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like Japan, where limited paediatric and perinatal QIs 
exist and care quality remains unvalidated.9–12

The hospital information system is a rich data source 
for QI calculation, but differing vendor data structures 
pose challenges requiring extensive preparation efforts.13 
Alternatively, administrative databases with standardised 
data structures offer an efficient, population-based 
approach to monitoring care quality and have been used 
to compare QIs in prior studies.6 14–17 Prior to publication 
and benchmarking, practice tests are essential for eval-
uating feasibility.18 Accepting QIs must undergo review, 
as some may not be measurable or applicable in certain 
healthcare systems.19

This study’s primary aim was to develop paediatric and 
perinatal QIs in Japan using an administrative database, 
facilitating nationwide benchmarking to improve care 
quality as part of a quality improvement framework. We 
selected perinatal care instead of obstetrics care, consid-
ering its association with children. A secondary objective 
was to conduct a pilot practice test at one hospital to 
confirm QI feasibility and applicability.

MATERIALS AND METHODS
Overview of the development process
The project followed a process based on a modified 
Delphi technique (the Rand Corporation (RAND)/
University of California, Los Angeles appropriateness 

method),20 which has been widely used to develop QIs.21 
We applied and modified the development process based 
on previous literature regarding developing QIs.4 22 23 
The method integrates an evidence review, a face-to-face 
multidisciplinary panel meeting and repeated anony-
mous ratings to build consensus.24 The development and 
ratification of QIs are depicted in figure 1.

Multidisciplinary panel
Panel members, comprising seven healthcare profes-
sionals—five paediatricians, one obstetrician and one 
public health specialist—selected the conditions for QI 
and consensus development. The sampling strategy was 
a non-random selection aimed at seeking participants 
who would be informative, with recommendations by DS 
and approval by TN and HK. We selected members who 
had held any one of the following responsibilities: being 
a board or committee member of the medical academic 
society, engaged in guideline development in selected 
conditions and having outstanding research achieve-
ments in related research fields.

Selection of conditions for QI development
Four categories (patient safety, general paediatrics, 
advanced paediatrics and advanced obstetrics), followed 
by nine conditions regarding paediatric and perinatal 
care, were identified based on published research, 
the burden of disease, frequency of presentation and 

Figure 1  Flow diagram of QI development and ratification. QIs, quality indicators.
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national priority areas. The term ‘advanced’ was used 
for conditions that are usually cared for specialised 
centres such as tertiary hospitals. These included condi-
tions with high prevalence, such as paediatric bronchial 
asthma, neonatal respiratory care, caesarean sections and 
Kawasaki diseases. Kawasaki disease is one of the major 
diseases in Japan, with more than 28 500 patients identi-
fied between January 2019 and December 2020.25 These 
categories and conditions were identified through discus-
sions at the panel meeting. Two conditions among these 
retain two subconditions: (1) ‘rare diseases’, consisting of 
acute lymphoblastic leucaemia and congenital diaphrag-
matic hernia, and (2) ‘acute abdomen’, consisting of 
intussusception and appendicitis.

Systematic search for evidence
Because de novo development of evidence-based QIs is 
costly and time-consuming, methods using existing clin-
ical practice guidelines (CPGs) have gained interest as 
viable alternatives.26 Thus, for selected paediatric and 
perinatal conditions, we retrieved existing CPGs and QIs 
available in English or Japanese from QI/guideline data-
bases and one medical literature database (PUBMED) 
in 2020, which was published between April 2010 and 
March 2020 (details of the search formula are shown 
in online supplemental etable 1). The following QI/
guideline databases were used: Agency for Healthcare 
Research and Quality (USA), National Quality Forum 
(USA), National Institute for Health and Care Excel-
lence (NICE, UK), Australian National Health and 
Medical Research Council, Minds with the Japan Council 
for Quality Healthcare and the National Hospital Organ-
isation (Japan). Websites regarding these selected condi-
tions, including those of related paediatric associations, 
were also reviewed. Furthermore, we manually searched 
to identify literature that might be relevant to this study.

Indicator development
Recommendations in the selected guidelines were 
extracted from the CPGs. Each recommendation was 
screened for eligibility from the viewpoints of (1) strength 
of recommendation (relatively strong in each condition); 
(2) validity and adequacy in actual clinical practice in 
Japanese settings; and (3) feasibility of defining indica-
tors using administrative databases. Recommendations 
that did not match the above-mentioned three criteria 
were excluded. The remaining recommendations were 
then converted into a standardised indicator format 
using the modified American College of Cardiology/
American Heart Association methodology.22 Existing QIs 
were also converted into a standardised indicator format. 
We designed QIs based on the format of the Japanese 
administrative database.

Subcommittees for each condition
An expert coordinator was appointed to review the 
proposed indicators under each condition. The subcom-
mittee consisted of five experts recruited to undertake a 

review of the proposed indicators. Three experts partici-
pated in the first-step ratings, and two experts participated 
in the second-step ratings. They assessed the proposed 
indicators based on their selected subcommittees’ condi-
tions, while members of the multidisciplinary panel were 
responsible for assessing all proposed indicators.

Expert consensus process
The proposed indicators were reviewed and ratified by 
experts from subcommittees in each condition and a 
multidisciplinary panel with two-step, two-round inde-
pendent ratings. Three experts from subcommittees 
reviewed the proposed indicators in the first-step rating, 
while nine members (two experts from subcommittees (in 
each condition) and seven panel members) reviewed the 
indicators in the second-step rating. During each step/
round, members rated the appropriateness of each QI 
candidate on a 9-point scale, where 1 and 9 represented 
‘least suitable’ and ‘most suitable’, respectively. QIs were 
adopted according to the following criteria: the median 
individual rating in each round/step was >7; the number 
of members who scored <3 was one or fewer in the first-
step rating and <3 was two or fewer in the second-step 
rating. In addition, members were given the opportunity 
to provide comments or suggest additional candidates, 
especially with regard to supporting panel members 
for ratings. In round 1, members individually evaluated 
indicators with a set of documents that described the 
QIs adapted from nine domains: evidence-based, inter-
pretable, actionable, denominator, numerator, validity, 
reliability, feasibility and overall assessment.22 In round 
2, they convened for a web-based or face-to-face meeting 
to discuss, revise and individually evaluate the proposed 
indicators, anonymously sharing their results from the 
first round. If additional candidates were presented after 
the meeting, they discussed them via email using the 
same postal questionnaire.

We have explained the development process to panel 
and subcommittee members in detail, and all members 
agreed to the process. The features of the study are as 
follows: (1) QIs would be developed in a wide range of 
paediatric and perinatal care; (2) QI candidates were 
developed by guidelines and existing QIs so that each 
condition may have different quality standards and/or 
levels of evidence and (3) assessment of QI candidates was 
two-round-two-step ratings by subcommittees’ specialists 
(first step and second step) and panel members (second 
step).

Pilot practice test for feasibility
We used data from the Japanese Administrative Database, 
the Diagnosis Procedure Combination (DPC) per-diem 
payment system (details of the DPC have been described 
elsewhere).27 In brief, the DPC is a case-mix patient clas-
sification system linked to payments at acute-care and 
mixed-care hospitals in Japan. Anonymous clinical and 
administrative claims data were included in the database. 
Clinical data comprised baseline patient information, 
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diagnosis (based on ICD-10) and detailed medical infor-
mation, including all major or minor procedures, medi-
cation and device use. The DPC database was used for 
many epidemiological research including QIs.9–12 27 28 A 
programme for data checking was provided by the govern-
ment to support the quality of the data, and the data were 
uniformly collected.

We collected DPC data from the National Center 
for Child Health and Development, which is the only 
national children’s hospital, between April 2018 and 
March 2019. We further collected data on QIs for rare 
diseases between April 2019 and March 2021, consid-
ering the small number of patients. For each indicator, 
percentage scores (QIs) were calculated as follows: 
number of times the indicator was met/number of partic-
ipants (excluding those who had obvious reasons for not 
implementing the process as defined by the indicator) 
×100. The medians of the indicator scores were also 
computed as the overall quality score of the programme. 
To ensure feasibility, we further checked the data in 
cases where the percentage scores were lower than 5%. 
Data processing was performed using the Microsoft SQL 
server (Microsoft Corporation, Seattle, WA, USA).

RESULTS
Development of quality indicators
From the literature review, we extracted 124 CPGs and 
193 indicators. A total of 132 QI candidates pertaining 
to the Japanese healthcare system were aggregated from 
the CPGs and existing QIs after the exclusion of those 
screened for eligibility. All panel members and subcom-
mittee experts from 21 institutions agreed to participate 
in this study. All responded to the email-based surveys, 
attended meetings and owned their responsibilities. 
The consensus development process was completed in 
October 2021.

Figure 1 illustrates the QI development process. The 
first-step ratings resulted in 98 QIs being selected from 
among the 132 QI candidates; 33 indicator candidates 
were not adopted. The second-step ratings selected 
78 QI candidates and added a new indicator. Some QI 
candidates were modified and included as additional 
candidates, following the suggestions of experts, and reas-
sessed. Consequently, 79 QIs were established (figure 2). 
These 79 QIs comprised 19 QIs for patient safety, 23 for 
general paediatrics, 23 for advanced paediatrics and 14 
for advanced obstetrics (figure 3). Among the 79 QIs, 76 
are process measures for expressing the proportion of 
patients who received appropriate care; the remaining 3 
QIs are outcome measures. Examples of the indicators 
are shown in table 1 (a full list is in online supplemental 
etable 2).

Performance in the pilot practice test
The results of the pilot practice tests are presented in 
table 2. Seven QIs (rare diseases) used data for fiscal years 
between 2018 and 2020, and the remaining 72 QIs used 

data for fiscal year 2018. Unfortunately, three QIs among 
the 79 QIs were not calculated (PS12, pulse oximeter 
monitoring in paediatric sedation during MRI examina-
tion; NRC02, budesonide inhalation for neonates at very 
high risk of bronchopulmonary dysplasia and RDA03, 
morphological bone marrow examination and diagnosis 
by a haematologist (for acute lymphoblastic leukaemia)). 
Most QIs were process-level due to the characteristics of 
the database and its feasibility. There were wide variations 
in the process-level performance of QIs in four categories 
for process measures (patient safety: median 43.9%, IQR 
16.7%–85.6%, general paediatrics: median 98.8%, IQR 
84.2%–100%, advanced paediatrics: median 94.4%, IQR 
46.0%–100% and advanced obstetrics: median 80.3%, 
IQR 59.6%–100%). The details of each QI and the results 
of the pilot test are presented in online supplemental e 
table 2.

DISCUSSION
We developed 79 QIs for paediatric and perinatal care 
using a RAND-modified Delphi method based on CPGs 
and existing QIs. These QIs are designed to be defined 
based on the Japanese administrative database. They 
have the advantages of being a cost-effective source 
of information, reducing the risk of selection bias and 
being easily adopted by participating hospitals. The use 
of QIs has the potential to raise the standards of quality 
in paediatric and perinatal care in Japan. Our single-site 
practice test showed that most of the proposed QIs were 
measurable in real-world clinical practice using admin-
istrative databases and that there was a wide variation in 
their performance.

QIs and their analyses are beneficial for identifying 
gaps and areas for improvement, informing the creation 
of future best practices, tracking progress in quality 
improvement and providing insights into the manage-
ment of each condition. Poor adherence may affect 

Figure 2  QI candidates and adopted QIs. QIs, quality 
indicators.
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patient outcomes or lead to a substantial worsening of 
disease, death and increased healthcare costs. Adher-
ence gaps and practice variation persist despite decades 
of development and endorsement of CPGs, and efforts 
have been made to close this gap.29 Efforts to enhance 
the quality of guidelines, measure (monitor) and analyse 
QIs and improve adherence to guidelines are essential 
for achieving better health service provision. QIs could 
provide useful information regarding institutional-
level and regional-level disparities in quality of care, 
which could contribute to updating health policy and 
improving the health provision system. While most QIs 
are localised considering the difference in healthcare 
systems and cultures, it would be helpful to consolidate 
QIs and related information worldwide considering 
generalisability; comparison of measurable QIs between 
countries/regions would also help quality improvement.

Our practice test was based on one institution but 
included all indicators developed in this study. Three 
proposed QIs were not calculated, partly because the 
data were not recorded in healthcare insurance regu-
lations. Some QIs had a smaller number of patients 

than expected, which is partly because of coding prac-
tices (eg, ‘Acute focal bacterial nephritis’ tended to be 
coded as ‘Acute pyelonephritis’). Results also showed 
that the Japanese Administrative Database is one of the 
appropriate sources of information for QIs. Further 
benchmarking of QIs would be attractive in the Japanese 
setting, while it seemed hard to compare QIs across coun-
tries using administrative databases without a common 
data structure.30

This study has several implications for future research. 
First, the feasibility of using these QIs in other hospitals 
needs to be evaluated. Second, the use of the proposed 
QIs needs to be evaluated; future studies should assess if 
and how these QIs contribute to quality improvement, 
including changes in the behaviour of physicians and the 
frequency of unwarranted events. Third, implementing 
these QIs requires continuous updates, evaluations and 
adaptation.21

Strength and limitations
One of the main strengths of this project is the use 
of routinely collected administrative data, which 

Figure 3  Number of QI candidates and adopted QIs by condition. *Including newly added QI candidates. 1Acute abdomen 
consist of intussusception and appendicitis. 2Rare diseases consist of acute lymphoblastic leukaemia and congenital, 
diaphragmatic hernia. QIs, quality indicators. QIs, quality indicators
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enables the monitoring of quality issues throughout 
the healthcare system. Second, administrative data 
are relatively inexpensive to collect compared with 
primary data collection.31 Although QIs may be biased 
by intrahospital heterogeneity,32 we do not suffer from 
sampling bias, which avoids non-response and recall 

bias.33 The final strength of the project is the inclusion 
of a data collection and calculation phase to assess the 
feasibility of indicator measurement.

Despite the advantages, the study acknowledges certain 
limitations. The composition of panels and subcommit-
tees may influence consensus development, potentially 

Table 1  Examples and characteristics of the proposed QIs for paediatric and perinatal care in Japan

Category Condition No. of QIs Indicator ID Description of selected indicators

Patient safety Patient safety 19 PS08 Therapeutic drug monitoring of vancomycin

PS14 Sedation without sedative during MRI examination 
(aged 7–9)

General paediatrics Kawasaki disease 4 KD02 Recommended initial treatment

KD03 Examination for hepatitis B and C virus before 
Infliximab administration

Urinary tract infection 8 UTI01 Urinary culture and urine Gram staining before 
administration of antibacterial drugs

UTI03 Antibacterial drugs for 7–14 days

Paediatric bronchial 
asthma

11 PBA03 PaCO2/PaO2 examination and chest X-ray for 
isoproterenol persistent inhalation and/or using 
mechanical ventilation

PBA11 unplanned readmission within 7 days after 
discharge

Advanced 
paediatrics

Neonates (respiratory 
care)

5 NRC04 Caffeine administration to facilitate weaning from 
mechanical ventilation

NRC05 Avoiding administration of dexamethasone with 
non-steroidal anti-inflammatory drugs (NSAIDs).

Acute abdomen 11 AAI03 Avoiding CT scan at admission (for intussusception)

AAA02 Laparoscopic appendectomy (for acute 
appendicitis)

Rare diseases 7 RDA03 Morphological bone marrow examination and 
diagnosis by haematologist

RDC03 Avoiding neuromuscular blocking agents at 
admission

Advanced 
obstetrics

Preterm birth 6 PB01 Corticosteroids administration for threatened 
preterm labour

PB04 Avoiding tocolytic maintenance therapy

Caesarean section 8 CS04 Planned caesarean section for gestation 38 weeks 
and more

CS08 Pneumatic compression and/or compression 
stockings after caesarean section

QIs, quality indicators.

Table 2  Performance of proposed QIs for paediatric and perinatal care in Japan

Process Outcome

Number of QIs Median (%) 25 Percentile (%) 75 Percentile (%) Number of QIs Median (%) 25 Percentile 75 Percentile

Patient safety 17 43.9 16.7 85.6 2 0.2

General paediatrics 22 98.8 84.2 100.0 1 2.1

Advanced paediatrics 23 94.4 46.0 100.0

Advanced obstetrics 14 80.3 59.6 100.0

QIs, quality indicators.
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leading to a biased selection of QIs. Although a two-
step, two-round assessment was implemented to reduce 
bias, the representativeness of panel members could still 
impact the validity of the consensus method. Notably, 
patient perspectives were not adequately included due 
to the absence of patient representation in the panels. 
Indeed, patient participation in QI development has 
been limited.34 35 This may be a general limitation of QI 
development based on guidelines; however, it needs to be 
resolved for further studies, such as updating these QIs.

Furthermore, the study focused on QIs applicable to 
the administrative database, excluding aspects of quality 
not relevant to this specific data source. The accuracy 
of the proposed QIs may have some limitations due to 
the coding process, even though efforts were made to 
ensure measurability by medical experts familiar with 
the database. Although the DPC (administrative) data-
base was used for epidemiological studies including 
QIs9–12 27 28 with efforts on its validation studies,36 differ-
ences in coding practices between hospitals could affect 
QI results, and the limited generalisation of indicator 
performance due to a single-site practice test also needs 
to be considered. Further practice tests with more hospi-
tals were also required to strengthen its feasibility and 
assess its reliability and adaptability. In addition, the 
proposed QIs did not include timely administration of 
medications/procedures due to the unavailability of 
hours-level data.

It would be preferable to a set of QIs where the link 
between process and outcome is established. However, we 
have developed QIs without consideration of the linkage 
between process measures and outcome measures. This 
is partly because it is not easy to define appropriate 
outcome measures related to process measures using 
the administrative database. For example, the validation 
regarding adverse-related ICD-10 codes (T79-T88) is not 
established, and the timing of diagnosis is lacking in a 
Japanese setting. Further efforts focusing on the linkage 
would be an attractive approach to facilitating quality 
improvement.

Moreover, evidence-based QIs are only as robust as the 
underlying evidence they are based on. Existing prob-
lems with CPGs, such as redundancy, lack of currency 
and concerns about the quality of evidence, may system-
atically under-represent or overrepresent certain aspects 
in specific clinical areas.

Finally, it is essential to recognise that evidence-based 
QIs can only be as reliable as the underlying evidence 
they are based on. CPGs have been extensively studied, 
revealing issues such as redundancy, outdated infor-
mation, inconsistent structure and content and overly 
lengthy documents. Moreover, concerns persist regarding 
the quality of evidence supporting CPGs, leading to 
potential under-representation or over-representation of 
certain aspects in specific clinical areas.

In conclusion, this study offers valuable insights into the 
development and application of QIs for paediatric and 
perinatal care in Japan. While the use of administrative 

data is advantageous, there are notable limitations related 
to consensus development, patient perspectives, data-
base relevance, coding accuracy, coding practices and 
evidence-based QIs. Awareness of these limitations helps 
to ensure the appropriate interpretation and utilisation 
of the proposed QIs in enhancing healthcare quality.

CONCLUSION
We have established 79 QIs for paediatric and perinatal 
care in Japan, drawing from pre-existing international 
CPGs and QIs and through an informal expert consensus 
process. These QIs can be applied to nationwide hospi-
tals using an administrative database. While the practice 
test was conducted at a single site, it proved valuable in 
confirming the measurability of QIs and demonstrated 
how incentives, such as insurance coverage, can enhance 
performance in clinical practice and documentation 
processes. In the pursuit of improving the quality of 
paediatric and perinatal care, benchmarking these QIs 
emerges as an attractive approach.
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eTable 1. Details of search formula 

 

1) Search strategy for quality indicator 

term number search term 

1 quality indicator$[Text Word] 

2 quality criterion$[Text Word] 

3 quality measure$[Text Word] 

4 performance indicator$[Text Word] 

5 performance measure$[Text Word] 

6 outcome measure$[Text Word] 

7 outcome indicator$[Text Word] 

8 audit[Text Word] 

9 outcome assessment$[Text Word] 

10 process assessment$[Text Word] 

11 clinical indicator$[Text Word] 

12 process indicator$[Text Word] 

13 structure indicator$[Text Word] 

14 quality monitor$[Text Word] 

15 quality assessment$[Text Word] 

16 structure assessment$[Text Word] 

17 "Quality Indicators, Health Care"[Mesh] 

18 "Process Assessment (Health Care)"[Mesh] 

19 "Quality Assurance, Health Care"[Mesh] 

20 "Clinical Audit"[Mesh] 
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21 or/1 -20 

22 develop$ [Text Word] 

23 create* [Text Word] 

24 achieve* [Text Word] 

25 formulate* [Text Word] 

26 derive* [Text Word] 

27 devise* [Text Word] 

28 construct* [Text Word] 

29 revise* [Text Word] 

30 update* [Text Word] 

31 or/22-30 

32 2010/4/1:2020/3/31[pdat] 

33 21 and 31 and 32 

 

2) Search strategy for quality indicator 

term number search term 

1 guideline$ [Text Word] 

2 practice guideline$ [Text Word] 

3 clinical practice guideline$ [Text Word] 

4 recommendation$ [Text Word] 

5 guidance$ [Text Word] 

6 Practice Guideline [Publication Type] 

7 Practice Guidelines as Topic[Mesh] 

8 Guideline [Publication Type] 
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9 Guidelines as Topic [Mesh] 

10 Consensus [Mesh] 

11 Evidence-Based Practice [Mesh] 

12 evidence-based Practice$ [Text Word] 

13 evidence-based guideline$ [Text Word] 

14 or/1-13 

15 2010/4/1:2020/3/31[pdat] 

16 14 and 15 

 

 

3) Search strategy for QI's conditions 

condition search term 

Patient Safety, therapeutic 

drug monitoring 
Drug Monitoring[Text Word] OR "Drug Monitoring"[Mesh]  

Patient Safety, 

postoperative infection, 

Antimicrobial Prophylaxis 

"Surgical Wound Infection"[Mesh] OR surgical wound infection [Text Word] OR surgical site infection [Text Word] OR "Antibiotic Prophylaxis"[Mesh] 

OR antibiotic prophylaxis [Text Word] OR Antimicrobial Prophylaxis [Text Word]) OR "Antimicrobial Stewardship"[Mesh] OR Antimicrobial 

Stewardship [Text Word] OR postoperative infect* [Text Word] 

Kawasaki Disease kawasaki disease[Text Word] 

Urinary Tract Infection urinary tract infection[Text Word] OR "Urinary Tract Infections"[Mesh] 

Paediatric Bronchial 

Asthma "Asthma"[Mesh] OR asthma [Text Word] 

Neonates  

(respiratory Care) 

(A. and B.) OR C 

A.: Infant, Newborn[Mesh] OR neonat*[Text Word] OR baby[Text Word] OR babies[Text Word] OR preterm infant*[Text Word] OR preterm 

baby[Text Word] OR preterm babies[Text Word] OR preterm birth*[Text Word] OR premature infant*[Text Word] OR premature baby[Text Word] 
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OR premature babies[Text Word] OR premature birth*[Text Word] OR premature newborn*[Text Word] OR preterm newborn*[Text Word] OR 

NICU [Text Word] OR Intensive Care Units, Neonatal[Mesh] OR "Infant, Low Birth Weight"[Mesh] OR "Infant, Small for Gestational Age"[Mesh] 

OR "Infant, Very Low Birth Weight"[Mesh] OR "Infant, Extremely Low Birth Weight"[Mesh] 

B.: Ventilation[Mesh] OR Respiration[Mesh] OR Respiration, Artificial[Mesh] OR Airway Management[Mesh] OR respiratory care*[Text Word] OR 

respiratory support*[Text Word] OR ventilation*[Text Word] OR high flow therap*[Text Word] OR Respiratory management*[Text Word] OR 

Respiratory[Text Word] OR "Bronchopulmonary Dysplasia"[Mesh] OR high flow nasal cannula*[Text Word] OR Respiratory Distress Syndrome 

[Text Word] 

C.: Respiratory Distress Syndrome In Premature Infants [Supplementary Concept] OR Respiratory Distress Syndrome, Newborn[Mesh] 

Acute Abdomen, 

Appendicitis 
"Appendicitis"[Mesh] OR "Appendectomy"[Mesh] OR appendicitis[Text Word] OR appendectomy[Text Word]  

Acute Abdomen, 

Intussusception 
intussusception[Text Word] OR "Intussusception"[Mesh] 

Rare Diseases, Acute 

Lymphoblastic Leukemia 
Acute Lymphoblastic Leukemia[Text Word] OR "Leukemia, Lymphoid"[Mesh] 

Rare Diseases, Congenital 

Diaphragmatic Hernia 
congenital diaphragmatic hernia[Text Word] 

Preterm Birth 

preterm birth[Text Word] OR preterm labour[Text Word] OR preterm labor[Text Word] OR preterm delivery[Text Word] OR premature birth[Text 

Word] OR premature labour[Text Word] OR premature labor[Text Word] OR premature delivery OR "Infant, Extremely Premature"[Mesh] OR 

"Obstetric Labor, Premature"[Mesh] OR "Infant, Premature"[Mesh] OR "Premature Birth"[Mesh] 

Caesarean Section c-section[Text Word] OR caesarean[Text Word] OR cesarean[Text Word] OR "Cesarean Section"[Mesh]  
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eTable 2. List of 79 indicators, with descriptions of characteristics and performance 

 

Category Condition QI-ID Indicator Description 

Indicator 

type 

Perfor-

mance 

(%) 

Patients 

(N)* 

definition year 

Numerator Denominator  

Patient 

Safety 

Patient 

Safety 
PS01 

Appropriate use of antimicrobials for hernia 

repair surgery (clean non-prosthetic 

uncomplicated cases) 

Process 49.2% 179 

Number of children aged ≤18 who underwent hernia 

repair surgery (clean non-prosthetic uncomplicated 

cases) without antibiotic prophylaxis 

Number of children aged ≤18 who 

underwent hernia repair surgery (clean non-

prosthetic uncomplicated cases) 

2018 

Patient 

Safety 

Patient 

Safety 
PS02 

Appropriate use of antimicrobials for 

caesarean section 
Process 89.1% 642 

Number of patients who underwent cesarean surgery 

with recommended antibiotic prophylaxis 

Number of patients who underwent cesarean 

surgery 
2018 

Patient 

Safety 

Patient 

Safety 
PS03 

Appropriate use of antimicrobials for 

caesarean section (Cefazolin sodium 

hydrate) 

Process 91.4% 642 
Number of patients who underwent cesarean surgery 

with first-line (CEZ) antibiotic prophylaxis 

Number of patients who underwent cesarean 

surgery 
2018 

Patient 

Safety 

Patient 

Safety 
PS04 

Appropriate use of antimicrobials for bone 

fracture repair surgery (excluding open 

fractrure cases) 

Process 90.5% 42 

Number of children aged ≤18 who underwent open 

reduction internal fixation with recommended 

antibiotic prophylaxis 

Number of children aged ≤18 who 

underwent open reduction internal fixation 
2018 

Patient 

Safety 

Patient 

Safety 
PS05 

Appropriate use of antimicrobials for 

tracheostomy and myringoplasty 
Process 23.8% 21 

Number of children aged ≤18 who underwent 

tracheotomy or tympanoplasty with recommended 

antibiotic prophylaxis 

Number of children aged ≤18 who 

underwent tracheotomy or tympanoplasty 
2018 

Patient 

Safety 

Patient 

Safety 
PS06 

Appropriate use of antimicrobials for 

tonsillectomy and adenoidectomy  
Process 0.0% 143 

Number of children aged ≤18 who underwent 

adenoidectomy or tonsillectomy with recommended 

antibiotic prophylaxis 

Number of children aged ≤18 who 

underwent adenoidectomy or tonsillectomy 
2018 
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Patient 

Safety 

Patient 

Safety 
PS07 

Appropriate use of antimicrobials for 

appendectomy (without periappendiceal 

abscess) 

Process 16.2% 37 

Number of children aged ≤18 who underwent 

appendectomy (including laparoscopic 

appendectomy) with recommended antibiotic 

prophylaxis 

Number of children aged ≤18 who 

underwent appendectomy (including 

laparoscopic appendectomy) 

2018 

Patient 

Safety 

Patient 

Safety 
PS08 

Therapeutic drug monitoring of 

vancomycin  
Process 36.3% 91 

Number of children aged ≤18 who received 

vancomycin therapy for 4 days in a row or more and 

therapeutic drug monitoring 

Number of children aged ≤18 who received 

vancomycin therapy for 4 days in a row or 

more 

2018 

Patient 

Safety 

Patient 

Safety 
PS09 Therapeutic drug monitoring of teicoplanin Process 38.7% 62 

Number of children aged ≤18 who received 

vancomycin therapy for 4 days in a row or more and 

therapeutic drug monitoring 

Number of children aged ≤18 who received 

vancomycin therapy 
2018 

Patient 

Safety 

Patient 

Safety 
PS10 

Therapeutic drug monitoring of amikacin, 

gentamicin, tobramycin, and/or arbekacin 
Process 5.8% 746 

Number of children aged ≤18 who received 

amikacin, gentamicin, tobramycin, and/or arbekacin 

therapy for 4 days in a row or more and therapeutic 

drug monitoring 

Number of children aged ≤18 who received 

amikacin, gentamicin, tobramycin, and/or 

arbekacin therapy 

2018 

Patient 

Safety 

Patient 

Safety 
PS11 

Therapeutic drug monitoring of 

voriconazole injection 
Process 58.8% 17 

Number of children aged ≤18 who received 

voriconazole injection for 4 days in a row or more 

and therapeutic drug monitoring 

Number of children aged ≤18 who received 

voriconazole injection 
2018 

Patient 

Safety 

Patient 

Safety 
PS12 

Pulse oximeter monitoring in the paediatric 

sedation during magnetic resonance 

imaging examination 

Process N.C. 940 

Number of children aged ≤18 who received 

(temporary) sedation during magnetic resonance 

imaging examination with pulse oximeter 

monitoring 

Number of children aged ≤18 who received 

(temporary) sedation during magnetic 

resonance imaging examination 

2018 

Patient 

Safety 

Patient 

Safety 
PS13 

Capnometer monitoring in the paediatric 

sedation during magnetic resonance 

imaging examination 

Process 1.9% 940 

Number of children aged ≤18 who received 

(temporary) sedation during magnetic resonance 

imaging examination with capnometer monitoring 

Number of children aged ≤18 who received 

(temporary) sedation during magnetic 

resonance imaging examination 

2018 
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Patient 

Safety 

Patient 

Safety 
PS14 

Magnetic resonance imaging examination 

for children aged 7 to 9 without sedative 

drugs 

Process 75.3% 97 

Number of children aged 7 to 9 who received 

magnetic resonance imaging examination without 

sedative drugs 

Number of children aged 7 to 9 who received 

magnetic resonance imaging examination 
2018 

Patient 

Safety 

Patient 

Safety 
PS15 

Culture test in broad spectrum antibacterial 

agents  
Process 64.4% 562 

Number of children aged ≤18 who administrated 

broad spectrum antibacterial agents with culture test 

Number of children aged ≤18 who 

administrated broad spectrum antibacterial 

agents  

2018 

Patient 

Safety 

Patient 

Safety 
PS16 

Drug administration guidance for selective 

high-risk medications 
Process 18.3% 6,097 

Number of children aged ≤18 who administrated 

selective high-risk medications with drug 

administration guidance 

Number of children aged ≤18 who 

administrated selective high-risk medications 
2018 

Patient 

Safety 

Patient 

Safety 
PS17 

Pneumothorax or hemothorax due to the 

insertion of catheter for central intravenous 

injection 

Outcome 0.0% 220 

Number of children aged ≤18 who inserted catheter 

for central intravenous injection and had 

pneumothorax or hemothorax 

Number of children aged ≤18 who inserted 

catheter for central intravenous injection 
2018 

Patient 

Safety 

Patient 

Safety 
PS18 

Non-prescription of broad spectrum 

antibacterial agents for community-

acquired pneumonia 

Process 98.2% 170 

Number of children aged 1 to 18 who diagnosed 

community-acquired pneumonia without using non-

prescription of broad spectrum antibacterial agents 

Number of children aged 1 to 18 who 

diagnosed community-acquired pneumonia 
2018 

Patient 

Safety 

Patient 

Safety 
PS19 

Unplanned readmission rate within 3 days 

after discharge 
Outcome 0.4% 11,086 

Number of children aged ≤18 who readmitted within 

3 days after discharge 
Number of children aged ≤18 2018 

General 

Paediatrics 

Kawasaki 

Disease 
KD01 

Initial treatment with IVIG (Intravenous 

immunoglobulin) 
Process 98.6% 146 

Number of children who diagnosed Kawasaki 

diseases with IVIG therapy within 2 days after 

hospitalization 

Number of children who diagnosed 

Kawasaki diseases with IVIG therapy 
2018 

General 

Paediatrics 

Kawasaki 

Disease 
KD02 Recommended initial treatment Process 100.0% 167 

Number of children who diagnosed Kawasaki 

diseases with 1st line therapy (length of stay 5 days 

and more) within 2 days after hospitalization 

Number of children who diagnosed 

Kawasaki diseases with IVIG or Aspirin 

therapy (length of stay 5 days and more) 

2018 
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General 

Paediatrics 

Kawasaki 

Disease 
KD03 

Examination for hepatitis B and C virus 

before Infliximab administration 
Process 100.0% 14 

Number of children who diagnosed Kawasaki 

diseases with Infliximab therapy and hepatitis B and 

C virus examination 

Number of children who diagnosed 

Kawasaki diseases with Infliximab therapy 
2018 

General 

Paediatrics 

Kawasaki 

Disease 
KD04 Early echocardiographic examination Process 53.4% 178 

Number of children who diagnosed Kawasaki 

diseases (length of stay 5 days and more) with 

echocardiographic examination (within 2 days after 

hospitalization) 

Number of children who diagnosed 

Kawasaki diseases (length of stay 5 days and 

more) 

2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI01 
Urinary culture and urine Gram staining 

before administration of antibacterial drugs 
Process 96.5% 173 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection with antibacterial drug 

therapy and Urinary culture and urine Gram staining 

before antibacterial drug therapy 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection with antibacterial 

drug therapy 

2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI02 

Antibacterial susceptibility test in 

conjunction with examination for extended 

spectrum β-lactamase 

Process 100.0% 113 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection with antibacterial 

susceptibility test in conjunction with examination 

for extended spectrum β-lactamase 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection with antibacterial 

susceptibility test 

2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI03 antibacterial drugs for 7-14 days Process 87.2% 125 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection (length of stay 8 days and 

more) with antibacterial drugs for 7-14 days 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection (length of stay 8 days 

and more) 

2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI04 
antibacterial drugs for minimum of 2 weeks 

and more for acute focal bacterial nephritis 
Process 100.0% - 

Number of children aged ≤16 who diagnosed acute 

focal bacterial nephritis and received antibacterial 

drug therapy for minimum of 2 weeks and more 

Number of children aged ≤16 who diagnosed 

acute focal bacterial nephritis (CT scan) 
2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI05 
Treatment with first, second, or third-

generation cephalosporin 
Process 85.2% 155 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection and received antibacterial 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection 
2018 
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drug therapy with first, second, or third-generation 

cephalosporin 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI06 
switch to oral antibacterial medications 

from intravenous antibacterial drugs 
Process 72.1% 154 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection and switched to oral 

antibacterial medications from intravenous 

antibacterial drugs 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection 
2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI07 
ultrasonic examination for kidney and 

bladder 
Process 75.5% 151 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection (the first hospitalization 

within the fiscal year) who underwent ultrasonic 

examination for kidney and bladder 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection (the first 

hospitalization within the fiscal year) 

2018 

General 

Paediatrics 

Urinary 

Tract 

Infection 

UTI08 
ultrasonic examination before voiding 

cystourethrography 
Process 81.5% 27 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection (the first hospitalization 

within the fiscal year) who underwent examination 

earlier than VCUG 

Number of children aged ≤16 who diagnosed 

Urinary Tract Infection (the first 

hospitalization within the fiscal year) who 

underwent VCUG 

2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA01 
Prescribing an inhaled short-acting β2 

agonist as short-term reliever therapy  
Process 98.9% 373 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma and prescribed an 

inhaled short-acting β2 agonist as short-term reliever 

therapy  

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma 
2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA02 
Avoiding Theophylline and/or 

Aminophylline oral medication 
Process 100.0% 373 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma and avoided 

Theophylline and/or Aminophylline oral medication 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma 
2018 
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General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA03 

PaCO2/PaO2 examination and chest X-ray 

for isoproterenol persistent inhalation 

and/or using mechanical ventilation 

Process 97.9% 47 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma with isoproterenol 

persistent inhalation and/or using mechanical 

ventilation, and PaCO2/PaO2 examination and chest 

X-ray 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma with 

isoproterenol persistent inhalation and/or 

using mechanical ventilation 

2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA04 
Avoiding Theophylline and/or 

Aminophylline therapy aged less than 2 
Process 100.0% 132 

Number of children aged ≤2 who diagnosed 

Paediatric Bronchial Asthma and avoided 

Theophylline and/or Aminophylline therapy 

Number of children aged ≤2 who diagnosed 

Paediatric Bronchial Asthma 
2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA05 
Avoiding Hydrocortisone administration 

more than 4 days 
Process 100.0% 367 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma and avoided 

Hydrocortisone administration more than 4 days 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma 
2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA06 
Avoiding aystemic corticosteroid 

administration 7 days or more 
Process 64.3% 207 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma with aystemic 

corticosteroid administration and avoiding this 

administration 7 days in a low or more 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma with aystemic 

corticosteroid administration 

2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA07 
Avoiding a subcutaneous injection of 

Adrenaline 
Process 95.2% 373 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma and avoiding a 

subcutaneous injection of Adrenaline 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma 
2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA08 Avoiding central antitussive drugs Process 100.0% 373 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma and avoiding central 

antitussive drugs 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma 
2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA09 Side effect monitoring for aged 1 to 5 Process 100.0% 261 

Number of children aged 1 to 5 who diagnosed 

Paediatric Bronchial Asthma and received Side 

effect monitoring (O2 monitoring) 

Number of children aged 1 to 5 who 

diagnosed Paediatric Bronchial Asthma 
2018 
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General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA10 
ECG test and SpO2 monitoring for 

isoproterenol persistent inhalation 
Process 100.0% 29 

Number of children aged 1 to 5 who diagnosed 

Paediatric Bronchial Asthma with isoproterenol 

persistent inhalation and ECG test and SpO2 

monitoring 

Number of children aged 1 to 5 who 

diagnosed Paediatric Bronchial Asthma with 

isoproterenol persistent inhalation 

2018 

General 

Paediatrics 

Paediatric 

Bronchial 

Asthma 

PBA11 
unplanned readmission rate within 7 days 

after discharge 
Outcome 2.1% 292 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma who readmitted within 

7 days after discharge 

Number of children aged ≤16 who diagnosed 

Paediatric Bronchial Asthma 
2018 

Advanced 

Obstetrics 

Preterm 

Birth 
PB01 

Corticosteroids administration for 

threatened preterm labour 
Process 60.0% 5 

Number of mothers with threatened preterm labour 

and give birth 24-33 gestational week (without 

ruptured membranes), and offered prenatal 

corticosteroids 

Number of mothers with threatened preterm 

labour and give birth 24-33 gestational week 

(without ruptured membranes) 

2018 

Advanced 

Obstetrics 

Preterm 

Birth 
PB02 

Corticosteroids administration for preterm 

labour with premature rupture of membrane 
Process 58.3% 12 

Number of mothers with threatened preterm labour, 

ruptured membranes, and give birth 24-33 

gestational week, and offered prenatal 

corticosteroids 

Number of mothers with threatened preterm 

labour, ruptured membranes, and give birth 

24-33 gestational week 

2018 

Advanced 

Obstetrics 

Preterm 

Birth 
PB03 

Antibacterial drugs for premature rupture of 

membrane 
Process 88.9% 18 

Number of mothers with preterm prelabour rupture 

of membranes and offered antibacterial drugs 

Number of mothers with preterm prelabour 

rupture of membranes 
2018 

Advanced 

Obstetrics 

Preterm 

Birth 
PB04 Avoiding tocolytic maintenance therapy Process 47.7% 44 

Number of mothers with preterm labour or 

threatened preterm labour who offered tocolytic 

treatment not more than 24 hours. 

Number of mothers with preterm labour or 

threatened preterm labour who offered 

tocolytic treatment 

2018 

Advanced 

Obstetrics 

Preterm 

Birth 
PB05 Avoiding combining different tocolytics Process 94.9% 79 

Number of mothers with pregnancy or give birth and 

avoided combining different tocolytics 

Number of mothers with pregnancy or give 

birth 
2018 
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Advanced 

Obstetrics 

Preterm 

Birth 
PB06 Avoiding tocolysis in patients with PPROM Process 66.7% 18 

Number of mothers with preterm prelabour rupture 

of membranes (gestational week at admission < 35) 

who avoided tocolysis treatment 

Number of mothers with preterm prelabour 

rupture of membranes (gestational week at 

admission < 35) 

2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS01 

Caesarean Section for preterm birth and 

unstable lie 
Process 100.0% - 

Number of mothers with preterm labour and 

unstable lie who underwent Caesarean Section 

Number of mothers with preterm labour and 

unstable lie 
2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS02 Caesarean Section for placenta previa Process 100.0% 24 

Number of mothers with placenta praevia and 

offered selective Caesarean section within 2 days 

after from hospitalization by their gestational age 

week at admission < 39 

Number of mothers with placenta praevia 

and offered selective Caesarean section 

within 2 days after from hospitalization 

2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS03 Planned Caesarean Section for vasa previa Process 100.0% - 

Number of mothers with vasa previa and offered 

selective Caesarean section within 2 days after from 

hospitalization by their 34-36 gestational age week 

at admission  

Number of mothers with vasa previa and 

offered selective Caesarean section within 2 

days after from hospitalization 

2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS04 

Planned Caesarean Section for gestation 38 

weeks and more 
Process 71.4% 210 

Number of mothers with previous cesarean delivery 

and offered selective Caesarean section within 2 

days after from hospitalization after 38+ gestational 

week 

Number of mothers with previous cesarean 

delivery and offered selective Caesarean 

section within 2 days after from 

hospitalization 

2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS05 Offering antiemetics for Caesarean Section Process 100.0% 385 

Number of mothers offered selective Caesarean 

section and antiemetics 

Number of mothers offered selective 

Caesarean section 
2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS06 

Oxytocin intravenous injection for 

Caesarean Section 
Process 100.0% 385 

Number of mothers offered selective Caesarean 

section and Oxytocin intravenous injection 

Number of mothers offered selective 

Caesarean section 
2018 

Advanced 

Obstetrics 

Caesarean 

Section 
CS07 

Performing umbilical artery pH after 

Caesarean Section 
Process 54.7% 684 

Number of mothers offered Caesarean section and 

umbilical artery pH after Caesarean Section 

Number of mothers offered Caesarean 

section 
2018 
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Advanced 

Obstetrics 

Caesarean 

Section 
CS08 

Pneumatic compression and/or 

Compression stockings after Caesarean 

Section 

Process 71.8% 684 
Number of mothers offered Caesarean section and 

pneumatic compression devices 

Number of mothers offered Caesarean 

section 
2018 

Advanced 

Paediatrics 

Neonates 

(respiratory 

Care) 

NRC01 

Continuous positive airways pressure 

(CPAP) at admission for infants at 32-36 

weeks' postmenstrual age 

Process 19.2% 26 

Number of premature neonates (born at 32-36 

gestational week) who required respiratory support 

and offered CPAP instead of mechanical ventilation 

Number of premature neonates (born at 32-

36 gestational week) who required 

respiratory support 

2018 

Advanced 

Paediatrics 

Neonates 

(respiratory 

Care) 

NRC02 

Budesonide inhalation for neonates at very 

high risk of Bronchopulmonary Dysplasia 

(BPD) 

Process N.C. 12 
Number of neonates at very high risk of BPD and 

offered Budesonide inhalation 

Number of neonates at very high risk of BPD 

(required respiratory support or Oxygen at 28 

days after birth) 

2018 

Advanced 

Paediatrics 

Neonates 

(respiratory 

Care) 

NRC03 
Caffeine citrate for preterm neonates born 

at <31 gestational weeks 
Process 40.0% 20 

Number of premature neonates (born at <31 

gestational week) and offered Caffeine citrate within 

3 days after birth 

Number of premature neonates (born at <31 

gestational week)  
2018 

Advanced 

Paediatrics 

Neonates 

(respiratory 

Care) 

NRC04 
Caffeine administration to facilitate 

weaning from mechanical ventilation 
Process 85.7% 21 

Number of neonates who used and weaned from 

mechanical ventilation at <33 adjusted gestational 

week and offered Caffeine when weaning 

Number of neonates who used and weaned 

from mechanical ventilation at <33 adjusted 

gestational week 

2018 

Advanced 

Paediatrics 

Neonates 

(respiratory 

Care) 

NRC05 

Avoiding administration of dexamethasone 

with non-steroidal anti-inflammatory drugs 

(NSAIDs). 

Process 94.4% 18 

Number of premature neonates (born at <37 

gestational week) who offered steroids without non-

steroidal anti-inflammatory drugs at the same day 

Number of premature neonates (born at <37 

gestational week) who offered steroids  
2018 

Advanced 

Paediatrics 

Rare 

Diseases 
RDA01 

Echocardiogram or cardiac scan at 

admission (for ALL) 
Process 49.2% 130 

Number of children who diagnosed with primary 

Acute Lymphoblastic Leukaemia and offered an 

echocardiogram or cardiac scan within 14 days from 

hospitalization 

Number of children who diagnosed with 

primary Acute Lymphoblastic Leukaemia 

2018-

2020 
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Advanced 

Paediatrics 

Rare 

Diseases 
RDA02 

Nudix Hydrolase 15 (NUDT15) for 

Leukerin administrated acute lymphoblastic 

leukaemia children (for ALL) 

Process 22.6% 31 

Number of children who diagnosed with primary 

Acute Lymphoblastic Leukaemia and determined 

NUDT15 genotype 

Number of children who diagnosed with 

primary Acute Lymphoblastic Leukaemia 

2018-

2020 

Advanced 

Paediatrics 

Rare 

Diseases 
RDA03 

Morphological bone marrow examination 

and diagnosis by haematologist (for ALL) 
Process N.C. 152 

Number of children who diagnosed with Acute 

Lymphoblastic Leukaemia and offered Myelogram 

reviewed by haematologist 

Number of children who diagnosed with 

Acute Lymphoblastic Leukaemia and offered 

Myelogram 

2018-

2020 

Advanced 

Paediatrics 

Rare 

Diseases 
RDC01 

Avoiding routinely surfactant 

administration at admission (for CDH) 
Process 100.0% 12 

Number of neonates with Congenital Diaphragmatic 

Hernia (excluding who with premature birth) and not 

offered surfactant at birth 

Number of neonates with Congenital 

Diaphragmatic Hernia (excluding who with 

premature birth) 

2018-

2020 

Advanced 

Paediatrics 

Rare 

Diseases 
RDC02 

Multiple standardized follow-up 

echocardiograms (for CDH) 
Process 88.9% 18 

Number of neonates with Congenital Diaphragmatic 

Hernia who underwent repair surgery (with length of 

stay 14 days or more after surgery) and performed 

echocardiogram at birth and (1) 14 days or more 

after surgery or (2) 2-3 weeks after birth) 

Number of neonates with Congenital 

Diaphragmatic Hernia who underwent repair 

surgery (with length of stay 14 days or more 

after surgery) 

2018-

2020 

Advanced 

Paediatrics 

Rare 

Diseases 
RDC03 

Avoiding Neuromuscular blocking agents 

at admission (for CDH) 
Process 12.5% 24 

Number of neonates with Congenital Diaphragmatic 

Hernia and avoiding Neuromuscular blocking agents 

at admission 

Number of neonates with Congenital 

Diaphragmatic Hernia 

2018-

2020 

Advanced 

Paediatrics 

Rare 

Diseases 
RDC04 

Avoiding routine chest tube placement 

postoperatively (for CDH) 
Process 70.0% 20 

Number of neonates with Congenital Diaphragmatic 

Hernia who underwent repair surgery and Avoiding 

routine chest tube placement postoperatively 

Number of neonates with Congenital 

Diaphragmatic Hernia who underwent repair 

surgery 

2018-

2020 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAI01 

X-ray examination at admission (for 

Intussusception) 
Process 100.0% 18 

Number of children aged <3 with Intussusception 

and performed X-ray examination at admission 

Number of children aged <3 with 

Intussusception 
2018 
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Advanced 

Paediatrics 

Acute 

Abdomen 
AAI02 

Ultrasound examination before 

Intussusception treatment (for 

Intussusception) 

Process 100.0% 16 

Number of children aged <3 with Intussusception 

who underwent repair surgery and performed 

Ultrasound examination before repair surgery 

Number of children aged <3 with 

Intussusception who received repair surgery 

or enema 

2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAI03 

Avoiding computerized tomography (CT) 

scan at admission (for Intussusception) 
Process 94.4% 18 

Number of children aged <3 with Intussusception 

Avoiding CT scan 

Number of children aged <3 with 

Intussusception 
2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAI04 

Extracellular liquid extracellular water (for 

Intussusception) 
Process 100.0% 15 

Number of children aged <3 with Intussusception 

and offered extracellular liquid extracellular water 

Number of children aged <3 with 

Intussusception who received repair surgery  
2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAI05 

Avoiding barium enema (for 

Intussusception) 
Process 100.0% 13 

Number of children aged <3 with Intussusception 

who underwent therapeutic enema excluding barium 

enema 

Number of children aged <3 with 

Intussusception who underwent therapeutic 

enema 

2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAI06 

Avoiding antimicrobials administration 

after air/barium enema (for 

Intussusception) 

Process 100.0% 13 

Number of children aged <3 with Intussusception 

who underwent Air/water enema and avoiding 

antimicrobials administration 

Number of children aged <3 with 

Intussusception who underwent Air/water 

enema 

2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAA01 

Ultrasound examination at admission (for 

Appendicitis) 
Process 100.0% 65 

Number of children aged <15 with acute 

Appendicitis and received ultrasound   

Number of children aged <15 with acute 

Appendicitis and received ultrasound or 

abdominal CT 

2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAA02 

Laparoscopic appendectomy (for 

Appendicitis) 
Process 100.0% 25 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who underwent 

laparoscopic appendectomy 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who 

underwent appendectomy 

2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAA03 

Avoiding antimicrobials administration 

after appendectomy (for Appendicitis) 
Process 48.0% 25 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who underwent 

appendectomy and avoiding antimicrobials 

administration after appendectomy 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who 

underwent appendectomy 

2018 
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Advanced 

Paediatrics 

Acute 

Abdomen 
AAA04 

Histopathology for appendectomy (for 

Appendicitis) 
Process 100.0% 26 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who underwent 

appendectomy and histopathology 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who 

underwent appendectomy 

2018 

Advanced 

Paediatrics 

Acute 

Abdomen 
AAA05 

Avoiding use of abdominal drainage after 

appendectomy, except for complicated 

cases (for Appendicitis) 

Process 100.0% 26 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who underwent 

appendectomy and avoiding use of abdominal 

drainage after appendectomy 

Number of children aged <15 with acute 

Appendicitis (without peritonitis) who 

underwent appendectomy 

2018 

 N.C.: Not calculated. 
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