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Abstract
Objective: To evaluate the safety and e�cacy of the pediatric post-anesthesia discharge scoring system
(Ped-PADSS), and compared with the existing clinical discharge criteria (CDC) in the day surgery ward of
our hospital.

Methods: After the patient completed the operation and returned to the day surgery ward, the initial
assessment was conducted by an independent observer using the Ped-PADSS and CDC. This process
was repeated at 1 hour intervals until the patient achieved a Ped-PADSS score of 9 and met the CDC.

Results: From July to December 2021, 721 pediatric patients. One hour after returning from PACU to the
day surgery ward, 92.65% of pediatric patients were dischargeable based on the Ped-PADSS scores. Two
hour after returning from PACU to the day surgery ward, 100.00% of pediatric patients were
dischargeable. The median length of stay in the day surgery ward (n=720) was reduced by 1 hour after
surgery compared with the median length of stay in the day surgery ward before the use of the output
score (P<0.05); and there were 9 (1.25%) adverse events occurred in the interval between Ped-PADSS and
CDC time.

Conclusion: This prospective study reveals that the Ped-PADSS-based discharge decision greatly speeds
the transit of pediatric patients through the day surgery ward, thus improving day surgery ward e�ciency
and medical resource utilization.

Introduction
The concept of day surgery was �rst proposed by Dr. James Nicoll in England. It is de�ned by the
International Association for Ambulatory Surgery (IAAS) as an operation completed within one working
day of a patient’s admission, operation and discharge, excluding ambulatory surgery [1]. Day surgery is
safer than outpatient surgery [2, 3]. Several studies have reported that the day surgery has the
advantages of reducing the length of hospital stay, reducing nosocomial infection rate and
hospitalization costs, accelerating bed turnover rate and optimizing the allocation of health-care
resources[4–6]. This procedure has been rapidly promoted at home and abroad in recent years. In China,
day surgery has been proposed for indirect inguinal hernia in children since 1960[7]. With the
technological advancements in anesthesia technology, the annual number of day surgeries performed for
pediatric patients have increased dramatically [8]. Day surgery has been conducted at the Children’s
Hospital of Chongqing Medical University, China since 2014.

Day surgery is expanding in China. The pediatric population is well suited for day surgery because most
children have a good health status and no medical history. Therefore, pediatric day surgery will become
more popular in the near future. As the popularity of day surgery expands, appropriate discharge criteria
should be provided to facilitate patient-centered care. The length of hospitalization after day surgery is
critical to ensure the safety of hospital discharge and promote future development in patient care.
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Since 1995, the postanesthetic discharge scoring system (PADSS) is considered the gold standard for
assessing home readiness after day surgery in adults [9, 10]. In 2014, Biederman and co-workers
developed a pediatric adaptation of the PADSS called Ped-PADSS [11]. The items are adapted to
pediatrics, and it consists of 5 main criteria: level of consciousness, hemodynamic status, nausea and
vomiting, pain, and surgical site bleeding. Each of the main criteria is graded from 0 to 2, and a total
score of 9–10 indicates that patient is �t for discharge. The home discharge requirements include a post-
operative discharge score of at least 9 and the presence of a responsible adult to accompany the patient
at home. Studies have suggested that Ped-PADSS can promote a fast-tracking recovery process after day
surgery [11,12]. Whilst, a number of pediatric institutions have adopted Pre-PADSS as the day surgery unit
discharge criteria. However, in China, some medical institutions still employ self-made clinical discharge
criteria (CDC) as the discharge criteria for day surgery. Moreover, there is lack of reports about the
application of Ped-PADSS in children undergoing day surgery in China.

This prospective observational study aimed to assess the safety and e�cacy of Ped-PADSS, and
compared with CDC in pediatric day surgical patients. Moreover, descriptive statistics were used to
evaluate the criteria for day surgery ward discharge in this patient population.

Materials And Methods
The research project was approved by the Ethics Committee of Children’s Hospital A�liated to Chongqing
Medical University (ethical approval number: 293). An observational, prospective, monocentric study was
performed. American Society of Anesthesiologists (ASA) physical status I-III patients aged 1–18 years
who were admitted to the day surgery ward after undergoing day surgery were recruited at a tertiary
hospital in Western China from July to December 2021. The management of patients was in accordance
with the current guidelines in China, including a preanesthetic assessment conducted prior to the
procedure, and fasting 2 h for clear liquids, 4 h for breast milk and 6–8 h for solid food. At our hospital,
Phase I recovery was initiated in the postanesthesia care unit (PACU). After the completion of Phase I
recovery, the patient was returned from the PACU to the day surgery ward. To evaluate the patient’s
transition from Phase II to Phase III recovery, the CDC was employed. Phase II recovery was considered
complete when the patient was ready for discharge. Phase III recovery was performed at home under the
supervision of an adult and continued until the patient returned to preoperative physical and
psychological functions.

The study included 721 patients who had received general anesthesia for various surgical procedures.
After the surgery, they were transferred to the PACU �rstly, the data were obtained at 1 hour intervals after
returning from the PACU to the day surgery ward. The Ped-PADSS (Table 1) and CDC (Table 2)
assessments were conducted by an independent investigator who not directly involved in the patient care
one hour after the operation. This process was repeated at 1 hour intervals until the patient achieved the
Ped-PADSS of 9 and met the CDC. The CDC had been used in our institution on the basis of clinical
experiences spanning several decades (Table 2). The decision to discharge the patients was made
independently by a hospital personnel who directly involved in the patient care but unaware of the scores
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obtained according to the Ped-PADSS. Time zero was the time of admission to the day surgery ward.
Adverse events that required medical or nursing intervention in the time interval between the two hospital
discharges were recorded. All children’s parents were followed-up with phone calls the day after the
operation to inquire about their health status.

Table 1
Ped-PADSS scores.

Hemodynamics  

< 20% of preoperative values 2

20–40% of preoperative values 1

> 40% of preoperative values 0

State of awakening  

Consistent with the preoperative state 2

Decreased compared to the preoperative state 1

Unconscious state 0

Nausea/vomiting  

Minimal 2

Moderate, might require treatment 1

Severe, required treatment 0

Pain  

Minimal 2

Moderate, might require treatment 1

Severe, required treatment 0

Bleeding  

Minor 2

Moderate 1

Excessive 0

Note: Total pad score is 10, score ≥ 9 is deemed �t for discharge.
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Table 2
CDC statement.

1 The child is fully awake, and protective re�exes such as swallowing and coughing have
recovered.

2 In the case of no oxygen inhalation, the blood oxygen saturation is 98% and above.

3 The vital signs are stable.

4 No nausea and vomiting after eating.

5 Self-resolve urination.

6 There is no obvious bleeding or exudate in the wound dressing.

Note: The pediatric patients met all of the above criteria and obtained consent from the doctor and
nurse before leaving the hospital.

 

Statistical Analysis
Statistical tests were conducted with SPSS v25.0. Measurement data that conformed to normal
distribution were presented as mean ± standard deviation, and independent samples t-test was used to
compare the differences between groups. Meanwhile, those that did not conform to the normal
distribution were presented as median and interquartile range, and the rank sum test was employed to
compare the differences between groups. The enumeration data were presented as rate and percentage,
and the chi-square test or Fisher’s exact test was applied to compare the differences between groups. P < 
0.05 indicates that the differences are statistically signi�cant.

Results
A total of 721 day surgery patients admitted to the day surgery ward who met the inclusion criteria were
consecutively observed from July to December 2021. The clinical and demographic characteristics of the
patients are presented in Table 3.
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Table 3
Demographic data.

Total number of patients, n 721

Sex (n, %)  

Male 546 (75.73)

Female 175 (24.27)

Age (years) 4.00 (2.00, 6.00)

Weight (kg) 16.00 (13.00, 21.00)

ASA physical status (n, %)  

I 171 (23.72)

II 528 (73.23)

III 22 (3.05)

Diagnosis (n, %)  

Indirect inguinal hernia 329 (45.63)

Hydrocele 189 (26.21)

Trigger thumb 118 (16.37)

Super�cial skin mass 53 (7.35)

Cryptorchidism 12 (1.66)

Preauricular �stula 10 (1.39)

Hypospadias 10 (1.39)

Type of anesthesia (n, %)  

General anesthesia 550 (76.28)

General anesthesia combined with locoregional anesthesia 171 (23.72)

Length of operation (h) 0.17 (0.17, 0.025)

Length of PACU (h) 0.83 (0.58, 1.08)

After the children returned from PACU to the day surgery ward, 668 (92.65%) and 721 (100%) of these
children achieved Ped-PADSS ≥ 9 after the �rst and second assessments, respectively; while only 231
(32.04%) and 571 (79.20%) met the CDC. After the third evaluation, 716 children (99.31%) met the CDC.
After the fourth evaluation, there was still 1 patient who failed to meet the CDC. No children were
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readmitted within 2 days after discharge, and all parents were successfully contacted the day after the
surgery.

Among the 721 children underwent day surgery, 720 children met both discharge criteria, but 1 patient
failed to meet the CDC. The child underwent hypospadias surgery, but did not urinate after surgery and
was �nally discharged with the consent of the urologist. Therefore, we excluded this patient. If the Ped-
PADSS scoring system was used for the 720 patients, the patients could be discharged within an average
of 1.00 (1.00, 1.00) hour after returning to the day surgery ward, but based on the CDC, the patients could
be discharged within an average of 2.00 (1.00, 2.00) hours after returning to the day surgery ward.
Notably, the difference between the two time intervals was statistically signi�cant (P < 0.05).

In the interval between Ped-PADSS and CDC time, adverse events occurred in 9 (1.25%) children, including
4 with vomiting, 3 with pain and 2 with fever.

Discussion
This prospective observational study compared the Ped-PADSS with a traditional CDC-based day surgery
ward discharge system in children who underwent day surgery. The CDC-based protocol was employed at
our institution since day surgery was performed (Table 2). With the development of the enhanced
recovery after surgery (ERAS) in China and new approaches for the treatment and prevention of
postoperative complications, it is obvious that the CDC-based discharge criteria should be revised. This
study indicated that Ped-PADSS-based discharge criteria could speed the transit of pediatric patients
through the day surgery ward without compromising patient safety. These results are consistent with
those from previously reported studies [11, 12].

Using the Ped-PADSS scoring system, 92.65% of children who underwent day surgery could be
discharged within 1 hour after returning to the day surgery ward, and 100% of patients who underwent
day surgery could be discharged from the hospital within 2 hours. However, using the CDC, only 32.04%
of the children could reach the discharge standard within 1 hour, and only 79.20% of the children could
reach the discharge standard within 2 hours. At 4 hours after returning to the day surgery ward, 1 of the
721 children still failed to meet the CDC. The child underwent hypospadias surgery, but did not urinate
after the operation, and was �nally discharged with the consent of the urologist. After excluding the
patient who did not meet CDC, 720 patients in this study experienced a delay in discharge time for CDC
assessment compared with Ped-PADSS assessment. The average time to discharge based on the Ped-
PADSS was 1 hour, while the average time to discharge based on the CDC was 2 hours (P < 0.05). These
results demonstrate that the Ped-PADSS has potential to reduce time spent in the day surgery ward and
improve utilization of day surgery services.

In this study, adverse events occurred in 9 (1.25%) children in the interval between Ped-PADSS and CDC
time, including 4 with vomiting, 3 with pain and 2 with fever. After performing laparoscopic surgery, 4
cases of vomiting occurred after drinking. However, the children were not treated with drugs, and the
symptoms of vomiting were relieved spontaneously after the feeding was suspended. Numerous studies
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have pointed out that drinking clear liquids should not be part of a discharge protocol, but may only be
needed for some patients (e.g., diabetes), and these studies have con�rmed that encouraging patients to
drink before discharge may increase the risk of nausea and vomiting, thereby delaying discharge [13–15].
In this study, 3 children had mild pain without drug treatment, and after diverting attention from children,
the pain was relieved. Vomiting, nausea and pain have been identi�ed as the main sources of morbidity
after day surgery, which account for a high rate of unplanned admission [16, 17]. Therefore, medical staff
should correctly identify high-risk patients during the perioperative period, and take preventive and
therapeutic measures in a timely manner. In the other 2 children with fever, the highest temperature in one
case rose to 37.8°C, and the body temperature returned to normal after physical cooling, and the highest
temperature in the other case reached 38.7°C, and the body temperature returned to normal after physical
cooling and drug treatment. Through medical history, it was found that the two febrile children had been
hospitalized for upper respiratory tract infection 1 week before surgery. Therefore, we speculate that the
postoperative fever may be related to the preoperative upper respiratory tract infection. However, whether
the body temperature is one of the discharge criteria has not been mentioned in previous literature. This
study highlights that, as a day surgery, the child is discharged home after a short period of observation
after surgery. It is necessary for medical staff to strictly grasp the admission guidelines for children who
underwent day surgery, and it is of great importance to identify and effectively prevent children at high
risk of fever before surgery. In this study, no children required readmission after surgery. If the Ped-PADSS
discharge system was in place, these nine adverse events could occur after discharge, leading to hospital
readmission. This rate is in line with the range reported in the literature for unplanned readmission (0.15–
1.5%) [16, 18, 19], which is considered to be acceptable.

There is controversy about whether to urinate before discharge. In this study, 1 patient was delayed
discharge from the hospital because he did not urinate, and was �nally discharged with the consent of
the urologist. The child was followed up by telephone on the next day after the operation. The parents
complained that the child had urinated spontaneously after returning home, but no other complications
occurred. Postoperative dysuria is one of the most common symptoms after hypospadias surgery [20]. In
this study, we speculate that that lack of urination in this child may be due to a change in the urination
environment (the child had a urinary catheter and the child was in an unfamiliar environment such as a
hospital). After all, the child can urinate on his own after returning home. Therefore, we recommend that
urination before discharge may not be one of the discharge criteria, but it is necessary to consider the
type of operation and route of anesthesia before day surgery.

This study has several limitations. First, Ped-PADSS is a subjective scoring system, which may lead to a
potential bias. Second, 1-hour testing intervals was employed for patient assessment. Differences in
recovery parameters between Ped-PADSS and CDC may be neglected due to the length of the study
intervals. More frequent testing intervals can lead to earlier and shorter discharge times. Nonetheless, our
study con�rms that Ped-PADSS can enhance the transit of pediatric patients through the day surgery
ward. Third, the sample size of this single-center observational study is relatively small. Hence, the
e�cacy and safety of Ped-PADSS in children undergoing day surgery in China need to be veri�ed with a
larger sample-size study.
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In conclusion, the introduction of Ped-PADSS markedly reduces the time spent in the day surgery ward,
thus improving day surgery ward e�ciency and medical resource utilization.
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