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Aim: Criteria-led discharge (CLD) protocols have been suggested to increase efficiency of discharge from hospital following surgical interven-
tions. Our aim was to assess the feasibility, clinical outcomes and parental satisfaction following the introduction of a pilot CLD for simple appen-
dicitis (SA) in children.

Methods: A prospective pilot cohort study was conducted including paediatric patients with SA who were managed with CLD and a control
group who were managed with standard discharge procedures. A CLD pro forma was developed, standardising care guidelines and clinical
criteria indicators to be met for children to be discharged post-operatively. A post-discharge parent survey was also utilised. The primary out-
come measure was post-operative length of stay (pLOS), with secondary outcomes of post-operative complication rates and parental satisfaction.
Results: The control group consisted of 31 patients and CLD group 35 patients. There was no difference in the median pLOS (24 [16.7-44.6]
vs. 25.3 [19.1-50.1] h, P = 0.3). Furthermore, there were no significant differences on any of the secondary outcomes. Parental confidence with

time of discharge was very high in both control (85.7%) and CLD (88.2%) groups (P = 1.0).
Conclusion: The introduction of CLD is safe and feasible. Whilst this pilot has not demonstrated a reduction in pLOS, our data suggest that it is

well accepted by the parents.
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What is already known on this topic

1 Appendicitis is the most common surgical presentation in
children.

2 Expedited discharge practices decrease pLOS without increasing
complications.

3 Criteria-led discharge reduces post-operative length of stay com-
pared to standard discharge, though has not been studied as
extensively as (time-led) same-day discharge.

Appendicitis is the most common indication for paediatric emer-
gency surgical intervention in Australia.'” Simple appendicitis
(SA) is an acutely inflamed appendix without perforation.” It has
low complications (e.g. wound infections, intrabdominal abscess,
small bowel adhesion) and due to its prevalence, there are
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What this paper adds

—_

Criteria-led discharge can be safely and feasibly implemented

without any risk of increased post-operative complications in

children with simple appendicitis.

2 Criteria-led discharge did not reduce post-operative length
of stay.

3 Parental satisfaction with discharge practice is equally as high

for criteria-led discharge as it is for clinician-led standard

practice.

established evidence-based guidelines for treatment, allowing
interventions surrounding discharge to be safely explored.! Given
the significant burden appendicitis places on hospital resources,
any means of maximising the efficiency of its management is
beneficial for both hospitals and patients.

Discharge from hospital following appendicectomy for SA
should be safe for patients, prevent complications and proceed in
an efficient and timely manner. Several studies have previously
investigated expediting discharge following appendicectomy for
SA, often utilising a protocol to reduce post-operative length of
stay (pLOS).>”'® These studies have uniformly found that expe-
dited discharge practices decrease pLOS without increasing
complications.”™® Of these, only two paediatric studies
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specifically reported parent satisfaction following expedited dis-
charge post-appendicectomy.*'® Both reported positive
responses, though neither made a direct comparison to satisfac-
tion following standard discharge.

Benefits of expedited discharge include the ability for patients
to recover at home, reduced absences from school or work, and
less exposure to nosocomial infections.'®?® Additionally, if the
patient is contributing directly to their admission cost, their finan-
cial burden is reduced.'’ Expedited discharge practices benefit
health services by increased bed availability and financial
savings.'”!

Whilst time-focussed protocols such as same-day discharge
(SDD) or 24-h discharge carry a potential risk of premature dis-
charge in order to meet a deadline, criteria-led discharge (CLD)
aims to facilitate efficient and safe discharge when patients are
clinically ready.'”!? CLD specifies criteria guided by standard
post-operative clinical progression that must be met before dis-
charge. As expectations for a patient’s clinical condition on dis-
charge are already established, they can therefore be discharged
without medical review."?

CLD for paediatric appendicitis has been explored in one case—
control study, as other studies examined SDD.!” The study dem-
onstrated a 29.2% reduction in median pLOS in the CLD group
(n = 83) compared to controls; 19.6 versus 27.7 h; P <0.001.
This study is limited by a retrospective control group and the
absence of a systematic approach to assessing parental
satisfaction.

A patient’s comfort with the timing of their discharge can
reduce unnecessary stress, maintain confidence in the health-care
system and reduce unnecessary readmissions.>?> Therefore, we
conducted a prospective pilot cohort study investigating the feasi-
bility of CLD in paediatric SA, specifically assessing parental satis-
faction in both control and CLD groups.

Methods
Participants

Our pilot cohort study was conducted at a tertiary paediatric hos-
pital. The control (standard discharge) group were recruited over
a four-month period from 1 March to 30 June 2019. Following
this, CLD was introduced as routine practice for eligible patients.
Recruitment for the CLD group ran from 1 July to 17 October
2019.

Patients were eligible for inclusion into their respective study
arm if they:

1 Underwent laparoscopy and appendicectomy for suspected
acute appendicitis;

2 Had a diagnosis of simple or negative appendicitis at surgery;

3 Were >5 years old and treated by the paediatric surgical team;

4 Were not determined to be of higher anaesthetic or surgical
risk due to medical comorbidities (ASA1);

5 Had experienced no unexpected anaesthetic events.

Both the CLD and standard discharge patients were formally

invited to participate in the post-discharge survey when they

attended their routine 4- to 8-week post-operative clinic

appointment.
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The primary study coordinator also contacted by telephone
parents whose children did not attend their outpatient clinic
appointment. This was to avoid potential bias in the trial as per
the recommendations of the instituitional HREC committee.

Human research and ethics

Ethics approval was granted by the institutional Human Research
Ethics Council (NMA HREC Ref Number: 48065).

Data collection

A CLD pro forma (Appendix S1, Supporting Information) was
developed through multidisciplinary (nursing, surgical and anaes-
thetic) collaboration. It was designed to be implemented by
senior nurses on the surgical ward, enabling expedited discharge
of patients when clinically ready.

The pro forma comprised three sections. The first section was
completed by the surgical team identifying patients eligible for
CLD. The second section comprises a set of standard post-
operative measures/guidelines for patients, including specitying
two post-operative doses of intravenous antibiotics. The final
section was completed by ward nurses for eligible patients, detail-
ing the clinical criteria that patients must meet before discharge.
A senior nurse would sign the form to indicate the criteria had
been met, and the patient could be discharged.

The parent and guardian survey described the study rationale,
data collection process, and researchers’ contact information. Fur-
ther questions investigated the child’s analgesia requirements,
return to school, and if further medical attention was also sought
following discharge. Parents were asked whether they were satis-
fied with the timing of their child’s discharge and if they were
confident their child was ready for discharge. Parents also had
the opportunity to leave a general comment about their child’s
admission.

Primary and secondary outcomes

The primary outcome was the pLOS. Operative time was defined
as the child’s in-theatre arrival time. Discharge was defined as
when the patient left the hospital according to the institutional
electronic patient management system.

Secondary outcomes included: time from admission to dis-
charge, complications and self-reported return visits to health ser-
vices, time to return to school, analgesia use, and parental
satisfaction. The patients’ electronic medical record and parent
survey responses informed secondary outcomes. Complications
were defined as patients who required readmission in hospital for
further intervention or symptom management following appen-
dicectomy, or patients who required treatment with antibiotics
for a suspected surgical site infection in the community or a
hospital.

Power calculation and statistical analysis

The sample size is based on the findings of Skarda et al.’> who
reported a decrease in total hospital stay after implementation of
a CLD pathway from mean 40.1 (£27.5) h to 23.5 (£20.8) h
(absolute difference of mean 16.6 h). A power calculation
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(1 March-30 June 2019)
n (eligible patients) = 35

Excluded

CLD period
(1 July—17 October 2019)
n (eligible patients) = 44

Declined participation (n = 2) |
Unable to be contacted (n = 2) Y

Excluded
»| Declined participation (n = 2)
y Unable to be contacted (n = 7)

Included for CLD analysis
n =31 (88.6%)

Included for CLD analysis
n =35 (79.5%)

Survey completion
n =28 (90.3%)

Survey completion
n =34 (97.1%)

Fig. 1 Flowchart demonstrating participant recruitment and follow-up rates.

determined that 70 patients were required to have an 80%
chance (1 — f = 0.80) of detecting a reduction in post-operative
nausea at the 5% significance level.

Statistical analyses were conducted in GraphPad Prism Version
8 (GraphPad Software, CA, USA). Continuous data were assessed
for normality using the D’Agostino Pearson test. Normally-
distributed data were analysed using the Student T-test. Non-
normally distributed data were analysed with the Mann-Whitney
U test. Categorical data were analysed with Fisher’s test. A P-
value <0.05 was considered significant.

Results

The prospective control group consisted of 31 participants from
35 admissions (88.6%) and the CLD group consisted of

35 participants from 44 admissions (79.5%) (Fig. 1). There were
no significant demographic differences or hospital outcomes
between groups (Table 1), including the primary outcome, pLOS
(Fig. 2). Although the median length of admission for the control
group was slightly shorter, this difference was not significant
(24.0 vs. 253 h, P = 0.3).

In the control group, 2/31 (6.5%) patients experienced compli-
cations, compared to 4/35 (11.4%) in the CLD group (P = 0.7)
(Table 1). All complications were minor and classified as Clavien-
Dindo Grade 1.**> One patient was readmitted and treated for
inability to tolerate oral fluids and another for ongoing post-
operative pain. CLD group complications included one superficial
surgical site infection requiring oral antibiotics, and three patients
who re-attended an emergency department and were readmitted
for symptom control (pain and nausea).

Table 1  Key demographics and hospital outcomes of the control and CLD groups
Control (n = 31) CLD (nh = 35) P value
Sex (male)” 26/31 (83.9) 23/35 (65.7) 0.2
Mean age at operation (years)* 108 £2.7 11.5+23 0.3
95% Cl (—0.5 to 2.0)
Negative appendicectomyT 4/31 (12.9) 1/35 (2.9) 0.2
Laparoscopic surgery* 31/31 (100) 35/35 (100) 1
Complication® 2/31 (6.5) 4/35 (11.4) 0.7
Complication details (n) « Inability to tolerate + Symptom management
oral fluids requiring (pain and nausea)
re-admission (1) requiring re-admission (3)
« 0Ongoing post- * Superficial surgical site
operative pain (1) infection requiring oral antibiotics (1)
Median time from operation to discharge () 24 (27.9) 25.3 (31.1) 0.3
Median time from admission to discharge (h)* 39.3 (64.3) 43.4 (67.9) 0.4

T Discrete data presented as niN (%). * Continuous data assessed for normality and analysed with Mann-Whitney U test [Median (range)] if nonpara-

metric or Student’s t-test [Mean =+ SD] if normally distributed.
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Fig. 2 Post-operative length of stay box plot — control versus CLD (box
and whiskers plot of pLOS for control and CLD groups; middle line show-
ing median, box demonstrating IQR (25-75%), whiskers representing 1.5
times IQR and outliers plotted as individual points).

An intention to treat analysis was performed to assess the clini-
cal impact of the CLD implementation. As per institutional prac-
tice, there is a daily consultant-led ward round. Therefore, at the
discretion of the attending consultant, some patients in the CLD
group were discharged via standard medical review prior to ful-
filling all the CLD criteria. In total, 20 (20/35, 57.1%) patients
were discharged using the CLD, whilst 15 (15/35, 42.9%) were
discharged following early medical review. A sub-group analysis
was therefore conducted within the CLD group. The difference in
median pLOS between subgroups was not significant(P = 0.1);
24.8 h (CLD) versus 27.3 h (medical review).

Overall, 62 (93.9%) of 66 parents completed the survey;
28/31 (90.3%) in the control group and 34/35 (97.1%) in the
CLD group. Survey outcomes are presented in Table 2. More
patients from the CLD group (12/34 [34.3%] vs. 4/28
[14.3%], P = 0.08) returned to see a health professional after
discharge, though this difference was not significant. These
visits account for complications already discussed and the
remainder were for check-up appointments without specific
concerns.

Table 2 Key results of control compared to CLD — survey outcomes

CLD for paediatric simple appendicitis

Overall, parents were highly satisfied with the discharge pro-
cess. In both control (24/28, 85.7%) and CLD (30/34, 88.2%)
groups, parents were confident their child was ready for dis-
charge (P = 1.0).

Discussion

This prospective pilot study investigated the implementation of a
CLD for paediatric SA compared to standard discharge. The pri-
mary research question was whether CLD could safely and feasi-
bly expedite discharge times following appendicectomy for
SA. Our results revealed no significant difference in pLOS follow-
ing CLD compared to standard discharge, nor any differences in
secondary outcomes with maintained parent satisfaction ratings.
Since this was a pilot feasibility study, we found that a CLD pro-
tocol could be safely implemented and, therefore, investigated
further in a larger study.

Our study demonstrated no change to pLOS following CLD
introduction, which remained approximately 24 h. These results
were unexpected and at odds with previous evidence suggesting
that introduction of discharge protocols following appendicec-
tomy consistently reduced pLOS.”"'® We do note that our result
was statistically limited by the fact that many patients did not
complete the CLD protocol. A lack of reduction in pLOS following
CLD introduction may have been influenced by observing the
early stages of a staff learning curve. In addition, during the con-
trol period, having a consultant paediatric surgeon on-call with-
out elective clinical duties meant that early identification of
patients suitable for discharge could be achieved by continuity of
care with regular medical reviews. A final factor influencing
>24-h pLOS is that our hospital has a large rural catchment, and
if a patient meets CLD criteria late in the day, then they would
often need to stay until morning in order to be discharged
appropriately.

Whilst similar studies report pLOS <6 our institu-
tional policy is that children with SA receive two post-operative

5,10,13,15
h,

doses of intravenous antibiotics to prevent surgical site infection
in accordance with the findings of Mennie et a/ which was

Control (n = 28) CLD (n = 34) P value

Median time to return to school or normal activities 6 (13) 7 (26) 0.1
(days)’

Median post-operative days of use; simple analgesia 2 (15) 2.5 (16) 0.9
(days)"

Median post-operative days of use; opioid analgesia 0(1) 0 (10) 0.9
(days)’

Returned to see a health professionali 4/28 (14.3) 12/34 (35.3) 0.08

Thought length of stay post-operatively was ‘Just right’i 21/28 (75) 24/34 (70.6) 0.8

Confident child was ready for home at time of 24/28 (85.7) 30/34 (88.2) 1
discharge*

Confident with the information provide regarding the 23/28 (82.1) 30/34 (88.2) 0.7
discharge*

* Continuous data assessed for normality and analysed with Mann-Whitney U test [Median (range)] if nonparametric. * Discrete data presented as

niN (%).
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conducted at our instituition.?* This is a possible additional limit-
ing factor that prevents observing a pLOS reduction with CLD
implementation.

We found that there was limited completion of the CLD proto-
col (43%) following implementation. Whilst positive uptake and
buy-in was noted across professions, we believe that a possible
explanation for this was that the daily morning consultant ward
round would occur shortly after nursing handover. This poten-
tially meant that in many cases the medical team would review
the patient prior to when nurses would routinely assess the
patient for CLD eligibility. There was commonly no medical indi-
cation for medical-led discharge, rather more often being a mat-
ter of opportunity and convenience on the ward. Despite
education, it may have been viewed as safer and simpler for bed-
side nursing staff to let medical-led discharge occur rather than
complete the CLD protocol. Anecdotally, it seemed that the CLD
was beneficial for the medical team and ward Nurse in Charge,
whilst still requiring further buy-in from bedside nursing staff.
Formal staff feedback and qualitative analysis should be sought in
further studies.

Consistent with previous studies, we found no difference in
complication rates between groups. However, a marginally higher
proportion of patients in the CLD group returned to visit a health
practitioner post-discharge. This warrants further investigation,
because if CLD leads to an increased requirement for general
practitioner review, then this may decrease its effectiveness for
the health system overall.

As non-comparative surveys of satisfaction for expedited dis-
charge have had positive responses, we anticipated parental satis-
faction would be maintained following the introduction of CLD.
Our follow-up parental survey indicated that the majority
believed that the time of their child’s discharge was ‘just right’ in
both groups. This shows that pre-existing satisfaction with the
discharge process after appendicectomy was high and, impor-
tantly, maintained after introducing CLD. In addition, the major-
ity of parents in both groups were ‘quite confident’ or ‘very
confident’ that their child was ready for discharge at time of dis-
charge. As there is a paucity of evidence comparing expedited
discharge to a control group of standard discharge patients, this is
useful in demonstrating that CLD can be accepted by parents as
standard practice.

A key strength of our study is the ability to collect parental sat-
isfaction assessment information from both standard discharge
and CLD groups. This is unique as this has not been assessed in
previous studies exploring expedited discharge for paediatric
appendicitis. This is a vital component of assessing any clinical
change as hospital benefits are balanced with patient/parental
experience. A final strength is that following the introduction of
CLD both doctors and nurses could discharge patients, enabling
efficient discharge for patients who were clinically ready whilst
maintaining patient safety if there were any concerns during the
post-operative period.

A limitation of our study relates to the rate of medical-led dis-
charge during the CLD period, as previously discussed. In addi-
tion, completion of the satisfaction surveys at 4 weeks post-
operatively may have led to a degree of recall bias. However, this
was minimised as the follow-up period was the same for both
groups and that survey completion rates were >90% in both
groups. Patients who did not attend clinic and whose parents
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were not contactable by phone could not be included in the
study. The results are therefore potentially affected by attrition
bias, but the recruitment rates were good in both the control
(88.6%) and the CLD (79.5%) groups.

Future research should focus on how CLD can be incorporated
into discharge care, specifically considering the requirement for
post-operative antibiotics which are often a limiting factor in dis-
charge time.>* The comparative satisfaction of other expedited
discharge protocols to standard discharge could also be explored
in future studies.

Conclusion

Our study demonstrates that a CLD protocol for discharge follow-
ing SA is safe for patients and is equally accepted by parents
when compared to standard discharge. Whilst not observing a
significant difference in pLOS, further qualitative investigation is
needed to determine potential barriers to implementation. Due to
the prevalence of appendicitis, any potential improvements in
the discharge process that are safe for patients and improve effi-
ciency for hospitals should continue to be explored.
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