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Abstract
Objective  To provide an assessment of the quality of the most frequently used self-reported, generic patient-reported out-
come measures (PROMs) that measure health-related quality of life (HRQoL) in children against the good research practices 
recommended by ISPOR task force for the pediatric population.
Method  Literature search was conducted on OvidSP database to identify the generic pediatric PROMs used in published 
clinical studies. The quality of PROMs used in more than ten clinical studies were descriptively evaluated against the ISPOR 
task force’s good research practices.
Results  Six PROMs were evaluated, namely Pediatric Quality-of-Life inventory 4.0 (PedsQL), Child Health Questionnaire 
(CHQ), KIDSCREEN, KINDL, DISABKIDS and Child Health and Illness Profile (CHIP). All PROMs, except KIDSCREEN, 
had versions for different age ranges. Domains of physical, social, emotional health and school activities were common across 
all the instruments, while domains of family activities, parent relations, independence, and self-esteem were not present in 
all. Children’s input was sought during the development process of PROMs. Likert scales were used in all the instruments, 
supplemented with faces (smileys) in instruments for children under 8 years. KIDSCREEN and DISABKIDS were developed 
in a European collaboration project considering the cross-cultural impact during development.
Conclusion  The comparison of the instruments highlights differences in the versions for different pediatric age groups. None 
of the PROMs fulfill all the good research practices recommended by the ISPOR task force. Further research is needed to 
define which age-appropriate domains are important for older children and adolescents.

Keywords  Adolescents · Children · ISPOR · Patient-reported outcomes · Pediatrics · Health-related quality of life

Introduction

As with the adult population, establishing the health-related 
quality of life (HRQoL) for the pediatric population is essen-
tial. It is increasingly incorporated as outcome endpoints 
in pediatric clinical trials [1]. HRQoL is described as the 
impact of a disease or illness on a person’s perceived physi-
cal, psychological, social, and emotional wellbeing [2, 3]. 
Patient-reported outcome measures (PROMs) are used in 

clinical trials to assess a child’s functioning and evaluate 
health status improvement by medical intervention.

The patient-reported outcomes (PRO) Guidance to 
Industry, laid out by the U.S. Food and Drug Administra-
tion (FDA), supports the development of validated PROMs 
to collect PRO data. While the guidance is not specific 
to the pediatric population, there is a section on “special 
populations”, which outlines the challenges in developing 
pediatric instruments [4]. The guidance, however, does not 
mention methods for overcoming these challenges in the 
assessment of pediatric outcomes. The FDA PRO guidance 
states that for pediatric PROMs, the vocabulary, comprehen-
sion, and minimum age at which the children can provide 
valid and reliable responses must be considered. For the 
pediatric population, both self-reported and proxy-reported 
versions are frequently used. However, the FDA does not 
recommend proxy-reported outcomes but advocates self-
reported outcomes whenever possible. Consistency between 
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proxy-reported and child self-reports is low due to differ-
ences in perspectives, understanding, or in some cases, little 
insight into some concepts [5–7].

The International Society for Pharmacoeconomics and 
Outcomes Research (ISPOR) created a task force to address 
the challenges in developing and using pediatric PROMs. 
The outcome of this task force was a report by Matza et al. 
2013 that recommends good practices for research and 
development of pediatric PRO instruments to support regu-
latory decision-making and medical product label claims 
[8]. Key good practices outlined in the report are to consider 
the developmental differences of the pediatric population 
and determine age-based criteria for the PRO administra-
tion, establish the content validity of the PROMs and child 
involvement, determine the need for informant-reported out-
come instruments, ensure the instrument design and format-
ting is age-appropriate, and consider cross-cultural issues.

As no regulatory standards exist to define the appropri-
ateness of pediatric PROMs, in our study, we utilized the 
good practices of the ISPOR task force to assess the quality 
of generic pediatric PROMs measuring HRQoL. As regula-
tory authorities favor self-reported measures, we evaluated 
child-reported versions of the instruments. PROMs used in 
more than ten studies were examined. The reliability and 
validity of the PROMs are not a focus in this assessment 
as several comprehensive publications have covered these 
aspects in detail [5, 9]. Since only self-reported instruments 
were evaluated, we focused mainly on whether the instru-
ments were fit for purpose for that particular age group with 
respect to the developmental differences, content validity 
and concepts measured, design and format of the measure, 
and cross-cultural considerations.

Methods

Literature Search

A systematic literature review was conducted to identify 
generic PROMs used in pediatric clinical studies and clinical 

trials to measure health in children up to 18 years of age. The 
OvidSP database was searched for published literature, 
including clinical studies and clinical trials registered on 
clinicaltrials.gov until January 2021. The search terms used 
were “patient-reported outcome”, “self-reported outcome”, 
“children”, “pediatric”, “clinical outcome assessment”, 
“health status”, “activities of daily living”, “life quality”, 
“quality of life”, “QoL” or “HRQoL”, “health-related qual-
ity of life”, “health status”, “questionnaire”. We obtained 
19,662 results screened as per the inclusion and exclusion 
criteria for generic PRO instruments. The results of the 
search were reviewed to identify eligible generic pediatric 
PROMs. Articles not related to pediatric PROMs, dupli-
cates, or not published in English were excluded result-
ing in 1362 references. Pediatric PROMs assessing pain, 
fatigue, behavioral and psychological functioning were 
also excluded. Twenty-nine relevant generic PRO instru-
ments were obtained. We subsequently focused only on the 
PROMs used in more than ten studies to ensure our search 
results were meaningful, further narrowing the list to the six 
PRO instruments. Only the self-reported of PROMs were 
assessed.

Inclusion and Exclusion Criteria

Specific criteria were predefined to shortlist the eligible 
pediatric PROMs for review (Table 1).

Data Extraction

Six generic self-reported HRQoL pediatric PROMs from the 
literature search were identified for review. Next, using the 
names or the acronyms of the PROMs, an in-depth search 
to identify detailed information was conducted. Different 
self-report versions for the measures by age groups, the 
domains and item coverage of the PROMs, the content and 
item generation methods were compared. The aim was to 
determine whether respondents, i.e., children’s input was 
incorporated during the qualitative process, the design and 
format of the instrument, and cross-cultural considerations 

Table 1   List of inclusion and 
exclusion criteria for selecting 
the generic pediatric health-
related quality-of-life PROMs

Inclusion criteria Specifications

Population Children 0–18 years of age
Instrument type Generic pediatric PRO instruments for self-report
Study type Published clinical study
Language English
Exclusion criteria
Population Non-pediatric population (ages > 18 years)
Instrument type Preference based measures

Instruments developed for children and adults
Parent/proxy versions
Disease or concept-specific instruments
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were evaluated. To help align on the ages on pediat-
ric age groups, we define the pediatric age range as sug-
gested by the ISPOR task force, describing young children 
(ages < 8 years), older children (ages 8–12 years), and ado-
lescents (ages 13–18 years) (Fig. 1).

Results

Search Results

Twenty-nine pediatric PROMs met the inclusion criteria 
(Supplementary Table 1). Of the generic HRQoL measures 
identified, we evaluated the quality of PROMs used in more 
than ten clinical trials against the “Good Research Practices” 
recommended by Matza et al. (Supplementary Table 2). The 
six most frequently used generic PRO tools are Pediatric 
Quality-of-Life Inventory 4.0 (PedsQL), Child Health Ques-
tionnaire (CHQ), KIDSCREEN, KINDL-R, DISABKIDS 
and CHIP (Child Health Illness Profile). There are versions 
of these PROMs targeting specific age groups and different 
number of items (Table 2).

Consideration of Developmental Differences 
and Age‑Based Criteria for PRO Administration

The ISPOR task force paper recommends using different age 
ranges within the pediatric population that serve as a starting 
point to determine developmental differences and age-based 
content requirements for PRO assessment.

Age Ranges of the PROMs

Different versions of pediatric PROMs are available for dif-
ferent age ranges. The earliest age from which self-reported 
PROMs are available is age 4 years. Of the six PROMS 
evaluated, three (PedsQL young child report, Kiddy-KINDL, 
and DISABKIDS Smiley’s measures) target ages < 8 years. 
PedsQL child report, Kid-KINDL, and CHIP-CE targeted 
children in the age group of 8–12 years. Instruments spe-
cifically for adolescents include the Kiddo-KINDL and 
CHIP-AE. CHQ, KIDSCREEN, and DISABKIDS chronic 
generic module-37 items (DCGM-37) have one instrument 
targeting a broad age range of 8–s18 years, with CHQ for 
5–18 years. Thus, three instruments had separate question-
naires targeting particular subpopulations of pediatric age 
groups, while the other remaining instruments had a single 
questionnaire for a broad age group (Table 2).

Domain Comparison

The ISPOR task force recommends that pediatric instru-
ments consider the target population’s developmental 
stage and capture concepts relevant to the target popula-
tion. Although dimensions such as physical or emotional 
wellbeing might be similar between various pediatric age 
groups, different dimensions of HRQoL must be recognized 
to reflect the target pediatric population’s developmental age 
and social and emotional differences [10, 11].

Commonality of Domains Between Different Instruments

Physical functions, emotional functions, social relations, 
and school functions were included in all instruments. 
Although both CHIP versions don’t include physical func-
tioning domain, they include items on physical discomfort 
and fitness activities under the domain of (dis)comfort and 
resilience. The instruments PedsQL, CHQ, KIDSCREEN, 
KINDL, DCGM-37, and CHIP include items on emotional 
functioning. In CHIP-AE, this is described under the dis-
comfort domain. All PROMs include social functioning 
domain, which is relationships with friends and peers. 
DCGM-37 categorizes it further as social inclusion and 
social exclusion, while the CHIP instrument covers items 
of social functioning under the achievement domains. In 
the KIDSCREEN, it is covered under the domain of social 

Records retrieved 
from ini�al OvidSP 

search strategy       
(n= 19662)

Records a�er 
duplicates, adult 
PRO's and non-
English ar�cles 

removed (n=1362)

Exclusion of preference-
based measures, adult 

generic PROMs and 
behaviour/psychological 

measures, 
disease/concept-specifc 

measures

PROMS iden�fied for 
further evalua�on 

(n=29) 

PROMs used in more 
than ten studies 

(n=6)

Evaluate the content 
and  quality of six 
frequently used 

PROMs

Fig. 1   Flow chart showing the final selection of the eligible PRO 
measures (PROMs) for further evaluation
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support and peers. The school functioning domain includes 
items on school activities, interactions, and attention. It is 
included in PedsQL, CHQ (under domains of role/social 
limitations—physical and emotional/behavioral scale), 
KIDSCREEN, KINDL, and CHIP (achievement domain). 
DCGM-37 does not have school functioning domain but 
includes items on school functioning under the social inclu-
sion domain.

Contrasting Domains Between the Different Instruments

We have attempted to focus on domains that potentially have 
an age-dependent impact on health assessment like family 
activities, parent relationships, independence, treatment, 
self-esteem, risk avoidance, financial resources, and social 
acceptance (bullying). For a complete list of domains in each 
PROM, refer to Table 2. Family activities domain includes 
items on perceived family support and the impact of illness 
on activities with the family and is included in CHQ and 
CHIP (in domain resilience). KINDL has the domain family, 
but the items target relationships with parents rather than 
family activities. KIDSCREEN and DCGM-37 don’t men-
tion items related to family activities. The domain of parent 
relations is vital for child development and wellbeing and is 
covered by CHQ, KIDSCREEN, KINDL (domain family), 
and CHIP (domain resilience). DCGM-37 and PedsQL don’t 
address parent relationships. Independence is the ability to 
make decisions without any support [12]. KIDSCREEN and 
DCGM-37 include this domain. Treatment domain measures 
the impact of medication on daily activities and is included 
in DCGM-37. Self-esteem is the positive or negative atti-
tude toward the self and assesses satisfaction with school, 
esthetic ability and looks, and perceived worth. It is men-
tioned in KINDL, CHQ, and CHIP (satisfaction domain). 
Risk avoidance measures the child’s perception of how likely 
they are to participate in risky behaviors—both versions of 
CHIP measure this domain. Finally, KIDSCREEN includes 
domains of financial resources measuring the child’s per-
ceptions of their financial resources and social acceptance 
(bullying) with items on feeling rejected by peers in school.

Content Validity and Item Generation

Children and adolescents can be effective content experts 
and share perspectives on their condition [12]. We did 
not find information on the methodology for content and 
item generation for the PedsQL young child report (ages 
5–7 years) and the kiddy-KINDL (ages 4–6 years), but 
young children were involved in the studies for these instru-
ments’ psychometric validation [13]. The CHQ did not have 
pediatric input in the concept elicitation phase but involved 
children during pilot testing of the instrument [14, 15]. Items 

in the PedsQL and KINDL were created based on literature 
review, open-ended interviews with pediatric patients and 
their families and discussions with pediatric health care pro-
fessionals (HCP) such as clinicians, nurses and psychosocial 
staff [16]. For item revision and field testing of the PedsQL, 
a new set of patients, families and HCPs were recruited, 
who underwent intense cognitive interviewing. KIDSREEN 
used the Delphi technique to establish the operationalization, 
questionnaire construction and content with input from a 
multidisciplinary group of experts consisting of psycholo-
gists, pediatricians, health services researchers and sociolo-
gists [17]. This was followed by focus groups with children 
to identify relevant dimensions and items and a multina-
tional pilot testing with children [18]. Similarly, items in 
the DISABKIDS and CHIP were developed based on focus 
groups with children, parents and healthcare experts, fol-
lowed by field testing to determine final domain structure 
and item feasibility [19].

Child‑Reported and Informant‑Reported PROMs

PedsQL, CHQ, KIDSCREEN, KINDL-R, DISABKIDS and 
CHIP have both child-reported and proxy/parent versions of 
the instruments.

Design and Format of the PROMs

The ISPOR task force recommends that the design and 
formatting of an instrument be age-appropriate for the tar-
get pediatric population [8]. This includes attention to the 
layout, font and using a large print for better clarity. Other 
formatting aspects include the overall health-related vocabu-
lary, and reading level, response scales, recall period, pic-
torial representations, length of instrument, administration 
approaches and electronic data collection. The health-related 
vocabulary and the readability criteria are tackled at the item 
development and content validity stage to ensure an age-
appropriate instrument.

Response Scales and the Use of Pictorial Representations

The response scales for PRO instruments are Likert scales 
with 3–5 points (a linear scale with numbers or words 
describing the range or severity of options, yes/no scales, and 
visual analog scale (a linear scale with numbers anchored 
at the two ends) [8, 20]. All six pediatric PROMS used the 
Likert scale. Instruments for children less than 8 years use 
a simplified Likert scale supported with facial expressions 
or illustrations as seen in the PedsQL young child report. 
DISABKIDS TAKE-6 instrument has a 5-point Likert scale 
anchored with facial expressions (smiley faces) to facilitate 
responses. CHIP-CE uses two illustrations for each question 
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with five possible response circles, which gradually increase 
in size to indicate increasing frequency or amount.

Recall Period

The ISPOR task force recommends that a shorter recall 
period of 24 h is more favorable for regulatory purposes. 
CHIP, DISABKIDS, CHQ, and PedsQL have a recall period 
of four weeks or one month. PedsQL also has an acute ver-
sion with a recall period of one week. KIDSCREEN and 
KINDL have a one-week recall period.

Length of Instrument

The ISPOR task force recommends carefully considering 
pediatric PROM’s length and avoiding long questionnaires 
for younger children [8]. A comparison of the number of 
items across versions of the instruments revealed more items 
in the versions of the PROMs for older children and adoles-
cents. The adolescent version CHIP-AE has the highest num-
ber of items, 153. CHIP-AE has 71% more items compared 
to CHIP-CE, the young children version. The DCGM-37 
for ages 8–18 years has 37 items, while DISABKIDS-Smi-
leys TAKE-6 for ages 4–7 years has 6 items. The differ-
ence between the items of the two age versions is 84%. The 
difference in the number of items for the Kiddy- and Kid/
Kiddo-KINDL is 50%, while PedsQL has the same number 
of items for young children, children and adolescent forms.

Administration Approach

According to PedsQL guidelines, older children and adoles-
cents may independently fill the PROM after introductory 
instructions from the administrator. Similarly, children can 
complete the CHQ, DCGM-37, CHIP-AE and KINDL-R 
(Kid-KINDL and Kiddo-KINDL) independently [21, 22]. 
For young children whose reading skills are not advanced to 
the necessary standard, questionnaires can be administered 
in interview form (face-to-face or by telephone), like for 
Kiddy-KINDL and CHIP-CE [21, 22]. The PedsQL admin-
istration guidelines recommend that for the Young Child 
Report, an administrator reads all the instructions and each 
item and repeats the recall period at the start of each sub-
scale. The KIDSCREEN instrument can be administered 
independently at home, in a classroom or other settings, or 
by interview method via telephone or face-to-face.

Electronic Data Collection

PedsQL, CHQ have ePRO versions available. Likewise, 
the KINDL-R, KIDSCREEN, DCGM-37 and CHIP have 
a computer-assisted version for children and adolescents.

Cross‑Cultural Issues

As PROMs are designed for widespread use, language and 
cultural differences can impact their acceptance and use. 
For this reason, two European projects were initiated, result-
ing in the KIDSCREEN and the DISABKIDS measures. As 
these instruments were created as a European collaboration 
with input from children, families, healthcare providers, and 
subject matter experts across multiple European countries, 
cross-cultural influences and language translations were con-
sidered from the start.

Discussion

Pediatric PROMs are commonly used in pediatric clinical 
studies to monitor outcomes in children [23]. The ISPOR 
task force has defined good research practices to character-
ize the appropriateness of pediatric PROMs. Previous stud-
ies have demonstrated the appropriateness of PROMs using 
psychometric properties as a benchmark but lacking focus 
on the other good practices. To this end, we have assessed 
the quality of generic pediatric PROMs, focusing on these 
good research practices recommended by the ISPOR task 
force and not the instrument’s psychometric properties. Fur-
thermore, we identify the shortcomings of the frequently 
used generic PROMs and highlight which aspects need to 
be strengthened.

Using a literature search we identified the six most fre-
quently used generic PROMs in pediatric clinical studies. 
The method of item generation, differences in domains, 
formatting and design considerations, cultural variations 
of the six PROMs were assessed against the good research 
practices of the ISPOR task force report. While we focus 
on generic PROMs that have items relevant to any disease 
indication, disease-specific PROMS with items targeting 
the symptoms, and feelings of a particular disease are also 
available.

The ISPOR task force recommends to carefully consider 
the developmental differences across different pediatric 
age ranges. One way to achieve this is to have multiple age 
group-specific versions of the instrument, where the item 
structure, wording and domains are optimized for the pedi-
atric subpopulation. We identified that all PROMs, except 
KIDSCREEN, had different age group versions, varying in 
wording, length of questionnaire, formatting and concepts.

For an instrument to be age-appropriate for the users, it 
must capture relevant domains. A child’s social and emo-
tional experiences are critical for overall personal develop-
ment [24]. Unlike adult HRQoL PROMs that commonly 
assess physical health, emotional or mental health, and 
social wellbeing, these domains are insufficient to capture 
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a child’s overall wellbeing. There is a bidirectional influ-
ence between children and their multiple social contexts, i.e., 
children actively exert influence on their social context while 
being simultaneously shaped by these contexts [25]. These 
social contexts may include families, peer relationships or 
school activities. For example, children’s family activities 
are linked to their behavior, social recognition, friendships, 
and acceptance from peers [26, 27]. Other concepts like 
parent relations, independence (autonomy), extracurricular 
activities, impact of treatment, and self-esteem might also 
be important indicators toward the wellbeing of children and 
adolescents [28, 29]. Hence, the ISPOR task force recom-
mends that a child’s social and developmental contexts be 
considered and be incorporated into pediatric PROMs [8, 
30]. Thus, a pediatric instrument’s age and concept appro-
priateness are examined during the concept elicitation and 
debriefing phases.

We observed that although all the PROMs evaluated phys-
ical, emotional, social and school functioning domains, none 
covered all the additional domains mentioned above. This is 
expected because each pediatric PROM was developed by its 
own goal and unique qualitative methodology by engaging 
with different children, both healthy and those with multiple 
illnesses, caregivers and pediatric health experts [31]. For 
example, the purpose of the KIDSCREEN project was to 
contribute to health reporting, while DISABKIDS project 
was to contribute to improving disease-related research in 
clinical studies with chronically ill children (DCGM-37) and 
has additional disease-specific modules for certain diseases 
[32].

Research has shown that children can provide a unique 
perspective and be effective content experts [12]. Hence, 
during PROM development and item generation stage, the 
relevant concepts for children of different ages is obtained 
by the concept elicitation process done by focus groups and 
interviews [33]. Like the FDA PRO guidance, the ISPOR 
pediatric PROM assessment task force recommends incor-
porating responder input in developmental phases [4]. All 
PROMs, except CHQ, incorporated children’s (respondents) 
input during the developmental phases by concept elicitation 
method, while all six PROMS involved children in the pilot 
testing of the PROMs.

The design and formatting of PROMs are important to 
ensure easier comprehension. The layout, font type, font 
size, length of an instrument must be considered. The 
readability also impacts PROM usage and is tested in the 
cognitive debriefing phase. However, readability is not nec-
essarily assessed going into trials. Examining readability 
should be a more common practice in instrument develop-
ment and administration [34]. The number of items must be 
taken into account while developing pediatric instruments. 
This improves the attention and comprehension of younger 

children who have limited attention span, who may oth-
erwise exclude items or not answer carefully, resulting in 
erroneous or less reliable data [8, 35]. Compatible with this 
recommendation, the child and adolescent versions of Ped-
sQL, KINDL, DISABKIDS, and CHIP are longer with more 
items than the young children’s versions. The recall period 
is another important criterion in pediatric PROMs. The 
optimal duration of a recall period depends on the child’s 
understanding of elapsed time and memory. The choice of 
recall period depends on the purpose of measurement and 
the frequency and intensity of the concept analyzed. ISPOR 
recommends a short recall period of 24 h for PROMs for 
regulatory decision-making [8]. None of the PROMs we 
evaluated have a 24 h recall period. KINDL, KIDSCREEN, 
and PedsQL acute versions have a recall period of one week. 
CHIP, CHQ, PedsQL, and DCGM-37 have a recall period 
of four weeks. While a short recall period is favored, the 
downsides include frequent measurements, respondent 
burden, and failure to capture symptoms outside the recall 
period window [8]. The recall periods in these PROMs are 
an attempt for a practical solution. However, if used in a 
clinical study, the rationale should be justified based on the 
situation. If a 24 h recall period is necessary depending on 
the purpose of the study or regulatory feedback, the cur-
rent PROMs can be adapted and validated for daily meas-
urements. Alternatively, further research could be done to 
develop patient diaries with once or twice daily response 
options to overcome the challenges of the long recall period.

The instrument response scales are important to the over-
all relevance and quality of the pediatric instrument. The 
Likert scale is among the most common response measure-
ments [36]. The Likert scale responses typically vary from 
3-to-5 points. Studies have shown that children understand 
and can grade 5-Likert scales adequately, especially for con-
crete tasks, but the items and response options need to be 
worded carefully [36]. To enhance judgment of response, in 
tests for young children under 8 years, a simplified 3-point 
Likert scale is supplemented with faces (smileys) or cartoon 
illustrations to facilitate comprehension. Although there is 
limited evidence on the advantage of pictorial illustrations 
in PRO instruments, a study showed they keep the child 
engaged and thus help in faster completion of the items [37].

Similarly, PROM administration procedures depend 
on the age group of the respondents. As per the task force 
report, older children and adolescents can be expected to 
complete the PROM independently. Generally, the compre-
hension and reading ability of older children and adolescents 
favors independent PROM completion with little to no sup-
port. However, an interview approach with the questions 
read to children is advised and implemented for younger 
children or children with learning disabilities. All the six 
PROMs take this administration approach into account. 
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While the ISPOR guidance supports self-reported measures 
for children, proxy-reported outcome measures may be used 
in children who cannot complete the PROMs by themselves 
due to developmental or cognitive challenges, illnesses, 
and are too young. It is also recommended by ISPOR task 
force to implement electronic PRO data collection [8]. Many 
children are familiar with digital screen-based activities and 
may prefer electronic means of collecting PRO data. The 
advantages are improved efficiency and fewer errors or omit-
ted responses [38]. All six pediatric PROMs had electronic 
versions for data collection.

Variations in cultural perspectives can lead to erroneous 
conclusions as well. Differences in education systems and 
the subsequent impact on language and reading abilities, 
willingness to talk about specific topics, preference to be 
interviewed in parents’ presence, or be independent respond-
ers can all be sources of cultural biases. These aspects are 
addressed when the tool is developed during the content 
validation phase. We identified that DISABKIDS and KID-
SCREEN projects were a step in the right direction, where 
cross-cultural effects and multiple translations of PRO 
instruments were considered right from the beginning in a 
European collaboration. During large clinical studies, with 
cultural variations in perspective, the interpretation of the 
PRO tools is acknowledged as a limitation if not validated 
in the specific ethnicity. When a PROM is translated into 
another language, the translation and cross-cultural adapta-
tion process should follow the best-practice methodology 
[39].

This study shows that there are differences among the 
pediatric PROMs and the heterogeneity in the pediatric pop-
ulation, thus making the selection of a PROM for a clinical 
trial challenging. The accurate measurement of PRO end-
points relies on opting for a suitable PROM applied to the 
correct population. Selecting a suitable PROM depends on 
the disease indication, purpose and duration of the study, 
responder population, frequency of measurements, concepts/
primary domains of interest, administration approach, and 
psychometric properties of the PROM. An extensive litera-
ture search of existing generic and disease-specific PROMs, 
their use in clinical studies, along with qualitative interviews 
with KOL/experts and caregivers are performed to facilitate 
the selection of suitable PROMs for trials. Additionally, the 
COSMIN checklist can aid in the evaluation of the measure-
ment properties of a PROM to ensure scientifically appro-
priate conclusions of the concepts measured. In a trial with 
multiple age groups that do not align with the age range of 
the PROMs, one might adapt the existing validated PROMs 
for the age groups in the trials. Also, it is important to use 
validated measurements that are appropriate for the age 
group, and hence combining different validated PRO tools 
in one trial might be an option.

Future Implications for Practice 
and Research

To overcome the limitations of the current pediatric instru-
ments, pediatric PROMs with computerized-adaptive test 
(CAT) software are being favored in children. The CAT 
versions of instruments use software algorithms to select 
optimal items based on the respondent’s overall patterns 
of responses [40]. Such PROMs address problems associ-
ated with readability and age-appropriate concepts by cus-
tomizing the items to the respondent level based on prior 
responses. Also, there’s potential to explore digital or game-
like apps to make pediatric self-measurements more engag-
ing for children. Apps like electronic Pain Assessment Tool 
(ePAT) or PainChek® used in older adult patients, use AI 
technology for facial analysis to evaluate the presence and 
intensity of pain [41, 42]. Such digital apps and game-like 
formats for PRO assessments will help children be more 
interested in providing measurements and improve the eval-
uation of symptoms that children struggle to verbalize or 
articulate.

While it is important to have new PROMs using the digi-
tal platform, this study has shown fundamental differences 
and similarities exist between the PROMs. Unlike psycho-
metric properties, similar focus is required for other aspects 
of the PROMs mentioned in the ISPOR task force. While we 
have compared the most used PROMs along these aspects, 
further work is needed to translate these findings into con-
sistent new PROMs. Establishing consistency between the 
PROM instruments is pertinent to improving patient out-
comes in the pediatric population.

Conclusion

We identified six PROMs widely used in studies for children 
to reliably report their health states. Based on our work and 
the good practices and issues identified by the ISPOR task 
force to develop PROMs for children, we believe that many 
areas of pediatric PROMs need further research. An instru-
ment that appropriately captures all relevant age-appropriate 
domains in PROMs to measure outcomes in pediatric drug 
development is yet to be developed. Determining appropri-
ate concepts is complicated as the pediatric subpopulations 
are developmentally heterogeneous [8]. More studies are 
required to agree on dimensions necessary for children of 
different age groups, especially from childhood to adoles-
cence and adolescence to adulthood. We believe research 
is needed to understand the optimal length and number of 
items of pediatric PROMs, being mindful that in addition 
to children being easily distracted, many of the children 
are not entirely healthy and cannot be encumbered further. 
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Additional methods like exit interviews with children and 
caregivers at the end of a trial on their experience filling 
PROMs could give valuable insight into optimal PROM 
length. Such research will expand the toolbox of fit-for-
purpose pediatric PROMs overcoming the gaps in the cur-
rent PROMs and are suitable for regulatory decision-making 
purposes.
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