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 Self-report has often been identified as the 
'gold standard' for pain measurement (McGrath et 
al., 1995; McGrath et al., 1996) despite its 
limitations and complex interpretation (Williams et 
al., 2000; Hodgins, 2002; Craig & Badali, 2004). 
One of the limitations is associated with the use of 
self-report measures with young children, 
particularly those under 5 years of age. While it has 
been suggested that some children as young as 3 
years old are capable of using self-report measures 
(Villarruel & Denyes, 1991), data are lacking on 
whether those children who can validly use pain 
scales can be identified beforehand. 
 The cognitive and social abilities necessary to 
self-report pain through measures such as faces 
scales and visual analog scales change rapidly as 
children progress from preschool to early school 
age. Children younger than 3 years are unable to 
quantify pain using self-report measures, while 
most children older than 5 years are able to rate 
their pain on suitable scales (McGrath, 1990; 
Shields et al., 2003; Spagrud et al., 2003).  
 If clinicians routinely ask all 3- or 4-year-old 
children for their pain ratings, some of these ratings 
will be invalid (e.g. because the child 
misunderstands the scale). The ensuing inaccurate 
pain assessment could lead to suboptimal pain 
management. On the other hand, if clinicians avoid 
asking any 4-year-olds for their pain ratings, 

valuable information will be missed from those 
children who are able accurately to report their pain 
intensity. Therefore, screening 3- to 5-year-old 
children for their ability to complete self-report 
tasks has the potential to provide a better estimate 
compared to chronological age (McGrath, 1990).  
 This review summarizes past methods of 
screening young children for their ability to use 
self-report pain scales, and discusses what may 
make a screening tool practical and efficient in 
clinical use. 

Methods of screening 
 The purpose of screening is to distinguish 
between children who can validly and reliably use 
self-report scales and those who cannot. Numerous 
strategies have been employed to this end, as shown 
in Table 1. 

 Verbal comprehension. Children’s verbal 
descriptions of pain have been proposed as a 
screening method (McGrath, 1990; St-Laurent-
Gagnon et al., 1999). For example, before rating a 
common acute pain episode, St-Laurent-Gagnon et 
al. had children talk about the most hurt they had 
ever experienced and comment on pictures showing 
painful incidents. It was assumed that children who 
were unable to talk about pain did not understand 
the topic and therefore would not succeed in self-
reporting pain. These children were excluded from 
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Table 1. Tasks used in past research to screen for children’s ability to self-report pain 
 

Task Description Key references 

Comprehension Talking about personally experienced pain as a 
means of revealing knowledge of the topic. 

St-Laurent-Gagnon et 
al., 1999 

Matching Identifying the correct situation or face that corre-
sponds with a specific point on a scale. 

Fanurik et al., 1998 

Vignettes Using the chosen measure to score situations varying 
in pain intensity. 

McGrath, 1990 

Rating a known quantity Using a scale to rate the magnitude of a target that 
has known physical properties (e.g. VAS ratings of 
the size of circles). 

McGrath, 1990 

Seriation Putting objects in order (sorting on a dimension such 
as size or facial expression). 

Beyer & Aradine, 
1986 

Classification Categorizing along a dimension (e.g. size, shape, 
magnitude). 

Fanurik et al., 1998 
 

Counting Counting by selected intervals (e.g. ones, tens). Beyer, 1984 

Symbols 
 

Using representations to denote abstract concepts not 
present (linking the representation to the referent). 

Denham, 1986* 
 

* screened for preschoolers' ability to understand others’ feelings and their cognitive perspective-taking 
abilities, not pain 

the study. However, the reception and 
comprehension of a concept precede its expression 
(Stark, 1969). Therefore, many young children who 
lack the verbal skills and life experiences to 
describe their pain may nevertheless be able to 
complete a simple pain-rating task. Verbally 
discussing pain is not necessarily a required 
component in children’s use of those self-report 
scales that require no verbal expressive response. 

 Rating a known quantity. To screen for 
children’s ability to use the visual analog scale 
(VAS), McGrath (1990) asked children from 
preschool age through adolescence to use the VAS 
to rate the size of seven printed circles varying in 
diameter. The correlation between children’s 
responses and the actual size of the circles was 
calculated to determine if children could correctly 
use the VAS. A correlation of r = 0.7 or greater was 

interpreted as indicating adequate skill in using the 
VAS. Success on the task improved with age – 
children under 6 years were generally unsuccessful, 
while most children over 6 years succeeded. The 
latter finding has since been replicated (Shields et 
al., 2003; Shields et al., 2005). However, having 
children rate the size of a concrete object may not 
indicate their ability to rate the more abstract 
concept of pain intensity.  

 Vignettes depicting hypothetical pain. Several 
studies ask children to use a self-report tool to rate 
the amount of pain depicted in hypothetical 
situations. McGrath (1990) had children use the 
VAS to rate five hypothetical pain situations from 
her Children’s Pain Inventory. The situations depict 
a variety of combinations of pain intensity and pain 
affect (e.g. “How much does it hurt when you eat 
lunch?”, “How much does it hurt when you have an 
operation in the hospital?”). Most children older 
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than 5 years were able to complete the task. The 
Charleston Pediatric Pain Pictures (CPPP; Belter et 
al., 1988) are line-drawings of a child engaged in 
medical, play, and home activities varying in pain 
intensity. Children are shown each picture and 
provided with a brief verbal description of the 
action taking place. Using a preselected scale, 
children are asked to rate how much pain they 
would feel if they were the child in the picture. 
Moderate to high internal consistency has been 
observed among children 3 to 6 years old when 
rating the CPPP with three different instruments 
(Belter et al., 1988). The CPPP provides a valid 
index of the pain intensity expected for common 
painful events in young school-aged children 
(Adesman & Walco, 1992). However, because 
preschool-aged children have difficulty taking 
perspectives other than their own (Siegler, 1991), 
rating the pain hypothetically experienced by a 
person in a story or picture may be too complex a 
screening tool for them.  
 Lander and Fowler-Kerry (1993) assessed 
children’s comprehension of the VAS by having 
them use the measure to rate the pain intensity 
depicted in three pain faces. Most children older 
than 7 years were able to complete the task 
accurately. However, the use of this task with 
preschoolers has not been investigated.  

 Seriation. Several studies have used seriation, 
the process of organizing objects into an ordered 
series (e.g. increasing height), as a screening task 
(e.g. Beyer & Aradine, 1986; Villarruel & Denyes, 
1991; Shih & von Baeyer, 1994; Fanurik et al., 
1998). If children are unable to complete the 
seriation task, it is presumed that they cannot 
correctly use the self-report measure. Beyer and 
colleagues have employed a simplified seriation 
task, asking children to place six triangles in order 
by having them find the biggest shape, then the 
smallest shape, and then select the biggest shape 
among those remaining until no shapes remained. 
Beyer et al. recommend that only children who 
successfully completed this simplified seriation task 
should be asked to use the Oucher (a faces pain 
scale; Beyer, 1984; Beyer et al., 1992; Beyer et al., 
2005; Yeh, 2005). In most of these studies, none of 
the children who failed the seriation task went on to 

use the Oucher, so the screening task could not be 
analyzed for its ability to identify children capable 
of providing self-reports of pain. However, in one 
study from Beyer’s group, Villarruel and Denyes 
(1991) allowed all children to continue to the next 
phase of the study, regardless of their accuracy on 
the seriation task. The next phase was another 
seriation task that involved seriating the Oucher 
faces. Eighty-five percent of children correctly 
sequenced the six triangles. Correlations between 
child ranking and actual ranking on the order of the 
Oucher faces (i.e. the second seriation task) among 
these children ranged from r = 0.65 to 0.67. 
Correlations for the 15% of children who failed the 
initial seriation task ranged from r = 0.16 to 0.22. 
The discrepancy in accuracy of ranking the Oucher 
faces between those who passed and failed the 
initial seriation task suggests that the ability to 
seriate shapes by size can predict the ability to 
seriate faces by pain expression, but the data do not 
provide evidence that the faces scale was validly 
used to report actual pain intensity. Moreover, the 
results contrast with those of Shih and von Baeyer 
(1994) who found no association between 
preschoolers’ accuracy in seriation of shades of 
gray and their accuracy in seriation of faces by 
expression on the Affective Faces Scale (McGrath 
et al., 1985).  

 Other screening tasks. To screen for 3- to 6-
year-olds' accuracy in rating the CPPP with a faces 
scale, Stanford, Chambers, and Craig (2006) 
administered a number of screening tasks. Although 
classification, seriation, language, and cognitive 
tasks were employed, age was the only significant 
predictor of children’s ability to use the scale to rate 
the vignettes, accounting for 34% of the variance in 
children's CPPP errors.  
 Current research (von Baeyer et al., 2005) is 
investigating several screening tasks that may be 
useful in distinguishing 3- to 5-year-olds who are 
capable of using self-report measures from those 
who are not. One such task involved choosing the 
middle-sized cup among three cups of differing 
sizes; success on this task was moderately 
correlated with accuracy in use of a simplified 
three-face pain scale to rate the amount of pain 
depicted in simple storybook pictures (r = 0.46) and 
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the CPPP (r = 0.45). Another screening task 
involved matching a face showing no, medium, or 
high pain to one of three pictures that varied in pain 
intensity; success on this task was also related to 
ability to rate pain depicted in simple storybook 
pictures (r = 0.53) and the CPPP (r = 0.52). 
However, none of the screening tasks had uniformly 
high predictive value across the age range of 3 to 5 
years; work is continuing to identify a screening 
task that has applicability across this range. 

Features of a useful screening tool 
A task analysis of the language, cognitive, and 

social skills that normally develop between the ages 
of 3 and 7 offers a starting point in understanding 
the developmental requirements of self-report. The 
skills required for use of any self-report tool are 
analyzed in Table 2. These skills normally develop 
in the toddler to early school-age years. 

The skills needed to provide a self-report 
should be screened for in a developmentally appro-
priate manner; that is, an ideal screening tool should 
employ clear and simple language, pictures, and 
response options. Perhaps as a way to simplify tasks 
that are overly complex, young children tend to 
respond to Likert, visual analog, and faces scales in 
a dichotomous manner. That is, they frequently 
choose the extremes rather than the central values 
(Goodenough et al., 1997; Hunter et al., 2000; 
Chambers & Johnston, 2002; Shields et al., 2003). 
Thus a screening task should reveal which children 
are likely to provide ratings in an incorrect di-
chotomous manner. 

Screening tasks should be designed to provide a 
graded score rather than strictly pass/fail. For ex-
ample, there is a developmental difference between 
a child who misplaces two out of six circles on a 
seriation task and a child who misplaces all six. 
Although the latter child fails to grasp the concept, 
the former child may understand the concept and be 
capable of using the self-report measure to some 
extent. The differing levels of cognitive develop-
ment among young children should be detected and 
revealed by the screening task.  

Time and simplicity are important practical 
concerns for health care providers. An effective 
screening tool should be simple and quick to admin-
ister, while keeping the child engaged in the activity. 

The cost and the amount of training required for 
health care providers should be kept at a minimum. 
The tool should also be appropriate for a clinical 
setting (e.g. materials that can be used in bed or on 
the bedside table and that can be sterilized or dis-
carded) and for children in pain. Children’s stress 
and anxiety can be high when they are in painful 
situations; therefore, the tool should not affect chil-
dren negatively. For example, the screening tool 
should not contribute to children’s anxiety or cause 
them to feel upset upon failure of the task. As pre-
viously mentioned, screening is an important step in 
pain management because valid and reliable pain 
ratings may increase pain management. Therefore, 
it is important to make screening as simple as pos-
sible for health care providers so as to not increase 
the burden of care. If a simple question or two can 
establish whether a particular young patient is able 
to make valid use of a self-report tool, then time 
will be saved and pain management improved. 

In summary, an ideal screening tool to assess 
young children’s ability to self-report pain should 
be sensitive to children’s rapid development in the 
preschool years and their limited attainment of con-
ceptual and language skills. It should be appropriate 
and acceptable for use in a clinical context. As an 
incidental benefit, the screening task may also pro-
vide some initial training for children on how to use 
the self-report measure. Furthermore, the screening 
tool should be cross-culturally validated and highly 
accepted in a variety of clinical situations. The 
weakest component in common self-report methods 
is the assumption that children will interpret the 
items and rate their pain the way the adult instru-
ment designers intended (Woolley et al., 2004). It 
remains to be determined whether any such valid 
screening tool exists, or whether simple chronologi-
cal age is the best predictor as suggested by Stan-
ford et al. (2006). 

Issues for research include: identifying the 
minimum cognitive skill set required for use of 
simple pain rating scales; selecting optimum mate-
rials (pictures, verbal instructions) for use at ages 3 
through 5 years; and validating the resulting screen-
ing tasks against known outcomes. Once appropri-
ate candidates for such screening techniques are 
identified, the latter task can be accomplished by 
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Table 2. Task analysis of the minimum skills required for use of any self-report tool  
 

Domain Skill  Example 

Receptive language and symbolic processing  

 • Understand the words used by the adult who 
is giving the instructions 

Look, point to, give, tell 

 • Recognize a symbol as representing some-
thing else  

Poker chips as pieces of pain 

 • Imagine or remember a situation which is not 
real at present 

Hypothetical child in CPPP; pain of nee-
dle given earlier 

 • Understand the linguistic connection between 
the parts of instructions referring to (a) pain, 
and (b) selecting a symbol such as a face or 
poker chip, and (c) linking the two 

(a) Which face (external object) 
(b) shows (symbolic operation) 
(c) how much pain you have? (internal 

state) 

Matching   

 • Recognize one-to-one correspondence of two 
things 

Match a picture of a face to a feeling 

Seriation  

 • Place a series in order Order a series of pictures of faces based 
on their serial nature (as opposed to 
matching) 

Numeration  

 • Counting number of objects Count out 1 to 4 poker chips 

Estimation of quantities (quantification)  

• Ordinal estimation None, some, a lot  

• Graded estimation None, little, medium, big 

Interoception  

 • Perceive, identify, localize pain Pain present or absent 

Social skills, motivation, and trust  

 • Listen to an adult examiner while looking at 
materials 

Looking at the pain scale while listening 
to instructions 

 • Trust the examiner and be willing to listen 
and follow instructions 
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administering the screening tasks along with pain 
measures to children who are experiencing clinical 
events that produce pain (such as medical proce-
dures) or relieve pain (such as administration of 
analgesics). Responsiveness of pain measurement is 
indicated by expected decreases or increases in pain 
ratings associated with such known events. Associa-
tions between the screening task performance and 
the responsiveness of individual children’s pain 
reports to these clinical events can then be inter-
preted as direct evidence of the validity of the 
screening measures. 
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	 Rating a known quantity. To screen for children’s ability to use the visual analog scale (VAS), McGrath (1990) asked children from preschool age through adolescence to use the VAS to rate the size of seven printed circles varying in diameter. The correlation between children’s responses and the actual size of the circles was calculated to determine if children could correctly use the VAS. A correlation of r = 0.7 or greater was interpreted as indicating adequate skill in using the VAS. Success on the task improved with age – children under 6 years were generally unsuccessful, while most children over 6 years succeeded. The latter finding has since been replicated (Shields et al., 2003; Shields et al., 2005). However, having children rate the size of a concrete object may not indicate their ability to rate the more abstract concept of pain intensity. 
	 Vignettes depicting hypothetical pain. Several studies ask children to use a self-report tool to rate the amount of pain depicted in hypothetical situations. McGrath (1990) had children use the VAS to rate five hypothetical pain situations from her Children’s Pain Inventory. The situations depict a variety of combinations of pain intensity and pain affect (e.g. “How much does it hurt when you eat lunch?”, “How much does it hurt when you have an operation in the hospital?”). Most children older than 5 years were able to complete the task. The Charleston Pediatric Pain Pictures (CPPP; Belter et al., 1988) are line-drawings of a child engaged in medical, play, and home activities varying in pain intensity. Children are shown each picture and provided with a brief verbal description of the action taking place. Using a preselected scale, children are asked to rate how much pain they would feel if they were the child in the picture. Moderate to high internal consistency has been observed among children 3 to 6 years old when rating the CPPP with three different instruments (Belter et al., 1988). The CPPP provides a valid index of the pain intensity expected for common painful events in young school-aged children (Adesman & Walco, 1992). However, because preschool-aged children have difficulty taking perspectives other than their own (Siegler, 1991), rating the pain hypothetically experienced by a person in a story or picture may be too complex a screening tool for them. 
	 Lander and Fowler-Kerry (1993) assessed children’s comprehension of the VAS by having them use the measure to rate the pain intensity depicted in three pain faces. Most children older than 7 years were able to complete the task accurately. However, the use of this task with preschoolers has not been investigated. 
	 Seriation. Several studies have used seriation, the process of organizing objects into an ordered series (e.g. increasing height), as a screening task (e.g. Beyer & Aradine, 1986; Villarruel & Denyes, 1991; Shih & von Baeyer, 1994; Fanurik et al., 1998). If children are unable to complete the seriation task, it is presumed that they cannot correctly use the self-report measure. Beyer and colleagues have employed a simplified seriation task, asking children to place six triangles in order by having them find the biggest shape, then the smallest shape, and then select the biggest shape among those remaining until no shapes remained. Beyer et al. recommend that only children who successfully completed this simplified seriation task should be asked to use the Oucher (a faces pain scale; Beyer, 1984; Beyer et al., 1992; Beyer et al., 2005; Yeh, 2005). In most of these studies, none of the children who failed the seriation task went on to use the Oucher, so the screening task could not be analyzed for its ability to identify children capable of providing self-reports of pain. However, in one study from Beyer’s group, Villarruel and Denyes (1991) allowed all children to continue to the next phase of the study, regardless of their accuracy on the seriation task. The next phase was another seriation task that involved seriating the Oucher faces. Eighty-five percent of children correctly sequenced the six triangles. Correlations between child ranking and actual ranking on the order of the Oucher faces (i.e. the second seriation task) among these children ranged from r = 0.65 to 0.67. Correlations for the 15% of children who failed the initial seriation task ranged from r = 0.16 to 0.22. The discrepancy in accuracy of ranking the Oucher faces between those who passed and failed the initial seriation task suggests that the ability to seriate shapes by size can predict the ability to seriate faces by pain expression, but the data do not provide evidence that the faces scale was validly used to report actual pain intensity. Moreover, the results contrast with those of Shih and von Baeyer (1994) who found no association between preschoolers’ accuracy in seriation of shades of gray and their accuracy in seriation of faces by expression on the Affective Faces Scale (McGrath et al., 1985). 
	 Other screening tasks. To screen for 3- to 6-year-olds' accuracy in rating the CPPP with a faces scale, Stanford, Chambers, and Craig (2006) administered a number of screening tasks. Although classification, seriation, language, and cognitive tasks were employed, age was the only significant predictor of children’s ability to use the scale to rate the vignettes, accounting for 34% of the variance in children's CPPP errors. 
	 Current research (von Baeyer et al., 2005) is investigating several screening tasks that may be useful in distinguishing 3- to 5-year-olds who are capable of using self-report measures from those who are not. One such task involved choosing the middle-sized cup among three cups of differing sizes; success on this task was moderately correlated with accuracy in use of a simplified three-face pain scale to rate the amount of pain depicted in simple storybook pictures (r = 0.46) and the CPPP (r = 0.45). Another screening task involved matching a face showing no, medium, or high pain to one of three pictures that varied in pain intensity; success on this task was also related to ability to rate pain depicted in simple storybook pictures (r = 0.53) and the CPPP (r = 0.52). However, none of the screening tasks had uniformly high predictive value across the age range of 3 to 5 years; work is continuing to identify a screening task that has applicability across this range.
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