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Abstract

Introduction Self-report is the gold standard for measuring children’s health-related outcomes. Design of such measures is
complex and challenging. This review aims to systematically appraise the evidence on recall period, response scale format,
mode of administration and approaches needed to enable children and young people < 19 years to participate in valid and
reliable self-reporting of their health outcomes.

Method PsycInfo, Medline, CINAHL and Embase were searched from 1 January 1990 to 15 March 2020, and citation search-
ing undertaken in Scopus. Articles were included if they were primary research or case reports of > 3 participants reporting
the following: recall period, response scale selection, administration modality. Quality was assessed using QualSyst, and
results synthesised narratively. This review was conducted and reported according to PRISMA guidelines.

Results 81 of 13,215 retrieved articles met the inclusion criteria. Children <5 years old cannot validly and reliably self-report
health outcomes. Face scales demonstrate better psychometric properties than visual analogue or Likert scales. Computerised
and paper scales generally show equivalent construct validity. Children prefer computerised measures. Children <7 years
old think dichotomously so need two response options. Those > 8 years old can reliably use a 3-point scale.

Conclusion The results of this review have both clinical and research implications. They can be used to inform appropriate
choice of PROM for use with CYP in the clinical setting. We also give eight recommendations for future development of
self-reported outcome measures for children and young people.
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Exclusion criteria were case reports of <3 participants
(due to the risk of selection bias), discussion articles, editori-
als, reports, letters and reviews.

Study selection and data extraction

Citations were imported to EndNote (v9) and de-duplicated.
Titles and abstracts of retrieved articles were screened for
eligibility by one reviewer (LC). If there was not enough
information within the title and abstract to determine eligi-
bility, the full text article was screened. Remaining full text
articles were screened by LC. 10% of the full text articles
were screened by a 2nd reviewer (JA). Any discrepancies
were resolved through discussion, and a third reviewer con-
sulted as necessary (CES or RH).

Data from eligible studies were extracted into a common
table: study authors, year of publication, geographic loca-
tion, objective, study design, sample characteristics (popula-
tion, size, setting), measure characteristics reported (recall
period, response format, administration modality) and main
findings.

Quality appraisal and data synthesis

QualSyst was applied rather than the COSMIN checklist in
line with the overall aim of this review to examine response
format, administration mode and recall period, rather than
to appraise specific PROMs [14]. QualSyst assesses study
quality with two scoring systems, one for qualitative and
one for quantitative research. The qualitative scale consists
of ten items with scores from zero to two, yielding a maxi-
mum score of 20. The quantitative scale consists of 14 items
with scores from zero to two, an option to score an item ‘not
applicable’, and maximum total score of 28. Overall scores
are reported as percentages. Mixed method studies received
two scores—one each for the qualitative and quantitative
components [15]. Inter-rater agreement was assessed for
10% of the included articles.

Results were synthesized narratively to appraise the het-
erogeneity of included studies, and any similarities or differ-
ences in findings. The results were used to make recommen-
dations on recall period, response format and administration
mode when developing self-reported health outcome meas-
ures for CYP.

Results
Study selection
The search identified 13,207 articles after deduplication. A

further 8 were identified via reference searching. 187 articles
required full text review and 81 met the inclusion criteria.

Of the articles included, 45 reported on response format
[16-60], seven on recall period [61-67], 24 on administra-
tion mode [68-91], four on both recall and response format
[92-95] and one on response format and administration
mode [96]. The PRISMA flowchart is shown in Fig. 1 [9].

General Information on Included Studies

Tables 2, 3 and 4 summarise included studies and qual-
ity scores. Supplements 2 and 3 provide details of quality
scores by item. The majority of included studies were con-
ducted in Europe (n=25/81) [17-20, 22, 26, 34, 37, 40,
41, 44, 50, 59, 65, 69, 71, 72, 75-78, 82-84, 87], the USA
(n=31/81) [16, 28, 29, 36, 38, 46-48, 51, 53, 54, 57, 58,
61-64, 6668, 70, 74,79, 80, 85, 86, §9, 90, 92, 95, 96] and
Canada (n=18/81) [21, 23-25, 27, 32, 39, 42,43, 49, 52, 55,
56, 60, 81, 88, 91, 93] with two from Australia [31, 33], and
one each from Japan [45], Korea [35], New Zealand [73],
Kenya [94] and Jordan [30]. With respect to study design,
n=068/81 used quantitative methodology, n=11/81 quali-
tative methodology and n=2/81 mixed methods. Settings
were predominantly home, school/nursery or hospital, and
the 33,834 participants ranged from 3 to 18 years and were
either healthy children (n=30) or had one of a wide range
of medical conditions (n=150).

Quality of included studies

Study quality ranged from 38 to 96%, with 10/81 scoring
less than the 55% quality inclusion threshold recommended
by the QualSyst [15]. The main reasons for poor scoring
were small sample size, using parametric statistical tests
without stating whether data was normally distributed,
treating data from Likert scales as if it was interval, using
Pearson’s correlation coefficient instead of intraclass correla-
tion coefficient [97] and not stating randomisation methods.
Qualitative papers rarely discussed reflexivity, the role of
the researcher in the interview process or the connection
to a theoretical framework. These low scoring studies were
included in the review as it is often difficult to determine
whether quality scoring elements were not reported rather
than not taken into consideration.

Response format

50 papers investigated ability to use specific response for-
mats [16-60, 92-96] (see Table 2 for details). The majority
reported on one or more of the following pictorial scales,
(faces pain scale revised (FPS-R) or Wong-Baker faces)
(n=24), visual analogue scales (VAS) (n=15), and Likert
scales (numerical or word descriptor) (n=14). The meth-
odology for these studies was mainly quantitative, assess-
ing acceptability, feasibility, validity and reliability. Nine
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qualitative studies used cognitive interviews to assess chil-
dren’s understanding of response formats.

One study demonstrated that 3-year-olds exhibited a ‘yes’
bias to knowledge and preference-based questions even
though they knew the answer should be ‘no’. By the age of
5-6 years this response bias did not exist in preference-based
questions and was only weakly associated with knowledge
questions regarding familiar objects [45].

Pictorial scales (n =24 studies)

Most pictorial scales for children are ‘faces’ scales. These
are generally used for self-reporting pain and show a series
of faces with graded intensity from ‘no pain’ to ‘worst pain
possible’ [24]. Children are asked to point to the face that
best shows how they are feeling. Most studies in this review
have used either the Wong-Baker Faces scale (n=5) or the
FPS-R (n-19). The Wong-Baker scale has six cartoon-like,
hand drawn faces ranging from smiling to crying with a
score of 0-5 [98]. The FPS-R was adapted from the original

@ Springer

FPS which had seven faces [99]. The FPS-R excludes smiles
and tears and has six hand-drawn faces rather than seven so
that it can be scored from O to 5 allowing scoring to be in
line with other pain measures [32]. There is also a simplified
version of the FPS (S-FPS), designed for children 3-5 years
old, which first asks the child if they are in pain and if they
respond ‘yes’ then they are shown a three-point faces scale
[27].

From the age of seven, the use of six-point faces scales
shows construct (convergent and discriminant) validity [16,
41, 49, 56, 96]. Convergent validity was found with numeri-
cal/verbal rating scales, VAS and the Poker Chip Tool in
children 6-8 years old (r> 0.7 or p <0.001) [22]). The Poker
Chip (known as Pieces of Hurt) tool involves children being
asked to pick the number of Poker Chips that represent their
level of pain. One chip represents a small amount of pain and
four the most amount.

Cognitive interview studies showed that children of 7 and
over are generally able to understand and complete faces
measures [96]. In younger children, the evidence on ability
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z to use faces scales is mixed. Two studies report that six-
2 g _ point faces scales are valid (convergent validity r>0.71
SERRE ® with word descriptor scale; discriminant validity p <0.001
L85, § 3 . 5 E belfore. gnd after a painful proc.edure.) and reliable (test—retest
:’;i g ;g Z o3 g % =3 reliability rj:0.9, p<0..005) in chlldr.en as young as three.
= ° % = g i 2 .;;t: 322 E E These studies had relatively low quality scores and data on
S 5 g £ § 4;:’ i g Lo t = ‘% B 3—7-year olds was analysed together [36, 57]. Other studies
¥ Z g ; Qg :}g 5 % :% § g'é‘ § have shown that not all children under 7 years are able to
E &;) é % > .% é ﬁ 28 < § é understand six-point faces scales, and some have difficulty
B § SSEE g S 2% 23 in using the middle of the scale [33, 49, 93, 96]. There is
= § 2 > Eﬁ% S 582y g % é g no evidence that ability to use faces scales differs between
Z, %) g g q‘é i s E §£ S ; = % 2 healthy children and those with underlying conditions.
g R EZ5 83 g‘g E g % o é‘% Although faces scales tended to demonstrate convergent
E 2 5;3 Z 05 § - svEad validity with other response formats such as VAS and the
':2% éE £E288 § £ E20c3%s8¢e8 Poker Chip tool in children between 4 and 7 years, scores

tend to be skewed low, suggesting children are scoring at the
extremes and are unable to use the middle response option
[31]. Studies of the S-FPS suggest that from 4 years, a three-
point faces scale can be used reliably, although 4-year-olds
tend to use the scale anchors thus rendering it dichotomous
[26, 27].

Scales with smiling anchors lead to reporting of higher
pain scores in 5—13-year-olds, compared to those with neu-
tral face anchors, although scores between the two scales
correlate [23-25]. Children aged 5-12 years expressed a
preference for cartoon like faces in one study [24].

69 time 2; Hospital; 8-14 Both measures were highly reliable in

234; Hospital; 4—12 years; Inpatients

91 time 1 N

years; Chronic illness

Sample size (V); Setting; Age; Population

N

Likert scales (n=14 studies)

These studies were carried out with children 8 years and
over, except one which had a lower age limit of 6 years [59].
Most showed that children from 8 years old can understand
and use a 4 or 5-point Likert scale [20, 34, 42, 43, 46, 95],
with scores correlating strongly with a VAS [59]. Cognitive
interview studies (5—18 years) demonstrated that if children
struggled with Likert scales, it was usually with the mid-
dle points of a scale [34, 42, 92] with the term ‘moderate’
being perceived as confusing [44, 46]. One study found
that children 13-18 years old could not use a 4-point Lik-
ert scale as they were unable to quantify the differences
between response options. Addition of a fifth point created
more divergence and was harder to understand [94]. Four
studies in children 8—18 years used item response theory to
examine scale performance [17, 38, 53, 60]. Three found
that using a five-point scale led to disordered thresholds and
performance was enhanced by using a three-point scale [17,
38, 60]. One study in 9—10-year-olds showed that a five-
point scale was not fully utilised [53]. Negatively formu-
lated questions were shown to have no effect on reliability
in one study [20]. As with faces scales, there is no evidence
that ability to use a Likert scale differs between healthy and
unwell children.

faces pain scale revised, and to determine

whether the electronic version can be

used by children 4 years and over
physical function and quality of life using

well-established measures of children’s
the ASK and PedsQL measures

for electronic and paper versions of the
To test the impact of web administration on N

To compare concordance and preference

Objective

Cross-sectional; Acceptability, construct

validity, feasibility
Prospective; Construct validity, feasibility

Author (date); Country; Study Design;
Measurement properties evaluated

Wood (2011) [87]; France; Quantitative;
Young (2009) [88]; Canada; Quantitative;

Table 4 (continued)
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Visual analogue scales (n=15 studies)

A visual analogue scale is usually a 100 mm long horizontal
line with verbal descriptors at each end expressing extremes
of feeling. Respondents mark a point on the line that best
corresponds to the severity of their symptom or feeling
[100].

At all ages the VAS seems to be less valid and reliable to
use than faces or Likert scales, with slight pain on a verbal
rating scale corresponding to a wide interval of 7-65 on
a VAS scale [18, 57]. In children aged 5-7 years, cogni-
tive ability, chronological age and the ability to conduct a
seriation task (arranging circles in order of size) seems to
be the best predictor of ability to use a VAS [47, 48]. Cogni-
tive ability was less important after the age of seven [48].
This finding is supported by a study in children 9-12 years
with learning impairment who only used the scale anchors,
whereas children without learning impairment of the same
age were able to use the whole VAS [21]. One study sug-
gests that for those over 8 years old, the addition of picto-
rial anchors allowed children to make greater use of the full
scale [29].

Other scales (n=6)

The Pain Block Scale is a pictorial ordered block scale with
a score between 0 and 10. This demonstrates agreement with
the FPS-R and has discriminant validity in children from the
age of 4-7 years who can count to five [35].

Two studies in children 3—14 years showed that the Poker
Chip tool has convergent validity with faces scales (r=0.67;
p<0.001) [30, 54] and one in children 4-7 years old showed
convergent validity with VAS and VRS (r=0.7) [31]. One
study showed that 65% of 4—7-year olds understood the scale
[93].

The coloured analogue scale (CAS) resembles a ruler,
with one side showing a wedge-shaped figure filled with
colour that progresses from white to red as the figure widens.
The other side shows corresponding numerical ratings from
1 to 10 cm. One study demonstrated discriminant and con-
struct validity with the VAS, and children from 5 to 16 years
found the CAS easier to use than the VAS [55].

Preference of scale (n=13)

13 studies asked children 3—18 years their preference of
scale [18, 22, 30, 36, 41, 44, 50, 51, 54-56, 59]. In all stud-
ies using a faces scale this was preferred to VAS and Likert
scales [22, 30, 36, 41, 54, 56, 57]. In all but one study, Likert
scales were preferred to VAS [36, 50, 51, 59]. Four studies
examined preference for the CAS, and in three it was pre-
ferred to FPS-R, VAS and Likert scales [22, 51, 55]. The
FPS-R was preferred to the CAS in one study [41].

@ Springer

Recall period (n=11)

11 studies reported on recall period [61-67, 92-95] (see
Table 3 for details). Of these, 5/9 compared daily diary
reports to retrospective questionnaires. Four of these were
conducted in children 8 years and over and one in children
from 6 years old. They showed that shorter recall periods
lead to better correlation with daily diaries, with 7—14 days
being optimal [61-65]. The other six studies were cognitive
interview studies. These suggest that children under 8 years
old cannot understand the concept of a week [92] and some
could not understand the term ‘yesterday’ [93]. Those over
8 years could use both 7 day and 4-week recall periods [66,
67, 92, 95]. One study asked children 13—18 years old their
recall preference and they suggested that 24 h was preferable
but that one month would be easy to remember as they had
monthly clinic appointments [94].

Administration mode (n=24)

24 studies reported on administration mode with children
aged 4-18 years [68, 70-91, 96] (see Table 4). The major-
ity compared paper and pencil PROMs with an identical
computerised version. Most studies showed moderate to
strong correlation between paper and computerised ver-
sions [71, 75, 76, 81, 83, 84, 87-89, 91]. All studies that
asked preference for mode showed preference for computer-
based measures [71-73, 78, 81, 87, 91]. Sensitive subjects
such as stress, coping, alcohol and tobacco use were more
likely to be reported using web-based measures in children
8-18 years [70, 74, 78, 79]. One study showed that those
under 8 years needed help completing a computerised meas-
ure [96]. There was fewer missing data with computerised
measures. It was not always clear whether this was due to the
inability to move on until a question was completed [75, 82,
85]. Strong factorial invariance was found across telephone,
face to face and mail [86], and computer and telephone
methods were also shown to be strongly correlated [90].

Discussion

This review provides evidence that CYP over 5 years old can
meaningfully report on aspects of their own health, provid-
ing consideration is given to age, response format and recall
period. CYP as young as 4 years old expressed a preference
for completing measures regarding their health via a com-
puterised method.

To self-report health-outcomes, children must have at
least a rudimentary self-concept and ability to express this,
understand the basic notions of health and illness, be able
to pay attention, discriminate between the response options,
recall health experiences and write a response [92]. Until
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4-5 years old, children’s language and thought processes
are limited, so their ability to go through these process is
also limited [101]. Children as young as 3 years of age were
included in some of the studies in this review but results
were presented alongside those of children ranging from
6 to 17 years old. The results of this review suggest that
most children over five are able to reliably self-report on
their health to some degree, with children younger than this
exhibiting a ‘yes’ bias in response to questions [45].

Response format

Up until 6-7 years old, children view themselves in predomi-
nantly physical terms and their response to questionnaires is
mainly dichotomous [102]. This is demonstrated in studies
of 3—7-year-olds using a 3-point faces scale where only the
anchors were used [26, 27]. Evidence on the ability of CYP
over 7 years old to use 5- or 6-point response formats is
mixed. This may be a reflection of variability in children’s
development, with chronological age having less of an influ-
ence than cognitive ability [5]. Difficulty with the middle
of scales was found in cognitive interview studies in those
5-18 years using Likert scales [42, 44, 92, 94]. In contrast,
evidence from other cognitive interview and validity and
reliability studies showed that those over 8§ years old can
understand 5-point Likert scales [20, 34, 42, 43, 46, 95] and
that children over the age of 7 years can validly and reli-
ably use scales with six faces [16, 33, 49, 93, 96]. However,
item response theory studies show that the use of 5-point
Likert scales led to disordered thresholds and 3-point scales
functioned better in those 8—18 years old [17, 38, 60]. As
data for all ages was usually presented together, it is not
possible to ascertain whether older children can reliably use
a 5-point response format. The VAS was less reliable and
valid than Likert or faces across the age span [18, 57] and
functions better with pictorial anchors [29]. There was an
overwhelming preference at all ages for faces scales, with
the VAS being the least preferred, suggesting that children
are motivated by visually appealing response formats. It
is recommended that when developing PROMS for CYP
consideration is given to making them visually appealing to
improve acceptability. It is also recommended that a dichoto-
mous response format is used for those aged 5-7 years and
a 3-point response format should be considered for those
seven and over. Validity of response formats should not be
evaluated solely in terms of convergent and discriminant
validity of the measure, as this will often be high. Cogni-
tive interview studies should also be undertaken, to give
greater insight into how response format is understood. This
review found no evidence that children who had underlying
health conditions, were able to more reliably use any of the
response formats described than their healthy peers.

Recall period

Evidence on recall period is limited, with only 11 studies
reporting on this. These suggest that recall period should
be kept to 24—48 h for those under 8 [92, 93]. Those over
8 years old are able to respond reliably to events that occur
over the past 7-14 days [66, 67, 92, 95]. It is recommended
that when developing PROMs for CYP the recall period is
kept to no more than 48 h for those under 8 years. From 8
years old CYP seem to be able to recall the past 14 days, but
due to data being presented for wide age ranges is unclear
from what age CYP may be able to recall further than this.

Administration mode

Online and paper-and-pencil response formats demon-
strated moderate to strong correlation [71, 75, 76, 81, 83,
84, 87-89, 91], similar to findings in adults [103] and there
was an overwhelming preference for a computerised format
[71-73,78, 81, 87, 91]. Sensitive questions are more likely
to be answered honestly in a computerised measure, prob-
ably as this method of data collection is perceived as more
anonymous [70, 74, 78, 79]. There was fewer missing data
on computerised versions of measures, possibly because
children were not allowed to move to the next question if
a response was left unanswered [75, 82, 85]. Those under
8 years old may need help from an adult to complete com-
puterised outcome measures [96]. It is recommended that
PROMS developed for CYP of all ages include a computer-
ised version to enhance acceptability.

Strengths and limitations

This systematic review provides evidence of children’s abil-
ity to self-report on their health outcomes in terms of recall
period, response format and administration mode of measures
but has some limitations. The inclusion criteria only incorpo-
rated articles published in the English language and searches
were carried out in health-related databases; further evidence
may be found in educational research. There were relatively
few studies on recall period (n=11) and the effects of cogni-
tive ability rather than chronological age (n=2) which high-
light areas for future research. This review identified 13,215
articles for screening, another eight were included as a result
of hand-searching and communication with experts. The
assessment of recall period, response format and administra-
tion mode was a small part of these studies and as such, was
not included in the paper keywords. The quality of included
studies was poor in some instances which could have affected
the reported results. These were included as it is often not
possible to assess which aspects were addressed but not
reported in the published paper. This is particularly relevant

@ Springer
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for older studies that were published before current reporting
guidance was developed. Sample size was sometimes small,
but it is well known that recruiting to paediatric research,
particularly when this includes children with an underlying
health condition, can be challenging [104]. A large number of
studies were researching pain focused measures, rather than
having a multi-dimensional focus.

Most included studies did not stratify their results by
age, presenting data for wide age ranges. This makes
it impossible to distinguish variation in ability by age
group. As cognitive ability usually improves with age, it
is recommended that when developing PROMs, psycho-
metric testing is stratified by age and/or cognitive ability.
PROM developers should also consider having different
versions for different age groups or developmental ability
to account for this. Future research could also take fur-
ther steps to appraise the reliability of CYP self-report by
using multi-indicator approaches, such as lack of response
variability, excessive response variation and extreme,
inconsistent or improbable response patterns, to assess
invalid responses at the individual level [105].

Implications for developing PROMS for CYP.

From this systematic review we make eight recommen-
dations for developing PROMS for CYP. These are:

1. Proxy measures should be used for those under 5 years
old.

2. Measures should be visually appealing, to improve
acceptability.

3. PROM studies should be analysed and reported in devel-
opmentally appropriate age bands.

4. Developers should consider different versions of a meas-
ure for different age groups.

5. Development should include both cognitive interview
studies, and psychometric testing to enhance under-
standing of how children formulate answers.

6. 5-7 years olds should be given a dichotomous response
format; those 7 years and over should be given a three-
point response format.

7. Recall period should be kept short, no more than 48 h
for those 5-7 years.

8. PROMS should have a computerised version.

We propose that these recommendations are used
alongside the COSMIN and Rothrock [14, 106] guidance
on PROM development and validation.

Conclusion
Development of PROMS for CYP is complex and chal-

lenging due to diversity in developmental stage and cog-
nitive ability. Children <5 years old are unable to reliably

@ Springer

report on their own health outcomes. Children < 8 years
old cannot accurately recall beyond the past 48 h and can
only reliably use a dichotomous response format. Chil-
dren find visually appealing measures, in a computer-
ised format more acceptable to use. Future work should
focus on the impact of cognitive ability on self-report in
CYP, reporting results of validation studies in smaller
age ranges and establishing whether CYP with underly-
ing health conditions are more able to report on their
own health outcomes than their healthy peers. The results
of this review have both clinical and research implica-
tions. They can be used to inform appropriate choice of
PROM in the clinical setting. Our eight recommendations
for developing PROMS for CYP can be used to further
research in PROM development for CYP.

Supplementary Information The online version contains sup-
plementary material available at https://doi.org/10.1007/
s11136-021-02814-4.
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