine (Noah’s Ark
Children’s Hospital for Wales, Cardiff); L Beale (Noah’s Ark Children’s Hospital for Wales, Cardiff); B
Morris (Noah’s Ark Children’s Hospital for Wales, Cardiff); K Shelley (Noah’s Ark Children’s Hospital
for Wales, Cardiff); C Brown (Noah’s Ark Children’s Hospital for Wales, Cardiff); S Elgarf (Noah’s Ark
Children’s Hospital for Wales, Cardiff); G Leslie (Noah’s Ark Children’s Hospital for Wales, Cardiff);
C Britton Jones (Noah’s Ark Children’s Hospital for Wales, Cardiff); N Brazel (Chesterfield Royal
Hospital, Chesterfield); C Medd (Chesterfield Royal Hospital, Chesterfield); E Walker (Chesterfield
Royal Hospital, Chesterfield); A Watkin (Chesterfield Royal Hospital, Chesterfield); K O’Connor
(Southern Health and Social Care Trust, Craigavon); S Cullen (Southern Health and Social Care Trust,
Craigavon); A Laird (Southern Health and Social Care Trust, Craigavon and Royal Belfast Hospital for
Sick Children, Belfast); T Geary (University Hospital Crosshouse, Kilmarnock); G Milne (University
Hospital Crosshouse, Kilmarnock); S Kent (University Hospital Crosshouse, Kilmarnock); LJ Erunlu
(University Hospital Crosshouse, Kilmarnock); N Schneider (Croydon University Hospital, Croydon);
Z Jose (Croydon University Hospital, Croydon); S Ramage (Croydon University Hospital, Croydon); E
Smee (Croydon University Hospital, Croydon); J Peerless (Darent Valley Hospital, Dartford); P
Vyakarnam (Darent Valley Hospital, Dartford); HY Wong (Darent Valley Hospital, Dartford); J Limb
(Darlington Memorial Hospital, Darlington); B Dutta (Darlington Memorial Hospital, Darlington); A
Ginn (Darlington Memorial Hospital, Darlington); A Kane (Darlington Memorial Hospital,
Darlington); R Duarte (Darlington Memorial Hospital, Darlington); C Attwood (Derriford Hospital,
Plymouth); D Franklin (Derriford Hospital, Plymouth); L Hulatt (Derriford Hospital, Plymouth); R

Tischhauser (Derriford Hospital, Plymouth); K Lamber (Derriford Hospital, Plymouth); M Fine



Page 21 of 41 British Journal of Anaesthesia

oNOYTULT D WN =

PAediatric unPlanned dAY case Admissions (PAPAYA) 21

(Derriford Hospital, Plymouth); J Brown (Doncaster Royal Infirmary, Doncaster); C Palmer
(Doncaster Royal Infirmary, Doncaster); J O’Keefe (Doncaster Royal Infirmary, Doncaster); F
Brownlow (Doncaster Royal Infirmary, Doncaster); A Ball (Dorset County Hospital, Dorchester); R
Montgomery (Dorset County Hospital, Dorchester); R Welch (Dorset County Hospital, Dorchester);
H Wain (Dorset County Hospital, Dorchester); B James (Dorset County Hospital, Dorchester); N Wee
(Dorset County Hospital, Dorchester); M Li (Dumfries and Galloway Royal Infirmary, Dumfries); J
Rutherford (Dumfries and Galloway Royal Infirmary, Dumfries); L Urquhart (Dumfries and Galloway
Royal Infirmary, Dumfries); P Winton (Royal Hospital for Sick Children, Edinburgh); C Ferguson
(Royal Hospital for Sick Children, Edinburgh); A Abu-Arafeh (Royal Hospital for Sick Children,
Edinburgh); S Keating (Royal Hospital for Sick Children, Edinburgh); K Gibson (Royal Hospital for Sick
Children, Edinburgh); K Misselbrook (Royal Hospital for Sick Children, Edinburgh and Ninewells
Hospital, Dundee); S Wijesingha (Royal Hospital for Sick Children, Edinburgh); S Renwick (Epsom
and St Helier University Hospitals, Epsom); R King (Epsom and St Helier University Hospitals,
Epsom); S Eshelby (Epsom and St Helier University Hospitals, Epsom); E Boot (Epsom and St Helier
University Hospitals, Epsom); P Batheke (Epsom and St Helier University Hospitals, Epsom); M
LeCheminant (Evelina London Children’s Hospital, London); H Harker (Evelina London Children’s
Hospital, London); | Adedugbe (Evelina London Children’s Hospital, London); P Dix (Royal Devon and
Exeter Hospital, Exeter); E Hatton-Wyatt (Royal Devon and Exeter Hospital, Exeter); S Baldwin
(Royal Devon and Exeter Hospital, Exeter); C Leddy (Forth Valley Royal Hospital, Larbert); L Welsh
(Forth Valley Royal Hospital, Larbert); S Owen (Forth Valley Royal Hospital, Larbert); S Edwardson
(Forth Valley Royal Hospital, Larbert); P Hartley (Forth Valley Royal Hospital, Larbert); D Smith
(Forth Valley Royal Hospital, Larbert); N Bester (Frimley Park Hospital, Frimley); P Bernardo (Frimley
Park Hospital, Frimley); A Thomas (Glangwili General Hospital, Camarthen); G James (Glangwili

General Hospital, Camarthen); D Burton (Gloucestershire Royal Hospital, Gloucester); D Mann



oNOYTULT D WN =

British Journal of Anaesthesia Page 22 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 22

(Gloucestershire Royal Hospital, Gloucester); C Dalby (Gloucestershire Royal Hospital, Gloucester);
D Nielsen (Great Ormond Street Hospital, London); H Hume-Smith (Great Ormond Street Hospital,
London); S Greenaway (Great Ormond Street Hospital, London); A Barrow (Great Ormond Street
Hospital, London); P Stevens (Great Ormond Street Hospital, London); S Ritchie-McClean (Great
Ormond Street Hospital, London); S Heikal (Great Western Hospital, Swindon); J Griffiths (Great
Western Hospital, Swindon); S Perry (Great Western Hospital, Swindon); J Evans (Great Western
Hospital, Swindon); J Barr (Great Western Hospital, Swindon); M Rowe( Great Western Hospital,
Swindon); J Cullumbine (Great Western Hospital, Swindon); M Dakin (Harrogate District Hospital,
Harrogate); G Krishnamurthy (Harrogate District Hospital, Harrogate); M Namih (Hereford County
Hospital, Hereford); L Troth (Hereford County Hospital, Hereford); C Small (Hereford County
Hospital, Hereford); B Eldridge (Hereford County Hospital, Hereford); G Steer (Hereford County
Hospital, Hereford); J Graham (Hereford County Hospital, Hereford); ] Myo (Hereford County
Hospital, Hereford); M van Velze (Hereford County Hospital, Hereford); M Elshabrawy (Hereford
County Hospital, Hereford); S Husain (Hereford County Hospital, Hereford); | Chan (Hillingdon
Hospital, Hillingdon); N West (Hillingdon Hospital, Hillingdon ); E Costar (Hillingdon Hospital,
Hillingdon); P Gray (Hillingdon Hospital, Hillingdon); C Giles (Hillingdon Hospital, Hillingdon); A
Youngs (Hillingdon Hospital, Hillingdon); K Root (Hillingdon Hospital, Hillingdon); M Quinio
(Hillingdon Hospital, Hillingdon); A Race (Hull Royal Infirmary, Hull); S Taylor (Hull Royal Infirmary,
Hull); S Thippaiah (Hull Royal Infirmary, Hull); J Isherwood (Hull Royal Infirmary, Hull); N
Soundarajan (Hull Royal Infirmary, Hull); S Hill (James Cook University Hospital, Middlesbrough); A
Norrington (James Cook University Hospital, Middlesbrough); | Freshwater (James Cook University
Hospital, Middlesbrough); K Irwin (James Cook University Hospital, Middlesbrough); A Butler (James
Cook University Hospital, Middlesbrough); L Lockey (James Cook University Hospital,

Middlesbrough); M Knipe (Kettering General Hospital, Kettering); F Tait (Kettering General Hospital,



Page 23 of 41 British Journal of Anaesthesia

PAediatric unPlanned dAY case Admissions (PAPAYA) 23

Kettering); R Ugochukwu (Kettering General Hospital, Kettering); J Peycke (Kings Mill Hospital,

Sutton in Ashfield); P Khandelwal (Kings Mill Hospital, Sutton in Ashfield); R Ellis (Kings Mill Hospital,

oNOYTULT D WN =

Sutton in Ashfield); L Flynn (Leeds General Infirmary, Leeds); S Bew (Leeds General Infirmary,

11 Leeds); B Parker (Leeds General Infirmary, Leeds); A Tait (Leeds General Infirmary, Leeds ); P

13 Kawshala (Leicester Royal Infirmary, Leicester); M Jepson (Leicester Royal Infirmary, Leicester); B
Stahl (Leicester Royal Infirmary, Leicester); J Sivaprakasam (Royal Manchester Children’s Hospital,
18 Manchester); M Children (Royal Manchester Children’s Hospital, Manchester); G Burdis (Royal
Manchester Children’s Hospital, Manchester); S Cardoso (Medway Maritime Hospital, Gillingham);
23 K Veerappen (Medway Maritime Hospital, Gillingham); S-A Shields (Milton Keynes University
Hospital, Milton Keynes); H Chin (Milton Keynes University Hospital, Milton Keynes); A Mattin

28 (Milton Keynes University Hospital, Milton Keynes); L Baxter (Milton Keynes University Hospital,
30 Milton Keynes); K McGlennan (Milton Keynes University Hospital, Milton Keynes); N Rughooputh
33 (Milton Keynes University Hospital, Milton Keynes); A Wickham (Moorfields Eye Hospital, London);
35 H Ahmed (Moorfields Eye Hospital, London); K Harvey-Kelly (Moorfields Eye Hospital, London); H
Hayakawa (Moorfields Eye Hospital, London); R Dunn (University Hospital Monklands, Airdrie); V
40 Muir (University Hospital Monklands, Airdrie); J Wilder (University Hospital Monklands, Airdrie); K
Walker (University Hospital Monklands, Airdrie); K Hutchinson (University Hospital Monklands,

45 Airdrie); J Farrant (Morriston Hospital, Swansea); L Emmett (Morriston Hospital, Swansea); S
Frankland (Musgrove Park Hospital, Taunton); J Lewis (Musgrove Park Hospital, Taunton); D

50 Webster (Musgrove Park Hospital, Taunton); G Rodney (Ninewells Hospital, Dundee); C Taylor

52 (Ninewells Hospital, Dundee); J Gaynor (Norfolk and Norwich University Hospital, Norwich); V

55 Ashok (Norfolk and Norwich University Hospital, Norwich); M Whitear (Norfolk and Norwich

57 University Hospital, Norwich); H Beard (Norfolk and Norwich University Hospital, Norwich); J Gutsell

(Norfolk and Norwich University Hospital, Norwich); V Manhas (North Middlesex University



oNOYTULT D WN =

British Journal of Anaesthesia Page 24 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 24

Hospital, London); C Nagaraj (North Middlesex University Hospital, London); S Elhallous, North
Middlesex University Hospital, London); A Panagiota (North Middlesex University Hospital, London);
N Stafford (North Devon District Hospital, Barnstaple); G Rousseau (North Devon District Hospital,
Barnstaple); M Coupe-King (North Devon District Hospital, Barnstaple); A Seise (North Devon
District Hospital, Barnstaple); G Judd (Northwick Park Hospital, London); L Webber (Northwick Park
Hospital, London); A Wickham (Northwick Park Hospital, London); V Loxton (Northwick Park
Hospital, London); D Sinha (Queen’s Medical Centre, Nottingham); J Abbott (Queen’s Medical
Centre, Nottingham); A Madden (Queen’s Medical Centre, Nottingham); A Hassan (Queen’s
Medical Centre, Nottingham); M Coghlan (Our Lady’s Children’s Hospital Crumlin, Dublin); R Ghent
(Our Lady’s Children’s Hospital Crumlin, Dublin); B Walsh (Our Lady’s Children’s Hospital Crumlin,
Dublin); A Alsulaimi (Our Lady’s Children’s Hospital Crumlin, Dublin); R Rogers (Oxford Children’s
Hospital, Oxford); S Berg (Oxford Children’s Hospital, Oxford); A Mohabir (Oxford Children’s
Hospital, Oxford); C Turnbull (Oxford Children’s Hospital, Oxford); N Ahmad (Oxford Children’s
Hospital, Oxford); K Barkshire (Peterborough City Hospital, Peterborough); D Wotherspoon
(Peterborough City Hospital, Peterborough); J Neely (Peterborough City Hospital, Peterborough); A
Baghiu (Peterborough City Hospital, Peterborough); K Gupta (Peterborough City Hospital,
Peterborough); J Lees (Queen Alexandra Hospital, Portsmouth); B Batuwitage (Queen Alexandra
Hospital, Portsmouth); B Sands (Queen Alexandra Hospital, Portsmouth); J Davies (Queen
Alexandra Hospital, Portsmouth); S Taylor (Queen Alexandra Hospital, Portsmouth); R Madders
(Queen Victoria Hospital, East Grinstead); J Giles (Queen Victoria Hospital, East Grinstead); J Arlidge
(Queen Victoria Hospital, East Grinstead); L Dancy (Queen Victoria Hospital, East Grinstead); E
Stanton (Queen Victoria Hospital, East Grinstead); M Singh (Queens Hospital, Burton on Trent); D
Lee (Queens Hospital, Burton on Trent); B Williams (Queens Hospital, Burton on Trent); R Takacs

(Queens Hospital, Burton on Trent); H Robinson (Royal Aberdeen Children’s Hospital, Aberdeen); T



Page 25 of 41 British Journal of Anaesthesia

oNOYTULT D WN =

PAediatric unPlanned dAY case Admissions (PAPAYA) 25

Engelhardt (Royal Aberdeen Children’s Hospital, Aberdeen); R Holliday (Royal Aberdeen Children’s
Hospital, Aberdeen); A Ch’ng (Royal Aberdeen Children’s Hospital, Aberdeen); T Reilly (Royal
Aberdeen Children’s Hospital, Aberdeen); S Cameron (Royal Aberdeen Children’s Hospital,
Aberdeen); A Hall (Royal Alexandra Children’s Hospital, Brighton); R Newton (Royal Alexandra
Children’s Hospital, Brighton); R Conway (Royal Alexandra Children’s Hospital, Brighton); L Dryden
(Royal Alexandra Children’s Hospital, Brighton); L Hynes (Royal Alexandra Children’s Hospital,
Brighton); A Thomas (Royal Alexandra Children’s Hospital, Brighton); C McConnell (Royal Belfast
Hospital for Sick Children, Belfast); K Bailie (Royal Belfast Hospital for Sick Children, Belfast); W
Fisher (Royal Berkshire Hospital, Reading); M Rivero-Bosch (Royal Berkshire Hospital, Reading); B
Patel (Royal Berkshire Hospital, Reading); A Lee (Royal Berkshire Hospital, Reading); A Ratcliffe
(Royal Cornwall Hospital, Truro); T Bevir (Royal Cornwall Hospital, Truro); S Maxwell (Royal Cornwall
Hospital, Truro); J Bowyer (Royal Cornwall Hospital, Truro); L Paton (Royal Cornwall Hospital, Truro);
P Valentine (Royal Cornwall Hospital, Truro); H Lodi (Royal Derby Hospital, Derby); S Rushman
(Royal Derby Hospital, Derby); S Denning (Royal Derby Hospital, Derby); S Gorovenko (Royal Derby
Hospital, Derby); R Kemp (Royal Derby Hospital, Derby); J Tinquet (Royal Derby Hospital, Derby); V
Patel (Royal Derby Hospital, Derby); N Connor (Royal Derby Hospital, Derby); S Hivey (Royal
Hospital for Sick Children, Glasgow); A Kibeida (Royal Hospital for Sick Children, Glasgow); D
Abdelrahman (Royal Hospital for Sick Children, Glasgow); J Tan (Royal Liverpool University Hospital,
Liverpool); N Airey (Royal Liverpool University Hospital, Liverpool); A Deeley (Royal Liverpool
University Hospital, Liverpool); H Lewis (Royal London Hospital, London); J Challands (Royal London
Hospital, London); K Brooks (Royal London Hospital, London); B Clevenger (Royal National
Orthopaedic Hospital, Stanmore); J Taylor (Royal National Orthopaedic Hospital, Stanmore); L
Nicholls (Royal National Orthopaedic Hospital, Stanmore); M Jhugursing (Royal National

Orthopaedic Hospital, Stanmore); D Brunnen (Royal National Orthopaedic Hospital, Stanmore); D



oNOYTULT D WN =

British Journal of Anaesthesia Page 26 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 26

Hadi (Royal National Orthopaedic Hospital, Stanmore); J Wijesuriya (Royal National Orthopaedic
Hospital, Stanmore); T Dave (Royal National Orthopaedic Hospital, Stanmore); K Ayub (Royal
National Orthopaedic Hospital, Stanmore); S Ciechanowicz (Royal National Orthopaedic Hospital,
Stanmore); S Cole (Royal National Orthopaedic Hospital, Stanmore); S Afzal (Royal National Throat,
Nose and Ear Hospital, London); C Ferguson (Royal National Throat, Nose and Ear Hospital,
London); S Bell (Royal Victoria Infirmary, Newcastle upon Tyne); C Watkinson (Royal Victoria
Infirmary, Newcastle upon Tyne); | Songaile (Royal Victoria Infirmary, Newcastle upon Tyne); S
Brown (Salisbury District Hospitals, Salisbury); J Lee (Salisbury District Hospitals, Salisbury); A
Mortimer (Salisbury District Hospitals, Salisbury); R Rohit (Scunthorpe General Hospital,
Scunthorpe); L MacNally (Scunthorpe General Hospital, Scunthorpe); N Ladak (Sheffield Children’s
Hospital, Sheffield); Z Burton (Sheffield Children’s Hospital, Sheffield); L McEwan (Sheffield
Children’s Hospital, Sheffield); A Colhoun (Sheffield Children’s Hospital, Sheffield); R Gande
(Southampton Children’s Hospital, Southampton); L Cheikh (Southampton Children’s Hospital,
Southampton); R Ford (Southampton Children’s Hospital, Southampton); K Preston (Southampton
Children’s Hospital, Southampton); H Artis (Southampton Children’s Hospital, Southampton); J
Wigley (Southampton Children’s Hospital, Southampton); T Bennett (Southampton Children’s
Hospital, Southampton); J Norman (St George’s Hospital, London); A Dean (St George’s Hospital,
London); E McGarry (St George’s Hospital, London); R Hawkins (St George’s Hospital, London); A
Elkhawad (St Richard’s Hospital, Chichester); P McGlone (St Richard’s Hospital, Chichester); L
Kennedy (St Richard’s Hospital, Chichester); N Hughes (St Richard’s Hospital, Chichester); H Kent (St
Richard’s Hospital, Chichester); O Sherwood, St Richard’s Hospital, Chichester); R Atkinson (St
Richard’s Hospital, Chichester); E Yates (Stoke Mandeville Hospital, Aylesbury); K Francis (Stoke
Mandeville Hospital, Aylesbury); G Wilson (Stoke Mandeville Hospital, Aylesbury); S Thirunagari

(Stoke Mandeville Hospital, Aylesbury); F Kirby (Temple Street Children’s University Hospital,



Page 27 of 41 British Journal of Anaesthesia

oNOYTULT D WN =

PAediatric unPlanned dAY case Admissions (PAPAYA) 27

Dublin); C Holmes (Temple Street Children’s University Hospital, Dublin); S Duggan (Temple Street
Children’s University Hospital, Dublin); W Hare (Torbay Hospital, Torquay); ] Montgomery (Torbay
Hospital, Torquay); T Ali (Torbay Hospital, Torquay); D Paul, Torbay Hospital, Torquay); A Weir
(Torbay Hospital, Torquay); K Flower (Torbay Hospital, Torquay); A Selman (University College
Hospital, London); S Polhill (University College Hospital, London); O Davies (University College
Hospital, London); R Shah (University College Hospital, London); L Wilson (University College
Hospital, London); C Evans (University College Hospital, London); T Abbott (University College
Hospital, London); A Depala (University College Hospital, London); N Campbell (University College
Hospital, London); M Khaku (University College Hospital, London); J Wong (University College
Hospital, London); S loannidis (University College Hospital, London); C Fitton (University College
Hospital, London); R Muswell (University College Hospital, London); M Wilson (University College
Hospital, London); L Mackenzie (University Hospital Lewisham, London); N Kongbrailatpam
(University Hospital Lewisham, London); S Yoon (University Hospital Lewisham, London); B Naqvi
(University Hospital of North Durham, Durham); D Hamilton (University Hospital of North Durham,
Durham); N Staples (University Hospital of North Durham, Durham); B Burrill (University Hospital of
North Durham, Durham); V Bashliyski (University Hospital of North Durham, Durham); C Bradbury
(University Hospital Coventry and Warwickshire, Coventry); A Fairfield (University Hospital Coventry
and Warwickshire, Coventry); A Mayell (University Hospital Coventry and Warwickshire, Coventry);
S Kafle (University Hospital Coventry and Warwickshire, Coventry); C Stubbs (University Hospital
Coventry and Warwickshire, Coventry); S Sannakki (University Hospital Coventry and Warwickshire,
Coventry); A Macalister-Hall (Victoria Hospital, Kirkcaldy); S Bolton (Victoria Hospital, Kirkcaldy); T
Patel (Watford General Hospital, Watford); ] Macrae (Watford General Hospital, Watford); S Davies
(Wexham Park Hospital, Slough); G Waters (Wexham Park Hospital, Slough); M Luney (Wexham

Park Hospital, Slough); H Lewith (Wexham Park Hospital, Slough); N Flatt (Wrightington, Wigan and



oNOYTULT D WN =

British Journal of Anaesthesia Page 28 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 28

Leigh NHS Foundation Trust, Wigan); Y Loo (Wrightington, Wigan and Leigh NHS Foundation Trust,
Wigan); M McHendry (University Hospital, Wishaw); L Bell (University Hospital, Wishaw); J
Ballantyne (University Hospital, Wishaw); R Mudie (University Hospital, Wishaw); M McCabe (
Worcestershire Royal Hospital, Worcester); P Southall (Worcestershire Royal Hospital, Worcester);
C Marshall (Worthing Hospital, Worthing); Z Ozfirat (Worthing Hospital, Worthing); L Roberts

(Ysbyty Gwynedd Hospital, Bangor); L Warnock (Ysbyty Gwynedd Hospital, Bangor)



Page 29 of 41 British Journal of Anaesthesia

PAediatric unPlanned dAY case Admissions (PAPAYA) 29

Declaration of interests

The authors declare that they have no conflict of interest

oNOYTULT D WN =

1 Funding
13 This work was supported by a grant from the Association of Paediatric Anaesthetists of Great

Britain and Ireland.

Authors’ Contributions

23 ZG and NW: study design, prepared, revised and edited the draft
DM: data analysis, revised and edited the final draft

28 PATRN: data collection

30 TE: study design, revised and edited the drafts

33 All authors read and approved the final manuscript.



oNOYTULT D WN =

British Journal of Anaesthesia Page 30 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 30

References

1. Department of Health. The NHS Plan: a plan for investment, a plan for reform. Report of a
joint working party, London, 2000.

2. European Association for Children in Hospital. The EACH Charter 1988. Available from
https://www.each-for-sick-children.org/each-charter/the-10-articles-of-the-each-charter (accessed
12 January 2019).

3. Appleby J. Day case surgery: a good news story for the NHS. British Medical Journal 2015;
351: 12-3.

4, Sterne JA, White IR, Carlin JB, et al. Multiple imputation for missing data in epidemiological
and clinical research. BMJ. 2009;338:b2393.

5. Royal College of Anaesthetists. Raising the Standard: a compendium of audit recipes for
continuous quality improvement in anaesthesia 2012. Available from
https://www.rcoa.ac.uk/system/files/CSQ-ARB-2012_0.pdf (accessed 7 June 2018).

6. Royal College of Anaesthetists. Chapter 10: Guidelines for the Provision of Paediatric
Anaesthesia Services 2018. Available from https://www.rcoa.ac.uk/document-store/guidelines-the-
provision-of-paediatric-anaesthesia-services-2019 (accessed 5 February 2019).

7. Rabbitts JA, Groenewald CB, Moriarty JP, Flick R. Epidemiology of ambulatory anesthesia for
children in the United States: 2006 and 1996. Anesth Analg 2010; 111(4): 1011-5.

8. Yeung YP, Cheng MS, Ho KL, Yip AW. Day-case inguinal herniotomy in Chinese children:
retrospective study. Hong Kong Med J 2002; 8(4): 245-8.

9. Coley KC, Williams BA, DaPos SV, Chen C, Smith RB. Retrospective evaluation of
unanticipated admissions and readmissions after same day surgery and associated costs. Journal of
Clinical Anesthesia 2002; 14(5): 349-53.

10. Awad IT, Moore M, Rushe C, Elburki A, O'Brien K, Warde D. Unplanned hospital admission in
children undergoing day-case surgery. Eur J Anaesthesiol 2004; 21(5): 379-83.

11. Mandal A, Imran D, McKinnell T, Rao GS. Unplanned admissions following ambulatory
plastic surgery - A retrospective study. Annals of the Royal College of Surgeons of England 2005;
87(6): 466-8.

12. Hariharan S, Chen D, Merritt-Charles L, Rattan R, Muthiah K. Performance of a pediatric
ambulatory anesthesia program--a developing country experience. Pediatr Anesth 2006; 16(4): 388-
93.

13. Rees S SM, Montgomery J. Paediatric Outcomes in a Distric General Hospital Day Surgery
Unit. The Journal of One Day Surgery 2009; 19(4): 92-5.

14. Hasan RA LM, Kartush J, Bojrab D. Ambulatory tympanomastoid surgery in children: Factors
affecting hospital admission. Archives of Otolaryngology - Head and Neck Surgery 2004; 130(10):
1158-62.

15. Blacoe DA, Cunning E, Bell G. Paediatric day-case surgery: An audit of unplanned hospital
admission Royal Hospital for Sick Children, Glasgow. Anaesthesia 2008; 63(6): 610-5.

16. Whippey A, Kostandoff G, Ma HK, Cheng J, Thabane L, Paul J. Predictors of unanticipated
admission following ambulatory surgery in the pediatric population: a retrospective case-control
study. Pediatr Anesth. 2016; 26(8): 831-7.

17. Goh A-CN BO, Courtman S. A follow-up survey of total intravenous anaesthesia usage in
children in the UK and Ireland. Pediatr Anesth 2019; 29(2): 180-5.

18. Wei Chern Gan R KT, Wilkinson S, Thomas D, Marshall AH, Sudarshan P, Daniel M. Day-case
adenotonsillectomy for sleep apnoea in children? International Journal of Pediatric
Otorhinolaryngology 2015; 79(12): 2155-8.



Page 31 of 41 British Journal of Anaesthesia

oNOYTULT D WN =

PAediatric unPlanned dAY case Admissions (PAPAYA) 31

19. Saam Youshani A TL, Sharma RK. Day case tonsillectomy for the treatment of obstructive
sleep apnoea syndrome in children: Alder Hey experience. International Journal of Pediatric
Otorhinolaryngology 2011; 75(2): 2017-210.

20. Baguley KE CA, Castro C, Wainbergas N, Waters KA. Is day stay adenotonsillectomy safe in
children with mild to moderate obstructive sleep apnoea? A retrospective review of 100 patients.
International Journal of Pediatric Otorhinolaryngology 2014; 78: 71-4.

21. Cooper L FK, Bajaj Y. Paediatric adenotonsillectomy as a daycase for obstructive sleep
apnoea: how we do it in a tertiary unit. International Journal of Pediatric Otorhinolaryngology 2013;
77(11): 1877-80.

22. Robb PJ BS, Kubba H, Murphy N, Primhak R, Rollin A-M, Tremlett M. Tonsillectomy and
Adenoidectomy in Children with Sleep-Related Breathing Disorders: Consensus Statement of a UK
Multidisciplinary Working Party. Annals of the Royal College of Surgeons of England 2009; 91(5):
371-3.

23. Chervin RD HK, Dillon JE, Piutch KJ. Pediatric sleep questionnaire (PSQ): validity and
reliability of scales for sleep-disordered breathing, snoring, sleepiness, and behavioral problems.
Sleep Medicine 2000; 1(1): 21-32.

24. Chervin RD WR, Garetz SL, Ruzicka DL, et al. Pediatric sleep questionnaire: prediction of
sleep apnea and outcomes. Archives of Otolaryngology - Head and Neck Surgery 2007; 133(3): 216-
22.

25. Hotchen AJ CG, O'Callaghan JM, McWhinie D. Safe and sustainable increases in day case
emergency surgery. British Journal of Hospital Medicine (London) 2016; 77(3): 180-3.

26. Wong DJN HS, Moonesinghe SR. Cancelled operations: a 7-day cohort study of planned
adult inpatient surgery in 245 UK National Health Service hospitals. Br J Anaesth 2018; 121(4): 730-
8.

27. Walker EMK BM, Cook TM, Grocott MPW, Moonesinghe SR, Central SNAP-1 Organisation,
National Study Groups. Patient reported outcome of adult perioperative anaesthesia in the United
Kingdom: a cross-sectional observational study. BrJ Anaesth 2016; 117(6): 758-66.

28. Bulletin Royal College of Anaesthetists, RAFT committee. Research and Audit Federation of
Trainees (RAFT): uniting trainees to undertake national projects 2014. Available from
https://www.rcoa.ac.uk/system/files/CSQ-Bulletin85.pdf (accessed 27 February 2019).



oNOYTULT D WN =

British Journal of Anaesthesia Page 32 of 41

PAediatric unPlanned dAY case Admissions (PAPAYA) 32

Table and Figure legends:

Table 1: Descriptive statistics by successful day case versus unplanned admission.

Table 2: Adjusted final mixed effects logistic regression model showing the odds ratios (95% Cl) for
characteristics that are statistically significantly associated with unplanned admissions when

compared with the most common day case specialty, ENT.

Table 3: Reasons for unplanned admissions for all specialties.

Table 4: Procedures for Cardiology, ENT and Orthopaedics and Trauma specialties by unplanned

admissions versus successful day cases (In descending order of overall number of procedures.

Percentages for successful/ unsuccessful day case are calculated per main procedure in each row.)

Figure 1: Reasons for unplanned admission within the specialties with the highest admission rates:

ENT, orthopaedics and trauma (O&T) and cardiology.

Figure 2: Forrest plot of adjusted Odds Ratios (95% Cl) for predictors of unplanned admission

following day case surgery.
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1

2

3 Table 1:

4

5

6 Outcome Successful day case | Unplanned P-Value
7 (n, %) admission

: (n, %)

10 Sex Female 10448 (97.5) 268 (2.5) 0.78 2
: ; Male 14886 (97.6) 372 (2.4)

13

14 Age (years) | Median (IQR) 6.0 (4.0, 11.0) 7.0(3.0,12.0) |0.27°b
12 Range 0.0 to 16.0 0.0 to 16.0

17 Missing 21(0.1) 0(0.0)

18

19 ASA-PS 1 17156 (97.9) 367 (2.1) <0.001¢
;‘1) 2 5610 (96.8) 185 (3.2)

2 3-4 2069 (96.2) 81 (3.8)

23

24

25 Urgency Elective 22730 (97.6) 566 (2.4) 0.33°
;? Urgent 2611 (97.2) 74 (2.8)

28

29 Specialty Cardiology 146 (82.5) 31(17.5) <0.001¢
30 ENT 4815 (95.8) 213 (4.2)

g; Orthopaedics & Trauma | 2160 (96.0) 91 (4.0)

33 Gastroenterology 938 (96.9) 30(3.1)

34 General Surgery 3538 (97.1) 104 (2.9)

gg Urology 1104 (97.4) 30 (2.6)

37 Other 751 (97.7) 18 (2.3)

38 Plastics 2021 (97.9) 43 (2.1)

ig Ophthalmology 1442 (98.5) 22 (1.5)

a1 Radiology 1853 (98.9) 20(1.1)

42 Oral and Makxillofacial 1501 (99.0) 15 (1.0)

43 Surgery (OMFS)

j;_‘ Oncology 860 (99.1) 8 (0.9)

46 Dental 3349 (99.6) 13 (0.4)

2273 Oral Surgery 861 (99.8) 2(0.2)

49

50 Surgeon Consultant 19806 (97.3) 541 (2.7) <0.0014
51 Grade

g; Specialty Trainee 2544 (97.9) 54 (2.1)

54 Others* 2911 (98.5) 45 (1.5)

55

g? Anaesthetist | Consultant 23053 (97.5) 583 (2.5) 0.39¢
58 Grade

59 Speciality Trainee 1409 (97.8) 31(2.2)
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Others** | 820 (96.9) | 26 (3.1) |
Duration of | Median (IQR) 41 (25, 60) 72 (50, 107) <0.001°
surgery
(minutes)

aContinuity-corrected chi-squared test

b Mann-Whitney test

¢ Mantel-Haenszel chi-squared test

dPearson’s chi-squared test

*Nurse or Advanced nurse practitioner, Associate Specialist, Audiologist, Core Trainee, Dentist,
Fellow, Foundation Doctor, Plaster Technician, Radiology, Senior Dental Officer, Staff Grade, Not
Applicable

**Associate specialist, Core Trainee, Fellow, Staff Grade, Not Applicable

The grades within Surgical Others and Anaesthetic Others individually had insufficient numbers to
meet the assumptions for the Pearson’s chi-squared test, and were therefore grouped together.
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Table 2:

Characteristic Odds Ratio (95% Cl) P-Value

ASA-PS <0.001*
9 ASA-PS 2 vs. ASA-PS 1 1.59 (1.31, 1.94) <0.001
10 ASA-PS 3/4  vs. ASA-PS 1 2.80(2.07,3.77) <0.001
Specialty  Vs. ENT <0.001*
13 Cardiology 1.89 (1.15, 3.06) 0.01
14 Orthopaedics & 0.91 (0.69, 1.18) 0.46
15 Trauma
Urology 0.64 (0.43, 0.96) 0.03
18 General Surgery 0.59 (0.46, 0.77) <0.001
19 Gastro 0.54 (0.36, 0.81) 0.003
20 Plastics 0.49 (0.34, 0.69) <0.001
2 Ophthalmology 0.34 (0.22, 0.54) <0.001
23 OMFS 0.21(0.12, 0.36) <0.001
24 Radiology 0.14 (0.09, 0.23) <0.001
Oncology 0.10(0.05, 0.22) <0.001
27 Dental 0.08 (0.04, 0.14) <0.001
28 Oral Surgery 0.08 (0.02, 0.31) <0.001
29 Other 0.39 (0.23, 0.65) <0.001

oNOYTULT D WN =

Duration of surgery (per 15 minutes) 1.04 (1.03, 1.05) <0.001

* Overall effect of categorical variable on unplanned admissions
35 We used multiple imputation to impute missing baseline data from 675 (2.5%) patients. We
36 excluded 16 (0.06%) patients with missing outcome.
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Reason for unplanned admission n %*
SURGICAL 238 | 38.4
Unexpected surgical complexity/more extensive than 69| 11.1
expected
Post-operative treatment, further surgery or next day 55 8.8
review required
Bleeding 42 6.8
Surgical complication 14 2.3
Not passed urine 12 1.9
Monitoring needed 10 1.6
Other, please specify: 50 8.1
Inappropriately booked 32 5.2
Airway / breathing problem 7 1.1
Where n<5, reasons grouped together 10 1.9
ANAESTHETIC 224 | 36.2
Pain 73| 11.8
Post-operative nausea and vomiting 66 | 10.7
Airway/breathing problem, please specify: 38 6.1
Obstructive sleep apnoea 8 1.3
Laryngospasm 5 0.8
Where n<5, reasons grouped together 20 3.4
No explanation given 5 0.8
Postoperative hypoxia 31 5.0
Prolonged emergence/drowsiness 23 3.7
Apnoeas 9 1.5
Adverse drug reaction 7 1.1
Aspiration 5 0.8
Other, please specify 13 2.1
Inappropriate for day case (medical
complexity=3; age/prematurity=1; no reason=1) 5 0.8
Where n<5, reasons grouped together 8 1.6
SOCIAL 125 | 20.2
Late out of theatre/over run 76 | 12.3
Parent or any member of team requests admission 29 4.7
Social unsuitability such as long distance to home or 28 4.5
transport issue
Where n<5, reasons grouped together 2 0.4
MEDICAL 116 | 19.0
PRE-EXISTING MEDICAL CONDITION CAUSING 72| 11.8
COMPLICATION:
Obstructive sleep apnoea 34 5.5
Inappropriate for day case 5 0.8
Where n<5, reasons grouped together 33 6.4
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NEW MEDICAL CONDITION CAUSING COMPLICATION 17 2.8
New condition diagnosed causing
complication/requiring treatment 7 1.1
Where n<5, reasons grouped together 10 1.7

OTHER MEDICAL CONDITION 27 5.7

10 Inappropriately booked 10 1.6

1 Pyrexia 6 1.0

12 Where n<5, reasons grouped together 11 2

MISSING REASON 30

oNOYTULT D WN =

16 * Percentage of unplanned day case admissions with the specified reason for the unplanned
17 admission. Reasons are not mutually exclusive.
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Table 4:
Specialty Procedure Successful day Unplanned
cases admissions
n % n %

Cardiology Total 146 82.5 31 17.5

177 cases
Cardiac catheterisation with intervention | 38 61.3 24 38.7
Diagnostic cardiac catheterisation 55 93.2 4 6.8
Cardiac CT/MRI 31 96.9 1 3.1
Trans oesophageal echo 12 100 0 0.0
Insertion of line 3 100 0 0.0
Combination procedure 7 77.8 2 22.2

ENT Total 4815 95.8 213 | 4.2

5028 cases
Tonsillectomy and/or adenoidectomy (TA) | 1670 92.7 131 | 7.3
External ear 1392 99.4 8 0.6
Nasal 447 99.8 1 0.2
TA and External Ear 294 93.9 19 6.1
Middle Ear 265 91.1 26 8.9
Airway 232 95.1 12 4.9
Examination under 179 100 0 0.0
anaesthesia/Audiometry
Other 119 100 0 0.0
Neck 55 91.7 5 8.3
Tongue Tie 60 100 0 0.0
TA and Nasal 27 87.1 4 12.9
Pinnaplasty 17 89.5 2 10.5
Salivary Gland 18 94.7 1 5.3
Nasal and External ear 15 100 0 0.0
TA and Airway 5 71.4 2 28.6
No data 6 100 0 0.0
Combination procedure 14 87.5 2 12.5

Orthopaedics/ | Total 2160 96.0 91 4.0

Trauma

2251 cases
Soft tissue 551 97.5 14 2.5
Removal of metalwork 456 97.6 11 2.4
Upper limb fracture 280 95.2 14 4.8
Fracture — site unspecified 223 97.4 6 2.6
Joint Injection/Arthrogram 118 98.3 2 1.7
Minor bony procedure 100 90.9 10 9.1
Arthroscopy 91 95.8 4 4.2
Application of cast 88 98.9 1 1.1
Hand 50 98.0 1 2.0
Foot 41 93.2 3 6.8
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Knee 31 81.6
Lower limb fracture 27 75.0
Major bony procedure 18 78.3
Examination under anaesthesia 21 100
No data 21 100
10 Other 18 90.0
11 Shoulder/clavicle 15 93.7
12 Combination procedure 11 91.7

18.4
25.0
21.7
0.0
0.0
10.0
6.3
8.3

oNOYTULT D WN =
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Figure 1:

Percentage Unplanned Admissions (%)
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Figure 2:

ASA-PS Specialty Duration of
4 surgery
(per 15min)
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