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Abstract

Introduction: Survival of children and adolescents diagnosed with cancer im-
proved over the last decades due to better diagnostics, treatment, and support-
ive care. Quality criteria that measure, compare, and make the quality of care of
individual pediatric oncology centers more transparent are heterogeneous and
inconsistent.

Aim: With this systematic review, we aimed to summarize existing quality crite-
ria for pediatric oncology centers in countries with highly developed health-care
systems.

Methods: We searched three databases for publications, and websites for guide-
lines about quality criteria for pediatric oncology centers in February 2022. We
considered all types of publications except expert opinions. We excluded pub-
lications not focusing on highly developed health-care systems, addressing the
certification of professionals, or focusing on subspecialties (e.g., pediatric neuro-
oncology). We discarded quality criteria if they were too specific (e.g., for a spe-
cific treatment center), too broad (e.g., national 5-year overall survival), or if the
aspect was covered by standardized clinical procedures or at the national level.
We grouped the identified criteria thematically.

Results: We identified 18 publications and guideline documents with 530 cri-
teria, of which 201 fulfilled the inclusion criteria. The combination of similar
criteria resulted in 90 overarching criteria, which we assigned to the following
categories: facilities and networks, multidisciplinary team and other experts, sup-
portive care, treatment, long-term care, and volume and numbers.

Conclusion: Our results provide a comprehensive overview of existing quality
criteria for pediatric oncology in countries with highly developed health-care sys-
tems. These criteria can serve as a basis to develop national quality criteria in
pediatric oncology.
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1 | INTRODUCTION

The survival of children and adolescents diagnosed with
cancer increased markedly in countries with highly de-
veloped health-care systems.'™ The 5-year survival rates
over all diagnostic categories reached >85%, for example,
in the United States,* in Germany,5 and in Switzerland.?
These survival rates reflect achievements and improve-
ments in diagnostics, treatment, and supportive care but
do not provide direct information about the quality of care
delivered (e.g., rate of central venous line infections) by
single treatment centers. This is, however, an important
factor for the treatment centers themselves but also for the
health-care systems, insurances, and most importantly,
for the patients. Objectifiable and well-measurable quality
criteria are necessary for this purpose.

Such quality criteria make treatment centers compara-
ble (within and between countries), enable repeated as-
sessments of individual centers over time, and assessable
(e.g., monitoring based on the defined quality criteria) for
the quality of care they provide. The extent of fulfillment
of quality criteria by treatment centers can be an orienta-
tion for health-care professionals, health sector personnel
less familiar with pediatric oncology (e.g., insurances), and
laypersons (e.g., parents, patients, survivors). In addition,
politicians and policymakers may rely on such informa-
tion when establishing new laws, national care standards,
or public health programs related to pediatric oncology.

Quality criteria are defined as aspects or components
of processes, outcomes, or care structures that affect the
quality of care.® Quality criteria should be measurable,
and their definition should be as clear that one can deter-
mine whether they are present or absent.”® Using quality
criteria increases transparency, reflects the current stan-
dard of care nationally and internationally, and favors fur-
ther improvements in the quality of care delivered.

Quality criteria for pediatric oncology centers should
consider the specific aspects of pediatric cancer and pe-
diatric patients. Besides diagnoses and treatment ap-
proaches, also the social aspects differ immensely between
children and adults with cancer. Families and parents
have a more active role when a child is diagnosed with
cancer. In addition, the child's normal development and
education are important aspects to be considered during
and after treatment.

Different approaches already exist to measure quality in
pediatric oncology. The German Cancer Society (Deutsche
Krebsgesellschaft, DKG) offers a tool to certify German-
speaking pediatric oncology centers.”'° The European
Society for Paediatric Oncology (SIOPE) provides a guide-
line document for European pediatric oncology centers
on standards of care for children with cancer."" Additional
guidelines exist for the United States and the United

Kingdom.'*'* In addition, different research groups de-
veloped and suggested specific quality criteria.

In this systematic review, we summarize the current ev-
idence on quality criteria for pediatric oncology centers in
countries with highly developed health-care systems. We
considered countries with highly developed health-care
systems to be those with good overall scores for life expec-
tancy, avoidable mortality, population coverage, financial
protection, service coverage, effective primary, preventive,
and secondary care, health spending, and the number of
physicians, nurses, and hospital beds as indicated by the
core indicators of the “Health at Glance 2021” report.'

2 | METHODS

2.1 | Search strategy

On February 21 and 22, 2022, we systematically searched
the databases PsycINFO, PubMed, and CINAHL for all
types of publications published since 2000, and writ-
ten in English or German. The search strategy included
three concepts: quality and certification criteria, children
and adolescents, and oncology (Appendix 1). We created
a PubMed alert to identify newly published publications
until mid of May 2022, tracked references of included
publications, and checked related websites (Appendix 2).
We followed the PRISMA 2020 guideline for reporting sys-
tematic reviews'® and preregistered this systematic review
on PROSPERO (https://www.crd.york.ac.uk/prospero/
display_record.php?ID=CRD42022308185).

2.2 | Selection of eligible
publications and quality criteria

After merging the database search results, we identi-
fied and eliminated duplicate records manually (soft-
ware Endnote; webtool Rayyan [https://rayyan.ai/,
RRID:SCR_017584]).)” Two researchers (SSch and MO)
independently screened titles and abstracts, full texts, and
quality criteria. In case of disagreement, we consulted a
third researcher (KS). We used Rayyan (https://rayyan.
ai/, RRID:SCR_017584)17 for the title and abstract screen-
ing. We included all types of publications that mentioned
quality criteria in pediatric oncology except for expert
opinions. At this stage, we excluded publications focus-
ing on adults, on the certification of professionals (e.g.,
nurses), or publications not targeting highly developed
health-care systems. At the full-text stage, we excluded
publications with <75% of patients aged <18years, <75%
of patients diagnosed with cancer, publications that did
not clearly define, mention or apply quality criteria,
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publications addressing laboratory procedures or subspe-
cialties of pediatric oncology (e.g., radiotherapy), and pub-
lications that referred to criteria not measuring the quality
of treatment centers (e.g., national 5-year survival).

Prior to data extraction, we screened the quality criteria
listed in eligible publications. In accordance with exclu-
sion criteria for publications, we did not consider qual-
ity criteria explicitly referring to adolescents and young
adults (per definition >75% aged >18years). We discarded
quality criteria if they were too specific (e.g., for a specific
treatment center or diagnosis), too broad (e.g., not clear
how to measure the fulfillment of criteria objectively), or
if they did not refer to the quality of a single center (e.g.,
national 5-year survival). We excluded criteria if they were
covered by good clinical practice, clinical trial participa-
tion or treatment protocols (e.g., demonstration of adher-
ence to the European Union Directive on Good Clinical
Practice). We further excluded criteria if the addressed
aspects were regulated nationally or if the criteria were
specific for the certification of professionals or subspecial-
ties (e.g., rehabilitation, palliative care, and bereavement).
However, we considered the existence of subspecialties or
access to them as criteria.

2.3 | Data extraction and
critical appraisal

We extracted quality criteria and publication charac-
teristics using standardized data extraction forms. One
researcher (SSch) performed the data extractions and
quality assessments of included publications, and a sec-
ond researcher (MO) verified them. If criteria were re-
ported for a specific context, we generalized them (e.g.,
“Included cases in treatment optimization studies of the
German Society for Pediatric Oncology and Hematology
(GPOH)™ to “Number/Proportion of clinical trial par-
ticipation”). We summarized the quality criteria themati-
cally. Since we did not aim to summarize how the criteria
can be measured, we did not extract this information.

We used the critical appraisal tools from the Joanna
Briggs Institute (JBI)'® to assess the selected publications’
quality and risk of bias. We applied the critical appraisal
checklists for cross-sectional, cohort, and qualitative stud-
ies, and for systematic reviews. Each checklist consists
of eight to eleven criteria depending on the type of pub-
lication. If a publication used different methodological
approaches (e.g., systematic review and qualitative part),
we applied all respective checklists. As the JBI does not
provide a rating scale for publication quality, we defined
three quality categories. Criteria judged as “not applica-
ble” were not considered in the quality assessment. We de-
fined “Quality 1” if publications met all criteria, “Quality
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2” if publications did not meet one or two criteria of the
respective checklist, and “Quality 3” if publications did
not meet three or more criteria (Table 1, Data S1).

3 | RESULTS

We identified 6179 publications from the three databases,
out of which 1190 duplicates were identified and removed.
The title and abstract screening resulted in 61 publica-
tions, of which 12 remained after the full-text screening.
The gray literature search considered 486 additional pub-
lications, guideline documents, and websites, six of which
we included in the review, resulting in a total of 18 publi-
cations/guideline documents (Figure 1, Table 1).

The most frequent reasons for exclusions at the full-text
stage were: (1) publications did not mention, apply or de-
fine quality criteria, (2) <75% of the target group was aged
<18years, and (3) publications addressed subspecialties
only (Figure 1). Two publications were assigned to “Quality
17, three to “Quality 2”, and four to “Quality 3”. One publi-
cation used different methodological approaches (qualita-
tive and cohort study), where one tool indicated “Quality
2” and one “Quality 3”. We did not assess the quality of the
six guideline documents and two publications'*? as their
design did not fit any of the available checklists from the
JBI critical appraisal tools (Table 1). The main reason for a
reduced quality of systematic reviews was that it was un-
clear whether critical appraisal of included publications
was conducted independently by two or more reviewers.
The main reason for cohort studies was the uncertainty
whether exposure was measured validly and reliably, and
uncertainty whether there was congruity between the re-
search methodology and the methods used to collect data
for qualitative publications (Data S1).

The included publications comprised 530 quality cri-
teria, of which we excluded 329 (62%). The main reasons
were: (1) criteria were too broad (e.g., not clear how to
measure the fulfillment of criteria objectively; 34%), (2)
criteria were too specific (e.g., for a specific treatment
center; 23%), or (3) that criteria did not measure the
quality of care in general or for individual centers (18%)
(Appendix 3).

Finally, 201 quality criteria fulfilled the inclusion
criteria (Data S2). The detail accuracy differed between
criteria from the different publications. The thematical
grouping carried out for this reason resulted in a final
set of 90 overarching criteria belonging to the follow-
ing six categories: facilities and networks (n=18), mul-
tidisciplinary team (MDT) and other experts (n=235),
supportive care (n=20), treatment (n=12), long-term
care (n=4), and volume and numbers (n=1) (Table 2).
Publications suggested relevant threshold values for
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[ Publications identified via databases [ Publications and guideline documents identified via other methodst ]
)

5 Publications identified from:

= Databases (n=6044) Dupli " " Publications and guideline

S PubMed (n=2924) EF; ‘fg(')e records remove documents identified from:

g “CINAHL (n=2962) N (E“ ] t) et “Websites (n=5) ,| Publications that did not meet the

3 *Psyclnfo (n=158) -Rg ngne(gn;gn)) *Reference tracking (n=486) inclusion criteria (n=480)

= PubMed alert (n=135) Yy

Total (n = 6179)

— l

[

Publications screened for
Title and abstract (n=4989)

Title and abstract screening
(n=4928)

A 4

}

A

Publications sought for retrieval

»| Publications not retrieved (n=1)

Publications and guideline
documents sought for retrieval >
(n=8) (only guideline documents)

)

Guideline documents not
retrieved (n=1)

Guideline documents | No quality criteria mentioned,

applied, or defined (n=1)

A 4

2 (n=61)
.
]
(%)
Publications excluded:
Less than 75% of the target
population children® (n=11)
Less than 75% cancer diagnosis for eligibility (n=7)
Publications assessed for (n=7)
eligibility » No quality criteria mentioned,
(n=60) applied, or defined (n=19)
L Sub-specialty of pediatric
oncology (n=10)
l Not specific for a single center
(n=1)
) Publications included in review
= (n=12)
5 Guideline documents included in
E review (n=6)
= Total included publications <
— and guideline documents
(n=18)

FIGURE 1 PRISMA 2020 flow diagram of included publications and guidelines.'® "Reference tracking of included publications and

searching related websites. ‘Children defined as <18 years of age.

some quality criteria. For the criterion “time to anti-
biotic (TTA) administration” in patients with febrile
neutropenia (“Supportive Care” category), publications
mentioned benchmarks of 30'*?! or 60 min.?*"** For the
criterion “number of cases per year and provider/clinic”,
publications suggested >5 cases/year/provider as a high
volume® or 30 new cases/year/unit as a minimum.*
Stated thresholds for other criteria are listed in the table
of included quality criteria in their original detailed ver-
sion (Data S2).

4 | DISCUSSION

We could identify 90 quality criteria belonging to six the-
matical categories. Even though the identified criteria
were heterogeneous, for example, related to the scope
(some criteria for specific centers or disciplines only), they
can serve as a basis for developing uniform and harmo-
nized quality criteria for pediatric oncology centers in dif-
ferent countries.

Bradley et al. identified a set of quality criteria specific
to Canadian pediatric oncology.”*** Many of their criteria
refer to the Pediatric Oncology Group of Ontario (POGO)

and to their satellite system institutions. POGO is a non-
profit organization (and the official advisor to the Ontario
Ministry of Health on childhood cancer care and treatment)
and works to ensure that everyone with pediatric cancer
has access to the best care and support.”® Even though the
quality criteria of this publication focus on the POGO sys-
tem, we included its results in a generalized form.

Though heterogeneous, the criteria of the different
publications in all six categories have also resembled and
complemented each other. For the criteria on facilities and
networks, eligible publications provided different levels of
detail of single facilities but finally did not differ much re-
garding the main components. Even though we focused on
general quality criteria, some might not be relevant for pedi-
atric oncology centers in certain countries. For example, the
criterion on reporting to the “childhood cancer registry” is
only applicable for centers where cancer registration is not
common practice. In countries where pediatric cancer reg-
istries cover the national population (e.g., Hungary, Greece,
Germany, France, Belarus, Czech Republic, and the United
Kingdom®”) or registration is mandatory (e.g., Switzerland®),
the fulfillment of this criterion might be less meaningful.

Most criteria related to MDT addressed disciplines
and specialists with expertise in the pediatric field that
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TABLE 2 List of summarized quality criteria for pediatric oncology centers by thematical categories.

Facilities and networks

Access to the following important facilities

Pharmacy'>?*4®

Adult hematology and oncology*®

Orthopedics*®
Stem cell transplant unit*?
Pediatric surgery?*®

Pediatric anesthetics®

Microbiology Institute*®

Laboratories'"'*?%*; hematology, hematopathology,

clinical chemistry, transfusion

Pediatric intensive care unit?>*

Pediatric nephrology'**%*®

Pediatric neurosurgery>*>*¢

Hospital hygiene*®

Multidisciplinary team (MDT) and other experts

MDT established, including
regularly scheduled MDT

conferences” 17132948

Number of pediatric oncology disciplines

Pediatric cardiology*®

Pathology®**

Pediatric radiology'****®

Radiation therapy'>*%2%®

Nuclear medicine*®

Childhood cancer registry®**

with multidisciplinary staffing ratios for

pediatric oncology!*#*52%48

An MDT should consist of representatives from the following disciplines/expertise (disciplines involved depend on the patients' needs)

Pediatric oncology practitioner-in-
charge/lead clinician (also with
expertise in late effects)'*

Pediatric radiologists'*'**

Pediatric endocrinologist'*"?

Pediatric anesthesiology'**

Pediatric gastroenterologist'>*

Ear-nose-throat specialist®

Genetics specialists'*%

Complementary and alternative
therapies'?

Rehabilitation specialists'"'?

Medical secretaries and data
managers11

Ward teachers' '3

Supportive care

Central venous catheter (CVC)

Complication rates:
particularly the incidence
of CVC-associated

infection!>**

Existence of supportive care guidelines

Nausea, vomiting and bowel
disturbance!***%

Palliative care (including
bereavement)!!132429:39

Pain relief, including
local protocol for
pain relief procedures
and adequate pain
management!32+2544-46

Provision of cancer
education'?

#2529 including supportive care (guidelines) for

Nutritional assessment

Pediatric oncologists' 348

Pediatric surgeons'*'*%

Pediatric critical care specialists'**’

Pediatric cardiologist'**’

Pediatric nephrologist'*%

Ophthalmologist®
Pain management experts®

Dieticians'"12*8

Pharmacists experienced in chemotherapy

preparation'*"

Dentist?

Activity/play therapy staff'"*>*

Surgical complication rates (failure to insert the

desired device or leaving the catheter tip in
an unacceptable location) related to CVC
placement®

13,20,24,29

(Neuro-) Rehabilitation'"****

Psychological or psychosocial care, including

provision of/information about social

CareQ,ll, 13,14,20,44,45,48

Pediatric oncology nurses!! 343

Radiation oncologists'*%

Pediatric infectious diseases specialists'

Pediatric neurologist'*?

Pediatric pulmonologist'**

Long-term care (experts)®

Palliative care specialists'>**?°

Occupational therapists!!**

Laboratory technicians'*

Psychosocial care/services' 3274

Pediatric pathologist'*'*%

Written policies/ procedures for the
management of CVC**%3

Fertility (preservation) discussion'***?’
Dental care'?

Provision of school education'***%

(Continues)
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TABLE 2 (Continued)

Supportive care

Febrile neutropenia (F&N)

Guidelines on how to
approach a child with F&N
(availability, risk-stratified
approach, escalation for
fever persistence)'**42>47

Number/proportion of clinical
F&N episodes in which the
patient died”’

associated infections®

Treatment

Number/proportion of patients
presented in the interdisciplinary
tumor conference (for solid

and liquid tumors separately or

combined)®1>?+48

Number/proportion of refusal and
failure to complete treatment'

Delay in/ wait time to start of

Radiotherapy™ Chemotherapy

Release of pathology results'*#*%

Medication

Number/proportion of patient safety
incidents related to chemotherapy

prescriptions’* 13,2425

treatment

Number/Proportion of elective pediatric
oncology ambulatory procedures
requiring anesthesia that are deferred
to the next day or beyond due to
resource limitation(s)**%

Long-term care

Number/proportion of survivors of

childhood cancer with a survivor care
plan13,14,24,25,29

Established transition structure!*%

Volume and numbers

Number of cases per year and provider/

Clinic9,11,23,39

should be part of these teams. As children and adoles-
cents have different needs than adults, one should con-
sider the pediatric competence of MDT members when
defining quality criteria. Even though not stated explic-
itly in the included publications, the expertise of an MDT
differs depending on the patients' needs and underlying
diagnosis. Further, an MDT should be led by a person
responsible for and coordinating the different involved
disciplines.'*?*’ The content of protocols from MDT meet-
ings was not specified, which might be a relevant quality
criterion too.

Number/proportion of clinical F&N episodes in
which the patients with or without microbial
focus are treated with first line antibiotics
according to local guidelines®’

Number/proportion of fungal health care-

Protocol compliance (e.g., number of major
clinical trial protocol violations)

13,24,25

Number/proportion of actual drug or dose
errors identified for patients on active

Number/proportion of survivors who have
their survivorship care plan reviewed
5years after the end of treatment™

Number/proportion of clinical F&N episodes in
which patients are admitted to ICU*Y

Time to antibiotics (TTA) administration!®*?

Number/proportion of clinical trial

13,24,39 participation‘),13,14,24,25,29,39

First therapeutic intervention®**

Number/proportion of potential drug or
dose errors identified for patients on
active treatment'**%>

Established follow-up structure!"'32423

Quality criteria on supportive care covered the topics
of specific supportive care disciplines, guidelines (e.g., for
rehabilitation), central venous catheters (CVC), and fe-
brile neutropenia. Two publications mentioned the “CVC-
associated infection rate” as a quality criterion.'*** This
is an important measure in daily clinical practice, and
additional publications examined different improvement
approaches to prevent and reduce CVC-associated infec-
tions.*®** Duffy et al. examined, for example, the effect
of a CVC care bundle consisting of several tasks (e.g.,
standardized hand hygiene or change of dressings) on the
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frequency of CVC-associated infections.”® “TTA admin-
istration” seems to be another well-established criterion
for pediatric oncology patients with febrile neutropenia.
Besides the included publications mentioning TTA as a
quality criterion, several researchers addressed how to
reduce TTA in patients with febrile neutropenia in inpa-
tient,33 intensive calre,34 or emergency departments.”‘37
When using TTA as a quality criterion, it is essential to de-
fine a clear starting point. Taking the time from first mea-
sured fever might be difficult in the outpatient setting as
the time to the hospital differs between patients, depend-
ing on the living distance from the hospital. The resulting
difference in travel time to the hospital has an impact on
the TTA, which cannot be influenced by the quality of the
center itself. The starting point on admission to the hos-
pital (emergency room or ward) would therefore be more
indicative of the quality of the pediatric oncology center.

Quantifying  “Fungal Health  Care-Associated
Infections” in patients with febrile neutropenia was an-
other quality criterion.”® This is a relevant measure as
invasive fungal infections are dangerous for immuno-
compromised patients.”® However, a general monitoring
system for all pathogens, including viral, bacterial, and
fungal infections, could be favored over the monitoring of
fungal pathogens only. Knowing the local microbiological
spectrum can help pediatric oncology centers in the se-
lection of the appropriate empiric antibiotic treatment in
case of febrile neutropenia. It may further help to identify
local environmental factors (e.g., an increase in invasive
aspergillosis in areas with construction work). Both fac-
tors increase the quality of care.

In the category “treatment”, one could favor time-
related criteria. However, defining generalized thresholds,
for example, for the criteria “first therapeutic interven-
tion” or the “release of the pathology results” could be
problematic as the time taken depends strongly on the
diagnosis and required analyses. While the results for leu-
kemia can be provided relatively quickly, it requires more
time for bone tumors, where the tissue must first be decal-
cified. Such aspects need to be considered when assessing
the treatment quality of a center with time-related criteria
and might result in many separate criteria.

Different publications mentioned the “number of cases
per year and provider/clinic”®'**** in the category vol-
ume and numbers. However, it is unclear whether a higher
volume indicates better quality of care. A retrospective co-
hort study found no association between a low case vol-
ume and increased mortality or intensive care unit (ICU)
admission in pediatric acute lymphoblastic leukemia pa-
tients.** Another publication also did not find a difference
in survival between centers of bigger and smaller sizes for
pediatric neuro-oncology patients.* Besides, by measur-
ing the quality of care quantitatively, relevant qualitative
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aspects, such as the provision of various supportive care
services that contribute to the quality of care, are ne-
glected. Previous research also questioned the evidence of
thresholds and the generalizability of using patient num-
bers for assessing the quality of care in Germany.**

Many pediatric oncology centers are grown historically,
for example, based on geographic location or because pe-
diatric oncologists initially worked there, but not based
on the provided quality. Therefore, quality criteria can be
used as an orientation in monitoring the existing centers,
but also to increase or decrease the number of centers, de-
pending on the current national situation. For example,
centers can check which facilities should be established,
which representatives an MDT should consist of, and
which supportive care areas they should cover. Audits can
check the fulfillment of quality criteria when assessing pe-
diatric oncology centers. For accreditation of centers, the
quality criteria identified in this review could be included
in surveillance software or hospital systems for pediatric
oncology centers, which ministries of health and other
relevant players can access. The extent of compliance to
the criteria could be made publicly available and could
help different stakeholders to advocate for equal access
and care within a country and to address shortcomings
on national and political levels. Further, if centers cannot
meet quality criteria, health ministries could help to al-
locate resources to these centers to improve care quality.
Overall, applying uniform quality criteria can increase
the transparency and comparability of centers within and
between countries. However, the list of quality criteria
provided in this review needs to be cautiously applied.
Differences in health-care systems between countries ne-
cessitate adapting the quality criteria to the national needs
and circumstances.

4.1 | Strengths and limitations

The strength of this review is that we searched three da-
tabases and considered almost all publication types pub-
lished over more than 20years. In addition, we tracked
references and searched gray literature. Further, the title
and abstract screening, full-text screening, data extraction,
and quality assessment were performed by two research-
ers. A limitation inherent to systematic literature reviews
is that we might have missed criteria that are considered
quality criteria which, however, were not named as such
in the literature. The same is true for criteria used at na-
tional levels, which are not publicly available. The exter-
nal validity of this list of quality criteria may be limited by
the fact that it applies to countries with highly developed
health-care systems, as quality criteria for countries with
less developed health-care systems need to address more
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fundamental aspects of care. However, other publications
explicitly focus on quality criteria for pediatric oncology in
countries with less developed health-care systems.*

5 | CONCLUSION

The list of quality criteria provided by this systematic
review can serve as a basis to develop national sets of
quality criteria or assessment tools for pediatric oncol-
ogy centers in highly developed health-care systems. To
select a relevant subset of criteria adapted to national
circumstances, experts should qualitatively discuss and
evaluate the criteria and state uniform measurements in
future research.
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APPENDIX 1

Database (PubMed, CINAHL, PsycINFO) search strategy.
Concept 1: Quality and certification criteria.

Concept 2: Children and adolescents.

Concept 3: Oncology.

PubMed Search (performed on February 22nd, 2022)

#1
#2

#3
#4

#5
#6

#7

#8

#9

#10
#11
#12
#13
#14
#15
#16
#17
#18

“Quality Indicators, Health Care”[MeSH]

quality of care [tiab] OR quality indicator* [tiab] OR quality measure* [tiab] OR quality marker* [tiab] OR quality
improvement* [tiab] OR quality appraisal* [tiab] OR certification* [tiab] OR performance indicator*[tiab] OR performance
metric* [tiab] OR performance measure* [tiab] OR standard of care [tiab] OR standards of care [tiab]

“Child”[MesH] OR “Pediatrics”[Mesh]| OR “Infant”[MesH| OR “Adolescent”[MesH]

child*[tiab] OR infan*[tiab] OR adolescen*[tiab] OR newborn*[tiab] OR baby*[tiab] OR babies[tiab] OR neonat*[tiab] OR
perinat*[tiab] OR postnat*[tiab] OR schoolchild*[tiab] OR school child*[tiab] OR kid[tiab] OR kids[tiab] OR toddler*[tiab]
OR teen*|tiab] OR boy([tiab] OR boys [tiab] OR girl*[tiab] OR juvenil*[tiab] OR youth*[tiab] OR kindergar*[tiab]
OR pediatric*[tiab] OR paediatric*[tiab] OR school*[tiab] OR preschool*[tiab] OR pre school*[tiab] OR elementary
school*[tiab] OR highschool*[tiab] OR high school*[tiab] OR schoolage*[tiab] OR school age*[tiab]

“Neoplasms”[MesH] OR “Oncology Service, Hospital”[Mesh] OR “Cancer Care Facilities”[Mesh]

cancer* [tiab] OR oncolog* [tiab] OR neoplasm*[tiab] OR carcinom* [tiab] OR tumor* [tiab] OR tumour*|tiab] OR
malignan*[tiab] OR hematooncological [tiab] OR hemato oncologic*[tiab] OR hematologic neoplasm* [tiab] OR
hematolo*|tiab]

all [sb] “Animals”[Mesh] NOT “Humans”[Mesh]
“english”[Language]

“german”[Language]

(“2000/01/01”[Date - Publication]: “2022”[Date - Publication])
#1 OR #2

#3 OR #4

#5 OR #6

#11 AND #12 AND #13

#14 NOT #7

#8 OR #9

#15 AND #16

#17 AND #10

CINAHL Search (performed on February 22nd, 2022)

Search ID# Search terms

S1
S2

S3
S4

S5

(MH “Quality Assurance+")

TI ((quality W3 care) OR (quality W1 indicator*) OR (quality W1 measure*) OR (quality marker*) OR (quality
improvement*) OR (quality W1 appraisal*) OR (certification*) OR (performance W1 indicator*) OR (performance W1
metric*) OR (performance W1 measure*) OR (standard N3 care) OR (standards N3 care)) OR AB ((quality W3 care)
OR (quality N4 indicator*) OR (quality W1 measure*) OR (quality marker*) OR (quality improvement*) OR (quality
W1 appraisal*) OR (certification*) OR (performance W1 indicator*) OR (performance W1 metric*) OR (performance
W1 measure*) OR (standard N3 care) OR (standards N3 care))

(MH “Child+”) OR (MH “Infant+”) OR (MH “Adolescence+”) OR (MH “Pediatrics+")

TI ((child*) OR (infan*) OR (adolescen*) OR (new W1 born*) OR (baby) OR (babies) OR (neonat*) OR (perinat*) OR
(postnat*) OR (school W1 child*) OR (toddler*) OR (teen*) OR (boy*) OR (girl*) OR (youth*) OR (kindergar*) OR
(p#ediatric*) OR (school*) OR (preschool*) OR (pre W1 school*) OR (elementary W1 school*) OR (highschool*) OR
(high W1 school*) OR (schoolage*) OR (school W1 age*)) OR AB ((child*) OR (infan*) OR (adolescen*) OR (new
W1 born*) OR (baby) OR (babies) OR (neonat*) OR (perinat*) OR (postnat*) OR (school W1 child*) OR (toddler*)
OR (teen*) OR (boy*) OR (girl*) OR (youth*) OR (young W2 adult*) OR (kindergar*) OR (p#ediatric*) OR (school*)
OR (preschool*) OR (pre W1 school*) OR (elementary W1 school*) OR (highschool*) OR (high W1 school*) OR
(schoolage*) OR (school W1 age*))

(MH “Neoplasms+") OR (MM “Cancer Care Facilities”) OR (MM “Oncology Care Units”) OR (MM “Childhood Neoplasms”)
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APPENDIX 1 (Continued)

CINAHL Search (performed on February 22nd, 2022)

Search ID# Search terms

S6

S7

S8

S9

S10
S11
S12
S13
S14
S15
S16
S17
S18

PsycINFO Search (performed on February 21st, 2022)

S1
S2

S3
S4

S5
S6

S7

S8

S9

S10
S11
S12
S13
S14
S15
S16
S17
S18

TI ((cancer*) OR (oncolog*) OR (neoplasm*) OR (carcinom*) OR (tumo#r*) OR (malignan*) OR (hematooncological)
OR (hemato W1 oncological) OR (hematologic W1 neoplasm*) OR (hematolo*)) OR AB ((cancer*) OR (oncolog*) OR
(neoplasm*) OR (carcinom*) OR (tumo#r*) OR (malignan*) OR (hematooncological) OR (hemato W1 oncological)

OR (hematologic W1 neoplasm*) OR (hematolo*))

(MH “Animals+” not MH “Humans+")
LA German

LA English

PY 2000-2022

S1 OR S2

S3 OR S4

S5 OR S6

S11 AND S12 AND S13
S14 NOT S7

S8 OR S9

S15 AND S16

S10 AND S17

MAINSUBJECT.EXACT.EXPLODE ("Quality of Care”) OR MAINSUBJECT.EXACT ("Quality Control®)

Ti,AB (“quality of care” OR ("quality indicator” OR "quality indicators”) OR ("quality measure” OR "quality measurement"”
OR "quality measurements” OR "quality measures") OR "quality marker*" OR ("quality improvement” OR "quality
improvements”) OR “quality appraisal*” OR certification* OR ("performance indicator” OR "performance indicators”) OR
("performance metric" OR "performance metrics") ("performance measure” OR "performance measured” OR "performance
measurement” OR "performance measurements” OR "performance measures”) OR “standard* of care”)

MAINSUBJECT.EXACT.EXPLODE ("Pediatrics”) OR MAINSUBJECT.EXACT.EXPLODE ("Adolescent Health®)

Ti,AB (child* OR infan* OR adolescen* OR ("new born" OR "new borns") OR baby OR babies OR neonat* OR perinat* OR
postnat* OR ("school child” OR "school childcare” OR "school children”) OR toddler* OR teen* OR boy* OR girl* OR
youth* OR kindergar* OR pediatric* OR paediatric* OR school* OR preschool* OR (“pre school” OR "pre schooler” OR
"pre schoolers” OR "pre schools”) OR ("elementary school” OR "elementary schoolchildren” OR "elementary schoolhome”
OR "elementary schooling” OR "elementary schoolk” OR "elementary schools” OR "elementary schoolteacher”) OR
highschool* OR ("high school” OR "high schooler” OR "high schoolers” OR "high schoolin” OR "high schooling” OR "high
schools” OR "high schoolthe"”) OR schoolage* OR ("school age" OR "school aged” OR "school ages®))

MAINSUBJECT.EXACT.EXPLODE ("Neoplasms*)

Ti,AB (cancer* OR oncolog* OR neoplasm* OR carcinom* OR tumor* OR tumour* OR malignan* OR hematooncological OR

“hemato oncological” OR “hematologic neoplasm*” OR hematolo*)

LA (english)

LA (german)

YR (2000-2022)

S1 OR S2

S3 OR S4

S5 OR Sé6

S10 AND S11 AND S12
S7 OR S8

S13 AND S14

S15 AND S9

S16 AND (stype.exact (“Scholarly Journals”)
S17 AND PEER (yes))
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APPENDIX 2

SCHLADERER ET AL.

Websites accessed within the gray literature search.

Website

https://www.aonnonline.org/31-aonn/223-
aonn-evidence-based-navigation-metrics

https://ukneqas.org.uk/

NQF: Quality Positioning System™ (quali
tyforum.org)

https://www.stjude.org/global/sjcares/profi
le.html

https://www.nice.org.uk/guidance/qs55/
chapter/Quality-statement-1-Multidisci
plinary-teams-for-young-people

APPENDIX 3

Numbers and proportions of excluded criteria by exclusion reason.

Exclusion reason

Reason for exclusion or comment

Did not clearly define, mention, or apply quality
criteria for pediatric oncology

Addressed laboratory procedures

Reasons for exclusion of criteria: <75% of the
diagnosis were cancer diagnosis, < 75% of target
population were aged <18years, or too specific

No response to an email request (Contacted to
request the PrOFILE Tool)

Retrieved one report from the website (NICE, 2014)

Quality criteria extracted
from the website

No

No

No

No

Yes, from a report (NICE, 2014)
found on this website

Proportion of all

Number of excluded criteria
excluded criteria  (n=329) in %

Too broad (e.g., not clear how to measure the fulfillment of criteria objectively) 113
Too specific (e.g., for a specific treatment center or diagnosis) 75
Does not measure the quality of care or at least not at only an individual center 59
Covered by good clinical practice 17
Covered by clinical trial participation or treatment protocols 29
Regulated nationally 23
Related to the certification of professionals or specialties 8
Given by MDT (e.g., “In case of a necessary interim consultation about a patient an extra 3

meeting of the MDT with all its members should be arranged within one working day).”

(Knops et al., 2012)

Not an outcome of the study (e.g., “rates of chemotherapy errors” (McCavit & Winick, 2012) 2
mentioned in the discussion of an article but not in the results or major topic of this

article)
Total

329

34.35
22.8
17.93
5.17
8.81
6.99
243
0.91

0.61

100
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