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Abstract

health professionals to utilise.

Hypothyroidism

Context: Patient reported outcome measures (PROMs) are useful tools in paediatric endocrinology to gauge health
status in children, especially since they are often unable to clearly communicate it themselves. We aimed to systemati-
cally search and appraise all available PROMs relevant to paediatric endocrinology and provide a curated resource for

Evidence acquisition: We identified PROMs in paediatric endocrinology by systematically searching the Cochrane
Library, MEDLINE, World Health Organisation International Clinical Trials Registry Platform, and the Cumulative Index
to Nursing and Allied Health Literature on May 20, 2022. Additional studies were located through hand searching and
content area expert contributions. We assessed the quality of each PROM using the COSMIN risk of bias checklist.

Evidence synthesis: \We identified 5003 papers in the initial search. After applying exclusion criteria we included
seven PROMs in the review. Six PROMs were specific to Type | Diabetes and one to Hypothyroidism. We gave all stud-
ies an overall COSMIN score of inadequate’due to poorly detailed PROM development.

Conclusion: The scope and quality of PROMs in paediatric endocrinology is limited. Further research and develop-
ment of PROM tools are required in paediatric endocrinology to allow for improved patient care.

Keywords: Endocrinology, Patient reported outcome measures, Pediatrics, Child, Type 1 diabetes mellitus,

Introduction

Patient reported outcomes (PROs) describe the impact
of illness and treatments from the patient’s perspective
[1]. They can assess a range of outcomes such as health
related quality of life, disease symptoms, behaviours
and perceptions of treatment [2]. Patient Reported Out-
come Measures (PROMs), are the standardised meas-
ures of PROs, and are increasingly being used to assess
a patient’s health. They promote patient-centred care,
engage patients in their healthcare and help clinicians
identify and treat illnesses [3, 4]. In gathering patients’
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perspectives in a structured format, clinicians can deter-
mine the effect of treatments and services on patients.
This helps provide optimal interventions, increases com-
pliance and improves patient quality of life [5].

There are some barriers to the effective uptake of
PROMs in clinical practice, including the poor meth-
odological quality of some PROMs, lack of standardi-
sation between tools, and difficulty with selection of
PROMs for use [5]. There are also barriers to the imple-
mentation of PROMs, including a lack of research on
evidence-based PROM implementation strategies and
applying techniques from implementation science to
PROM implementation [6]. Specifically, within paedi-
atric endocrinology, children may struggle to express
their health concerns [7]. It is also common but not opti-
mal for parents and carers to act on behalf of paediatric
patients [8]. Whilst the literature around patient-parent
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concordance is scarce, there is evidence of increased
compliance with treatment when patients and parents
agree [9].

Online databases of PROMs such as the Patient
Reported Outcome Measures Information System
(PROMIS) have been developed for generalised illnesses,
which has proven beneficial to researchers and clinicians
in primary care [10, 11]. However, this database doesn’t
capture PROMs for specific subsets of the population,
such as children with endocrine conditions. Rather, the
PROMs relate to the physical health of broader popula-
tions and include domains such as pain, mobility and
fatigue.

We aimed to assess PROMs applicable and specific
to paediatric endocrinology and to provide a curated
resource for health professionals to utilise. This allows
clinicians in paediatric endocrinology to identify, evalu-
ate and apply the best PROMS for treatment, manage-
ment and patient care.

Methods
This study was reported according to the PRISMA 2020
guidelines [12].

Protocol registration

The protocol for this study was registered with PROS-
PERO and available from: https://www.crd.york.ac.uk/
prospero/display_record.php?ID=CRD42021251386

Literature search

We designed our search strategy to be sensitive by devel-
oping a disease filter using the Medical Subject Headings
(MeSH) ‘endocrinology’ and ‘endocrine system diseases.
We then combined this with pre-existing and validated
search filters for paediatric populations and PROMS [13,
14]. We excluded studies relating to adults or animals
from the search. We searched the Cochrane Library,
MEDLINE, World Health Organisation International
Clinical Trials Registry Platform (WHO ICTRP), and
the Cumulative Index to Nursing and Allied Health Lit-
erature (CINAHL) databases on May 20, 2022. The com-
plete search strategy can be found in Additional file 1.
We located additional studies through hand searching
reference lists of relevant studies and content area expert
contributions.

Study selection

We screened studies for eligibility using Covidence
software (Covidence systematic review software, Veri-
tas Health Innovation, Melbourne, Australia. Available
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at www.covidence.org) and excluded duplicate articles.
Each study was independently reviewed by two authors
from a panel of four (EZ, JT, AC, MG) for eligibility
according to our inclusion and exclusion criteria. We
resolved any discrepancies about the eligibility of stud-
ies by discussion among a panel of four authors (EZ, JT,
AC, MG). We recorded the rationale for excluding arti-
cles at each stage.

We included studies where (i) PROMs were devel-
oped as either the primary or secondary outcome
measured, and where (ii) the study population was pae-
diatric patients (under 18years of age) with an endo-
crine disorder including, but not limited to, type I and
II diabetes mellitus, growth hormone disorders, thyroid
disorders, differences of sexual development and adre-
nal disorders. We excluded studies, which were (i) not
available in English, (ii) did not utilise PROMs, (iii) did
not pertain to a paediatric study population or included
adults in the study population, or (iv) if the PROM was
not specifically related to an endocrine disorder.

Once the final studies were selected, two authors
from a panel of four (EZ, JT, AC, MG) independently
extracted data and performed quality assessments for
each study. The data extracted from included stud-
ies were: name of PROM tool, endocrine conditions
studied, date and location(s) the study was conducted,
the number of participants, age and gender of partici-
pants, and where participants were recruited from.
Data regarding the PROM tools were also extracted and
included: suitable population, number of items, mode
of completion and reporting, method of development,
languages available and reliability in terms of Cron-
bach’s alpha.

Risk of Bias assessment

We identified the development articles for the included
PROMs through reference lists of articles included in
our full text review. Development articles were then
screened for risk of bias using the COnsensus based
Standards for the selection of health Measurement
INstruments (COSMIN) Risk of Bias checklist [15].
Two authors from a panel of four (EZ, JT, AC, MG)
used this checklist independently to evaluate PROM
development, content validity, structural validity, inter-
nal consistency, cross-cultural validity, reliability, meas-
urement error, criterion validity, construct validity, and
responsiveness for each included article. We resolved
any discrepancies about the risk of bias through dis-
cussion among a panel of four authors. COSMIN uses
a “worst score counts” system in which items are given
a score of very good, adequate, doubtful or inadequate
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and the lowest score for any standard is used [15]. We
then gave each article an overall risk of bias score.

Results

Our search returned 5003 unique publications, of which
4454 were excluded based on title and abstract screen-
ing. A further 185 publications were excluded based on
full text review, according to the eligibility criteria. We
excluded most of these 185 publications because they
did not contain PROM:s specifically designed for paediat-
ric endocrinology (n =85). From the full text review, we
identified seven studies that met our inclusion criteria,
as shown in Fig. 1. These PROM tools were developed
for two endocrine conditions; Type I Diabetes Mellitus
(TIDM) [16-21] and hypothyroidism [22].

The included studies were conducted between 1998
and 2015 and were mostly conducted in the United States
and Europe. The characteristics of the included stud-
ies are shown in Table 1. While some studies developed
original PROMs [16, 19, 20], three studies modified pre-
existing adult PROMs [17, 18, 22]. One PROM combined
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items from pre-existing paediatric PROMs as well as
incorporating original items [21].

We outline the results of the COSMIN Risk of Bias
assessment in Table 2 as assessed from the PROM devel-
opment articles [16-22]. We gave all studies an overall
COSMIN score of ‘inadequate. Measurement error, cri-
terion validity and responsiveness were not reported in
any of the studies. Structural validity, internal consist-
ency, and hypothesis testing were considered ‘very good’
for most of the studies, while the other domains were
doubtful or inadequate. Reliability was only reported in
one study [21]. None of the studies used trained inter-
viewers, or it was doubtful that they did, when present-
ing questions to subjects. Only three studies explicitly
asked patients about at least two of the following factors:
relevance, comprehensiveness, and comprehensibility
of the PROMs [16, 19, 20]. Only three studies included
professional input regarding relevance and compre-
hensiveness [17, 18, 21]. Moreover, none of the studies
clearly described asking both patients and professionals
about these domains. Although all papers were deemed
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Table 2 COSMIN risk of bias assessment
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Patient PedsQL Problem Areas  Diabetes DISABKIDS DISABKIDS Monitoring Hypothyroidism
reported Diabetes In Diabetes Quality of Life  Diabetes Chronic Individual Symptom Score
outcome Module [16] Scale - Child for Youth Scale - Specific Generic Needs in [22]
measure Version [17] Short Form [18] Modules [19] Module [20] Diabetes Youth
Questionnaire
[21]
Overall COSMIN Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate
Score
PROM develop- [nadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate
ment
Content validity Doubtful Doubtful Doubtful Doubtful Doubtful Doubtful -
Structural Very good Very good Very good Very good Very good Inadequate -
validity
Internal consist- Very good Very good Very good Very good Very good Very good -
ency
Cross cultural Doubtful Very good Very good - Adequate Inadequate -
validity /
Measurement
invariance
Reliability - - - - - Adequate -
Measurement - - - - - - -
error
Criterion Valid- - - - - - - -
ity
Hypotheses Very good Very good Very good - Very good Doubtful -

testing for con-
struct validity

Responsiveness - - _

~'not assessed based on COSMIN recommendations

inadequate overall, the papers with the best methodolog-
ical quality, according to the COSMIN checKklist, were the
short form of the Diabetes Quality of Life for Youth scale
[18] and Problem Areas In Diabetes Scale for children
[17]. Each of these papers received a score of ‘very good’
in the assessable domains of structural validity, internal
consistency, cross-cultural validity, and hypothesis test-
ing for construct validity. The hypothyroidism symptom
score was adapted from an adult version of the tool with
details on PROM development, which may not accurately
reflect the needs of this population [23]. Given the risk of
bias of the included studies and the fact that no PROM
was validated more than once, the overall certainty of
evidence was judged as low.

We describe the characteristics of the included PROMs
in Table 3. Both patient and parent reported outcomes
were measured in four instances [16, 17, 19, 20], whilst
three studies used only patient reported outcomes [18,
21, 22]. Four PROMs asked patients about quality of
life only [17, 19-21], one asked about symptoms only
[22], and two asked about both [16, 18]. PedsQL had the
youngest child self-reported PROM, with children from
the age of 5 years included, however the a-coefficient
for internal consistency was only considered reliable in

one of five subscales [16]. Six PROMS were flexible in
their delivery, providing participants the option to com-
plete the assessments at home [16-21]. Five PROMs
were also available in a language other than English [16,
18-21]. The Diabetes Quality of Life for Youth short
form was available in fourteen languages [18]. The
domains that were well addressed during PROM devel-
opment included structural validity and internal consist-
ency, with all studies receiving a score of very good in
these domains, except for one study in which we could
not assess these domains [22], and one that received an
inadequate for structural validity [21]. Four studies [17,
19-21] calculated Cronbach’s alpha to be 0.7 or higher,
as shown in Table 3, demonstrating satisfactory internal
consistency, or interrelatedness between items measured.
The other studies [16, 18, 22] either did not calculate it,
or had scores below 0.7 in some subscales.

Discussion

Our systematic review identified seven published
PROMs in paediatric endocrinology. As such, the current
literature only includes a subset of conditions dealt with
by paediatric endocrinologists, i.e. TIDM and hypothy-
roidism. While the overall methodological quality of the
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studies was variable, many domains were inadequate and
some PROM measures were only adapted from an adult
population [17, 18, 22]. PROMs identified varied in their
assessment of quality of life, disease related symptoms or
both. Although assessment of quality of life may reflect
a patient’s disease status and presence of symptoms, it
may be more beneficial for PROMs directed at children
to have a larger focus on assessing symptoms.

There are few PROMs available in paediatric endo-
crinology. Other paediatric disciplines face similar
challenges. For example, a 2018 systematic review in
otolaryngology identified eight PROMs, with only three
specific to paediatrics [23]. A 2021 review of PROMs
relevant to paediatric orthopaedics found seven PROMs
[24]. In comparison, reviews of PROMs designed for
adult use in gastroenterology and psychiatry identified
126 and 103 PROMs respectively [25, 26]. A scoping
review in 2021 by Churruca et al,, found 315 generic and
condition specific PROMs across 17 disease groups, with
13 in adult endocrinology [27]. The scarcity of PROMs
is not an issue isolated to paediatric endocrinology, but
clearly fewer studies relevant to children are published.

The ‘inadequate’ quality rating for all PROMs overall
was mainly because of shortfalls related to the domain of
PROM development. We largely attribute this to the fact
that the COSMIN Risk of Bias checklist was published
in 2018, which is after most of these PROMSs were devel-
oped [15]. These studies do not necessarily report on
aspects of the development process as outlined by COS-
MIN. Similar to our findings, reviews of PROMs in other
paediatric fields have recognised that the level of detail
provided in PROM development is often insufficient
[24, 28-30]. Since we cannot be confident whether these
tools can be accurately and reliably used to gauge a child’s
health status, it is difficult to recommend any exist-
ing PROM for use. The relatively old age of the PROMs
reviewed, apart from three [17, 21, 22], indicates a need
for PROMs in Paediatric endocrinology to be updated to
align with the most recent guidelines for PROM devel-
opment. Clinicians and researchers should take this into
consideration when applying these PROMs to their own
practice.

To our knowledge, we are the first group to perform a
systematic review of PROMs in paediatric endocrinol-
ogy. A previous study evaluated health related quality
of life questionnaires for adolescents with diabetes and
assessed their psychometric properties [31]. This study
included both generic and diabetes measures and did
not use the COSMIN criteria to evaluate the tools they
identified. Our collation of published PROMs relevant
to paediatric endocrinology provides details on the
key characteristics, strengths and weaknesses of each
instrument. Our systematic search and standardised
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approach to evaluating the quality of each tool enables
a comparison between instruments and should assist
clinicians when deciding which PROM to use. How-
ever, our study was limited by the inherent subjectivity
of the COSMIN tool. Another limitation of using the
COSMIN tool is that older PROMs were not developed
with the COSMIN criteria in mind, which may cause
poorer reporting on aspects of the development pro-
cess. While COSMIN recommends using the GRADE
tool to analyse the certainty of evidence, this was not
relevant to our study as no PROM was validated more
than once and all the studies were deemed to be at risk
of bias.

Given the methodological quality of existing PROMs,
we should make efforts to develop and validate high-
quality PROMs, considering the relevant aspects of the
COSMIN risk of bias checklist. Currently, most PROMs
are designed for TIDM. There remains a wide scope for
researchers to develop PROMs for additional paediatric
endocrinological conditions.

Conclusion

In summary, the value of PROMs in paediatric endo-
crinology has been under recognised. This review pro-
vides a useful resource for health care professionals,
but more PROMs need to be developed before we can
use them across the spectrum of paediatric endocrinol-
ogy care.
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