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Assessing pain in children with autism spectrum

disorders: findings from a preliminary validation study

Abstract

Aims: Assessing pain in children with autism spectrum

disorders (ASDs) can be extremely challenging, since

many cannot self-report pain. This study aims to test the

validity of the Non-Communicating Children’s Pain

Checklist – Revised (NCCPC-R) in identifying pain in

children and adolescents affected by ASDs.

Materials and methods: A two-phase validation study based

on (a) the translation and cultural adaptation of the

NCCPC-R to Italian and to ASD-specific needs and con-

text; and (b) the validation of a modified, 32-item ver-

sion of the NCCPC-R. In all, 141 carers of children aged

6–16 years with ASDs were asked to recall an in-pain

episode and a not-in-pain episode of their child and to

rate on a 3-point scale (0 = not at all, 3 = very often)

each behaviour included in the tool. Internal consistency

(Cronbach’s a), explorative and confirmative factorial

structure, as well as concurrent and discriminant validity,

were all assessed.

Results: Confirmatory factor analysis established the

revised version of the NCCPC-R for children with ASDs

(named = NCCPC-RASD), formed from 10 of the original

30 items categorised into three factors (‘Changing in

mood’, ‘Increasing in tension’ and ‘Alerting reaction’) to

have an acceptable level of reliability. The tool was inter-

nally consistent (a = 0.741 during in-pain episodes,

a = 0.790 during not-in-pain episodes) and was able to

discriminate between in-pain episodes (13.36 out of 40;

CI 95% 12.34–14.39) and not-in-pain episodes (7.84 out

of 40; CI 95% 6.86–8.82, p < 0.001).

Conclusions: These results provide preliminary evidence

that the 10-item version of the NCCPC-RASD is a reliable

and valid tool for assessing pain in children with ASD.

Keywords: autism spectrum disorders, children, non-

communicating children’s pain checklist, pain, validation

study.
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Introduction

Autism spectrum disorder (ASD) is a neuro-developmen-

tal disorder characterised, according to the Diagnostic and

Statistical Manual of Mental Disorders V, by the presence

of (a) persistent deficits in social communication and

interaction across multiple contexts and (b) restricted,

repetitive patterns of behaviour, interests or activities (1).

ASD symptoms lead to impairments in social, occupa-

tional or other important areas of daily functioning (1).

Additionally, individuals with ASDs may show differ-

ences from neurotypical populations in cognitive func-

tioning, repetitive movements or activities, resistance to

environmental change or changes in daily routines and

responses to sensory stimuli.

Assessing pain in children with ASD can be complex:

their communication and social difficulties can make it

harder for them to express their discomfort (2) and chil-

dren may express pain through specific behaviours (e.g.

manifesting stereotyped and self-injurious behaviours

[SIB]) (3,4). Moreover, there is a widely held belief, fre-

quently based on anecdotal reports or poor clinical

knowledge, that individuals with ASD are insensitive to

pain or have a higher pain threshold (5). In fact, sufferers

may erroneously appear insensitive to pain for various
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reasons, for example they may show hypo-reactivity to

sensory input (1) or find it difficult to attribute emotional

meaning to pain (2-3,5), all of which can prevent others

from recognising their pain. In their study of 73 children

and adolescents with ASD, Tordjman and colleagues

reported that more than half of those who manifested

absent or reduced behavioural pain reactivity during a

venipuncture had higher heart rates and plasma beta-en-

dorphin levels compared to 115 individuals with no ASD

(6).

Healthcare providers in both primary and acute set-

tings are called on to identify pain and to improve the

quality of care in hospital (7-9). Family caregivers are

often involved in the process of pain assessment because

of their ability to interpret their child’s behaviour when

expressing pain (10). However, when there is a need to

assess the severity of pain when caregivers or other fam-

ily members are not present, such as in emergency con-

ditions or during school time, doing so can be

challenging. As a consequence, individuals affected by

ASD have been documented as being at risk of experi-

encing pain without receiving any treatment (11).

Pain assessment can be performed using three mea-

surement strategies: (a) self-report; (b) objective pain

measures; and (c) observation-based pain assessment

tools. Traditional self-report assessments of pain can be

problematic for children with ASD because of their cogni-

tive and communicative deficits (1); conversely, while

objective pain detection by assessing changes in beha-

vioural and/or physiological parameters is theoretically

promising as well as clinically necessary, there is insuffi-

cient evidence to recommend its widespread use (12-14).

Thus, observation-based pain assessment tools that rely

on evaluating nonverbal expressions of pain are recom-

mended for individuals who find it difficult to communi-

cate their pain (12,15,16), such as children with ASD (1).

In this category of validated pain measurement tools

(12), the Non-Communicating Children’s Pain Checklist

(NCCPC) and its revised version (NCCPC-R) have been

specifically designed for noncommunicative children with

cognitive impairment (17-21). In the original study on

the NCCPC, 20 caregivers were invited to recall two

instances of short, sharp pain and two of longer-lasting

pain experienced by the person in their care – who suf-

fered from either cerebral palsy or severe cognitive

impairment – and to describe that individual’s behaviour

when expressing his or her pain nonverbally (17). The

checklist that emerged showed excellent content validity

and was considered useful for caregivers of cognitively

impaired individuals who expressed pain through non-

verbal behaviours (17).

In a subsequent study aimed at providing preliminary

validation of the NCCPC, out of the 32 caregivers tested

in a first phase and four additional caregivers tested in a

second phase, only 17 cared for individuals with ASD

(18). Thus these studies, although pioneering in their

field, have limited external validity with respect to chil-

dren with ASD: intellectual disability and ASD do not

always co-occur (1); moreover, no subgroup analysis was

performed to establish the validity of the tool in individu-

als affected by ASD as opposed to other groups in the

sample (cerebral palsy and other neurological disorders)

(18). Although the recently validated French version of

the NCCPC showed good psychometric qualities with 35

children with ASD (19), no carers of child ASD sufferers

have participated in validation studies of the NCCPC-R

(20,21). This leaves a gap in our knowledge of observa-

tion-based pain assessment tools for individuals affected

by ASD. Therefore, to improve our knowledge in this

field we conducted a study to assess the validity of the

NCCPC-R in identifying pain in children and adolescents

affected by ASD.

Methods

Study design

A two-phase validation study was performed between

October 2015 and September 2019 and is reported here

in accordance with the Consensus-based Standards for

the selection of health status Measurement Instruments

(COSMIN) checklist (22).

The Non-Communicating Children’s Pain Checklist – Revised

McGrath et al. originally developed the NCCPC to mea-

sure pain in nonverbal, cognitively impaired children

(17). A subsequent study to preliminarily validate the

tool adopted a dichotomous response format in order to

show that the checklist could discriminate between the

presence and the absence – as perceived by carers – of

pain. The tool was then found to be internally consistent

and stable over time (18). A further study confirmed the

validity of the NCCPC for assessing pain in children with

cognitive impairments (20); as a result, the tool was

revised (NCCPC-R) for use in a natural, real-life settings

such as home, by carers with no specific training (21).

The NCCPC-R consists of seven categories of nonver-

bal, pain-related behaviour (vocal, eating/sleeping, social,

facial, activity, physiological and body/limb behaviour)

with a total of 30 items. Observers are asked to provide

ordinal ratings of the frequency of each item (not at all,

just a little, fairly often, very often) (21). The NCCPC-R

has been validated in a two-year, longitudinal study, in

which carers of 71 children with cognitive impairment

aged from 3 to 18 years and affected by heterogeneous

pathological conditions (e.g. dysmorphic syndrome, chro-

mosomal syndrome, extreme prematurity) were asked to

use the tool when observing their child during a period

of pain and a period without pain. The NCCPC-R showed

458 A. Palese et al.
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high internal consistency (Cronbach’s a = 0.93), signifi-

cant correlations with pain intensity ratings provided by

carers, consistency over time, 84% sensitivity and up to

77% specificity to pain (21).

First phase: translation and cultural adaptation of the

NCCPC-R to the context of autism spectrum disorders

Given the inclusion of carers of children with ASD in a

previous study (18), the researchers obtained formal

authorisation from the author LM Breau (available from

the Authors) to translate and, if necessary, modify the

tool. In this phase, the specific aim was the translation

and cultural adaptation of the NCCPC-R to the Italian

language and to the specific needs and context of ASD,

according to the principles of good practice for patient-re-

ported outcomes as presented in Box 1 (23).

Second phase: validation study

The reference association for families with children suf-

fering from ASD approached in the first phase of the

study was involved in this phase as well. In addition to

several other activities, at the time of the study, it pro-

vided a daytime centre for children and adolescents

between the hours of 8 am and 5 pm, managed by pro-

fessional educators, teachers and psychologists, as well as

educational meetings for family carers and educators.

Children and adolescents with a diagnosis of ASD

according to ICD-10 criteria, as established by a multidis-

ciplinary team led by a neuropsychiatrist, were admitted

to the centre. Around 300 families with their children

were followed on a year-long basis, of whom around 120

were attending the centre at the time of the study. The

estimated prevalence of ASD in the province covered by

the study is around 2% in children and adolescents

between the ages of 6–17 years, which is similar to that

documented in previous studies (28).

Those eligible to take part in the study were primary car-

ers (family members, foster parents, babysitters, educators

and teachers; hereafter all referred to as ‘carers’) of chil-

dren and adolescents of school age (from six to 18 years;

hereafter referred to as ‘children’) with ASD, who (a) had

spent more than three hours/day with the children in the

last month; (b) had managed more than one episode of

pain; and (c) were willing to participate in the study. Car-

ers who (a) had not been involved in caring for the child

in the last month or at least three hours/day, or (b) had

noncontinuous caring experience were excluded.

Carers were approached in the mornings or in the

afternoons (after having accompanied or before collecting

their children, respectively) as well as at the end of

working days in the case of teachers and educators. The

project and its aims were presented in a general meeting

hosted by the Association; carers who agreed to partici-

pate, as well as those subsequently nominated as ‘pri-

mary carers’ by a family member, were then recruited.

For those who did not attend the meeting, an individual

presentation of the study aims was given by a member of

the association (see authors).

Data collection

Data were collected through interviews conducted by

trained researchers (see Authors), using the NCCPC-

RASD. The first interview was also supervised by the

senior researcher of the team. In addition, participants

were given a preliminary introduction to the tool in

order to ensure that they fully understood its items.

The interview consisted of two steps:

1 The first part of the interview concerned an episode of

pain: in accordance with McGrath et al. (17) and

Box 1 First Phase: translation and cultural adaptation of the

NCCPC-R to the context of Autism spectrum disorders

There were performed the following steps:

1 The NCCPC-R underwent forward–back translation and was
harmonised with the French version (24) and the original ver-
sion of the NCCPC-R (21). The Author (Breau LM) also provided
feedback (available from Authors), thus ensuring that the back-
ward translation was consistent with the original tool.

2 The face and content validity (25) identifying the degree to
which the tool measures the construct that it is intended to
measure, its understandability and cultural relevance of transla-
tion (26) were all then checked through a focus group. An
Association in the north-east of Italy offering a diurnal centre
caring for children and adolescents with a diagnosis of ASD
was approached. Then, a purposeful sample (27) of nine moth-
ers and fathers satisfying the following criteria: (a) of ASD chil-
dren/adolescents; (b) diagnosed according to the International
Classification of Disease-10 [ICD-10] criteria, as established by a
multidisciplinary team led by a neuropsychiatrist; and (c) with
recent experience of pain (e.g. trauma, surgical procedures)
were invited to participate throughout a personal contact by
the President of the Association. All of those carers identified
agreed to participate: specifically, there were six mothers and
three fathers (among them, one couple); they were from 41 to
56 years, and their children were from 6 to 17 years. The focus
group took place in the Association’s building and consisted in
discussing the Italian version of the tool in a 3-hour long ses-
sion. During the section, each item was carefully analysed and
discussed by involving each participant. No changes were made
in the set of items presented; then, participants were also
involved in identifying additional items, if required, aimed at
describing behaviours expressing pain for their children on the
basis of their experience: there were two further items added
(i.e. self-injurious behaviours and aggression). The focus group
session ended when also these new items were agreed upon.

Thus, the revised version of the NCCPC-R specifically designed for

children with ASD (named NCCPC-RASD) resulted in 32 items.

Abbreviations: ASD, Autism spectrum disorder; NCCPC-R, Non-

Communicating Children’s Pain Checklist – Revised; NCCPC-RASD,

Non-Communicating Children’s Pain Checklist – Revised Autism

Spectrum Disorder.
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Breau et al. (18,21), carers were asked to recall the last

episode when their child was in pain. Each item was

duly read out by the researcher and then scored by the

carer. Carers were required to describe the pain epi-

sode, including the cause of the pain, in detail in order

to ensure that the episode had been triggered by an

obvious factor provoking the pain (e.g. a trauma). Car-

ers were given no instructions on how to determine

the cause of their child’s pain because these data were

being collected for descriptive purposes only. Carers

were also required to rate the perceived intensity of

the pain using a numerical rating scale (NRS) based on

a 10-point Likert scoring system (from 0, no pain; to

10, maximum pain) (29).

2 The second part of the interview concerned an episode

with no pain (21): carers were asked to recall and

describe an episode of nonpain (e.g. a calm situation,

such as watching television, listening to music) and

then to complete the NCCPC-RASD items.

The 32 items of the NCCPC-RASD were rated by carers

using a 3-point scale (0 = not at all, 3 = very often) for

the in-pain episode and the not-in-pain episode. In both

cases, carers were asked to recall ‘the last’ episode.

Between the first and second part of the interview,

there were a few minutes of conversation, just to prevent

recall bias. At the end, carers provided some demographic

data about themselves (e.g. age, gender, role [family

members, professional educators]) and their child (e.g.

age, gender). With regard to the children, data on their

physical limitations were collected using Breau et al.’s

(18) classification: none; minimal (sight, co-ordination

problems); moderate (limited independent mobility or

self-care); and severe (completely dependent on others

for movement/self-care). Moreover, in order to under-

stand child’s difficulties with verbally communicating

pain, three categories were identified (mild, moderate

and severe limitations) and rated according to the percep-

tions of the carers, after they were given instructions on

how to differentiate between levels.

In the case of carers willing to participate but who had

little time, the tool was left to be self-administrated, by

providing an instructive guide. The same instructions

were given aiming at ensuring consistency in data collec-

tion. The filled-in tool was collected some days later, in

agreement with the carer.

Ethical issues

After having obtained the authorisation of the Associa-

tion to access the centre, public information regarding

the study aims was provided; then, extensive information

was provided also with regard to the focus group. Carers

were then approached, and information regarding the

study and confidentiality of the data was given by a

member of the Association (see Authors). The verbal

informed consent was collected before data collection;

moreover, the participation to the interview, as well as

the completion of the questionnaire, was considered as

expression of consent to participate. Data were handled

confidentially, and each questionnaire was numbered

progressively to ensure confidentiality.

Data analysis

The data were examined using SPSS v.25.0 (SPSS Inc.,

Chicago IL, USA) and R (30). Continuous variables were

expressed as averages and confidence interval (CI) at

95% or standard deviations (SD), or as median and

ranges. Categorical variables were computed as sums and

percentages.

A preliminary pilot exploratory factor analysis (EFA)

was performed after 6 months of data collection and after

60 questionnaires had been collected. The results sug-

gested removing 22 items with a factor loading <0.35

(data available from authors); thus, a total of 10 items

satisfying a factor loading >0.35 were retained. Factors

were extracted through principal component analysis:

the promax method of rotation with Kaiser normalisation

was used. This resulted in 10 items categorised across

three factors that explained 62.63% of the total variance.

These preliminary findings were then discussed in a focus

group lasting 3 hours that included the same carers who

had been involved in the first phase of the study; all car-

ers were invited, and five out of nine agreed to partici-

pate. Through their active participation under the

direction of a researcher, they contributed to factors’

labelling (31); the focus group ended when agreement

on the factors and on the content and face validity of the

tool was reached.

Once the data collection was completed, a confirmatory

factor analysis (CFA) was performed. Of the 147 question-

naires collected, 141 (95.9%) were considered valid for the

analysis after those with missing data >2% were removed.

Divergence between the data and the hypothesised model

was assessed using classic goodness of fit indices, including

the maximum likelihood (ML)-based standardised root

mean squared residual (SRMR), the Tucker-Lewis Index

(TLI), the Comparative Fit Index (CFI) and the root mean

squared error of approximation (RMSEA). Values higher

than 0.95 for TLI and CFI, those at or less than 0.08 for

SRMR and those at or less than 0.06 for RMSEA were

viewed as indicating a relatively good fit between the

hypothesised model and the observed data (32).

To ensure the validity of the tool, inter-item correlations

were computed between the in-pain episode and the not-

in-pain episode in relation to items, the emerging factors

and overall NCCPC-RASD scores. Inter-item correlations

ranging from 0.15 to 0.50 were considered acceptable (33).

Discriminant validity was also evaluated using matched

t-tests comparing the NCCPC-RASD total scores, the

460 A. Palese et al.
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factors scores and individual item scores between the in-

pain episode and the not-in-pain episode.

Finally, concurrent validity was examined by comput-

ing Pearson correlations (r) between the NCCPC-RASD

total score, the factors scores and each individual item

scores for the pain episode using the NRS (29). According

to the r-value, correlations were defined as weak (�0.3

to �0.1 and 0.1 to 0.3), moderate (�0.5 to �0.3 and 0.3

to 0.5) or strong (�0.5 to �1.0 and 0.5 to 1.0) (34). All p

values were set at two-tail a level of 0.05.

Results

Participants

A total of 141 carers participated, mainly professional

educators (n = 61; 43.3%). The majority were female

(85.1%), and the average age was 39.1 years (95% CI

37.3–40.9). Only 13 participants had less than a sec-

ondary school diploma, and about 70% of family carers

(n = 41) had two or more children (Table 1). No differ-

ences emerged between male and female carers with

regard to age (p = 0.896), while participants with univer-

sity education were younger than those without

(p ≤ 0.001). Family carers were also significantly older

than other carers (p < 0.001).

Most of the children were male (n = 126; 89.4%), and

their average age was 12.8 years (95% CI 11.6–14.1,

ranging from six to 16 years). Almost half (47.5%) had

moderate to severe verbal communication limitations

when reporting pain; moreover, the majority had moder-

ate to severe functional limitations in daily living activi-

ties (n = 83; 58.9%) (Table 1).

No significant difference in age emerged for children’s

gender (p = 0.401) or communication limitations

(p = 0.239). However, younger children showed higher

functional dependence than older children (p = 0.047).

Episode of pain

When recalling episodes of pain, most carers reported the

cause to have been tonsillitis/throat inflammation

(n = 36; 25.6%) or a trauma (with superficial abrasions)

(n = 35; 24.8%). The other causes were headache

(n = 20; 14.2%); earache (n = 15; 10.6%); urinary or

pulmonary infection (n = 15; 10.6%); state of general

discomfort (e.g. gastroenteritis (n = 5; 3.6%); and non-

specific symptoms (n = 15; 10.6%).

Validation study findings

Factors structure of the tool. The three factors extracted

from the preliminary EFA were also tested in a CFA, as

shown in Fig. 1. The model reached an acceptable level

of fit, with all the goodness-of-fit indices very close to

the cut-off value for a good fit (CFI = 0.932, TLI = 0.904,

RMSEA = 0.074, SRMR = 0.070).

Internal consistency and validity. Cronbach’s a coefficient

for the NCCPC-RASD was 0.741 and 0.790 for the in-pain

episode and the not-in-pain episode, respectively. Specifi-

cally, during the pain episode Cronbach’s a coefficient for

‘Changing in mood’, ‘Increasing in tension’ and ‘Alerting

reaction’ were 0.683, 0.703 and 0.714, respectively.

Inter-item correlations varied between 0.254 and 0.525,

and the total inter-item correlation was 0.489 (Table 2).

Discriminant validity. Overall, the average total score dur-

ing pain episodes and episodes with no pain using the

NCCPC-RASD was 13.36 out of 40 (CI 95% 12.34–14.39)

and 7.84 out of 40 (CI 95% 6.86–8.82), respectively

Table 1 Characteristics of carers and children (n = 141).

Characteristics

N (%) or

Mean (95% CI)

Carers 141 (100)

Female gender 120 (85.1)

Age, years 39.1 (37.3-40.9)

Education

Less than high school 13 (9.2)

High school 52 (36.9)

University 69 (48.9)

Missed data 7 (5.0)

Role with regard to the child

Professional educator 61 (43.3)

Family carer (mother/father) 59 (41.9)

Teacher 10 (7.1)

Babysitter 4 (2.8)

Foster parents 4 (2.8)

Healthcare providers 3 (2.1)

Family members: number of children

1 18 (30.5)

2 25 (42.4)

>2 16 (27.1)

Children 141 (100)

Male gender 126 (89.4)

Age, years 12.8 (11.6-14.1)

Limitations in verbal communication of pain

Mild (some limitations) 74 (52.5)

Moderate (several limitations) 56 (39.7)

Severe (unable to communicate) 11 (7.8)

Functional limitationsa

None 14 (9.9)

Minimal (sight, coordination problems) 44 (31.2)

Moderate (limited independent mobility or self-

care)

72 (51.1)

Severe (completely dependent on others for

movement/self-care)

11 (7.8)

CI, confidence interval.
a

There were considered the classification of the functionla limitations

established by Breau et al. (18).
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(p < 0.001); the average scores for all items were, respec-

tively, 1.34 (SD 0.56) and 0.78 (SD 0.53), as reported in

Table 2. Moreover, each item and each factor scored sig-

nificantly higher during pain episodes than during the

not-in-pain episodes, demonstrating that the NCCPC-

RASD could discriminate between pain and the absence of

pain as perceived by carers of children with ASD.

Concurrent validity. The average score during in-pain epi-

sodes as measured by the NRS 0–10 scale was 6.20 (95% CI

5.83–6.52). None of the correlations between the NCCPC-

RASD items and the NRS 0–10 was significant, except for the

items ‘Stiff, spastic, tense, rigid’ (r = 0.191, p < 0.001) and

‘Gesturing to or touching part of the body that hurts’

(r = 0.177, p < 0.001), which were nevertheless weak.

Discussion

Participants

Our study aimed to increase our knowledge on the valid-

ity of the NCCPC-R, specifically for children with ASD.

As in previous studies, the carers in our sample were

predominantly female and of a similar average age

(18,21,35,36); nevertheless, the level of education was

higher (36), possible because of the large participation of

Figure 1 Confirmatory factor analysis

testing the pain dimensions in children with

ASD emerged in the previous piloting EFA.

F1, factor 1 ‘Changing in mood’; F2, factor

2 ‘Increasing in tension’; F3, factor 3

‘Alerting reaction’. F1, items: X.25, ‘Tears’;

X.2C, ‘Crying (moderately loud)’; X.1C

‘Moaning, whining, whimpering (fairly

soft)’; F2, items: X.5, ‘Not co-operating,

cranky, irritable, unhappy’; X.8 ‘Being

difficult to distract, not able to satisfy or

pacify’; X.17, ‘Stiff, spastic, tense, rigid’;

X.27, ‘Breath holding’; F3, items: X.18

‘Gesturing to or touching part of the body

that hurts’; X.19 ‘Protecting, favouring or

guarding part of the body that hurts’; X.4,

‘A specific sound or word for pain (e.g. a

word, cry or type of laugh)’.
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professional educators. Fewer family members partici-

pated compared to previous studies (18,20); this may

have been because they were short of time when they

arrived and left the centre or the meetings, due to other

family responsibilities such as the care of other children.

Our children were also of a similar average age to that

reported in other studies (10,18,20) and similarly were

mainly male (18-21,35), although our sample had an

even higher male prevalence (88.8% vs. 56%–82.9%).

However, children in most previous studies were diag-

nosed with a wide range of disorders leading to cognitive

impairment, while all our children suffered from ASDs

which are more frequent among males. In Italy, the male

to female ratio for ASD has been reported to be >4:1

(37); this figure is more or less consistent with that in

Europe (38) and the United States (39).

With regard to Breau’s studies (18,35,40), our partici-

pants reported a similar proportion of moderate/severe

functional impairment. Moreover, and consistent with

the literature (21,36), the children in our study suffered

varying degrees of verbal communication impairment

(from mild to severe), suggesting the importance of

developing and validating observation-based pain assess-

ment tools.

Validity of the NCCPC-RASD

The findings show that the 10-item NCCPC-RASD can be

considered a valid tool when used by family members,

healthcare professionals and educators to assess pain in

children with ASD.

The NCCPC-RASD showed a three-factor structure

(‘Changing in mood’, ‘Increasing in tension’ and ‘Alert-

ing reaction’) that included items belonging to four sub-

scales of the original NCCPC-R (the vocal, social, body/

limb and physiological signs subscales); no items from

the facial, eating/sleeping and activity subscales were

retained. However, the original NCCPC-R was validated

on a heterogeneous, nonverbally communicating popula-

tion with cognitive impairment, whereas ours focused

specifically on children with ASD. Facial expression may

not be useful for identifying pain in this population,

whose members show a lack of facial expressiveness in

response to emotional stimuli (41). Moreover, eating and

Table 2 Inter-item correlation, discriminant validity and concurrent validity of the 10-item NCCPC-RASD.

Item

Pain episode Not-in-pain episode

Inter-item

correlationb
Discriminant

validityc
Concurrent

validityd

NCCPC-RASD
a NCCPC-RASD

a

Mean (SD)

Median

(range) Mean (SD)

Median

(range)

Changing in mood 1.33 (0.90) 1.33 (0–3) 0.70 (0.71) 0.66 (0–3) 0.530e 0.539e –0.018

Tears 1.30 (1.13) 1.00 (0–3) 0.73 (0.96) 0 (0–3) 0.472e 0.562e –0.75

Crying (moderately loud) 1.15 (1.11) 1.00 (0–3) 0.69 (0.81) 0 (0–3) 0.478e 0.478e 0.030

Moaning, whining, whimpering (fairly soft) 1.54 (0.99) 2.00 (0–3) 0.95 (0.93) 1.00 (0–3) 0.310e 0.587e 0.003

Increasing in tension 1.24 (0.77) 1.25 (0–3) 0.79 (0.56) 0.75 (0–3) 0.409e 0.457e 0.065

Not co-operating, cranky, irritable, unhappy 1.54 (1.10) 1.00 (0–3) 0.99 (0.92) 1.00 (0–3) 0.348e 0.570e –0.003

Being difficult to distract, not able to satisfy

or pacify

1.73 (1.01) 2.00 (0–3) 1.19 (0.96) 1.00 (0–3) 0.303e 0.545e 0.036

Stiff, spastic, tense, rigid 1.07 (1.09) 1.00 (0–3) 0.68 (0.89) 0 (0–3) 0.525e 0.376e 0.191e

Breath holding 0.63 (0.99) 0 (0–3) 0.34 (0.66) 0 (0–3) 0.341e 0.313e –0.049

Alerting reaction 1.51 (0.82) 1.66 (0–3) 0.91 (0.86) 0.66 (0–3) 0.371e 0.638e 0.150

Gesturing to or touching part of the body

that hurts

1.72 (0.97) 2.00 (0–3) 1.19 (1.17) 1.00 (0–3) 0.403e 0.565e 0.177e

Protecting, favouring or guarding part of

the body that hurts

1.37 (1.05) 1.00 (0–3) 0.88 (1.08) 0 (0–3) 0.365e 0.531e 0.144

A specific sound or word for pain (e.g. a

word, cry or type of laugh)

1.44 (1.15) 2.00 (0.3) 0.70 (0.97) 0 (0–3) 0.254e 0.816e 0.034

NCCPC-RASD average score 1.34 (0.56) 1.38 (0–3) 0.78 (0.53) 0.63 (0–3) 0.489e 0.495 0.072

NCCPC-RASD, Non-Communicating Children’s Pain Checklist – Revised Autism Spectrum Disorder; NRS, Numeric Rating Scale; SD, standard

deviation.
a

3-point scale: 0 = not at all, 1 = just a little, 2 = fairly often, 3 = very often (21).
b

Inter-item correlations between ‘in-pain’ and ‘not-in-pain’ episodes.
c

Matched sample t-test between ‘in-pain’ and ‘not-in-pain’ episodes.
d

Between ‘NRS scores’ and ‘in-pain episode’ scores.
e

p < 0.001.
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sleeping appeared not to be important in identifying pain.

This was possibly because over half of our carers were

educators, teachers or healthcare professionals who were

with the children only during the day and thus only for

one meal; hence, they were not in the best position to

capture changes in sleeping and eating patterns. Items

relating to movement were also excluded, possibly

because of the considerable variability in functional

impairment in our sample – from 52.5% as none or min-

imal, to the remaining 47.5% as moderate to severe.

However, Breau and colleagues (20) previously found

that a decrease in gestures predicted greater pain inten-

sity; thus, being less active than usual can be an impor-

tant marker of pain. Further studies on larger samples

should be performed to determine the role of functional

activity in assessing pain in children with ASD.

The two items added during the first phase of validation

– SIB and aggression – were not retained in the final fac-

torial solution, possibly because professional carers have a

limited amount of time to detect these behaviours which

can be manifested by individuals with ASD (3,40); family

members, on the other hand, are more likely to encounter

these traits since they spend much more time and differ-

ent parts of the day with their child. However, three of

the retained items (i.e. tears, not co-operating and gestur-

ing to or touching part of the body) belonged to the

seven-item subset previously identified as being reliable

for predicting pain in addition to being used to distinguish

between the presence and the absence of pain (20).

The NCCPC-RASD showed good internal consistency,

although lower than that found in the original validation

study (21) which used a more heterogeneous population

than ours. This difference in internal consistency could

also be due to our use of fewer items (10 vs. 30 (21)), the

heterogeneity in the communication abilities of the chil-

dren or the more idiosyncratic pain behaviours in popula-

tions with ASD, as well possibly as our different types of

caregivers (e.g. family carers and professional educators).

One of the most important qualities of any pain assess-

ment tool is its ability to discriminate between the pres-

ence and the absence of pain. Our findings suggest that

the NCCPC-RASD is capable of discriminating pain and

not-in-pain episodes; scores differed significantly between

in-pain and not-in-pain observations, with the mean

total score for the former being almost double that of the

latter. However, the tool’s discriminant validity should be

viewed with caution: the presence or absence of pain

was interpreted by carers rather than directly self-re-

ported by the children, thereby introducing a margin of

uncertainty.

In accordance with these findings, carers’ NRS scores

regarding their children’s pain were particularly elevated,

with an average of 6.20. Correlations between carers’

NRS pain ratings and NCCPC-RASD total scores, factors

and items scores were weaker than those reported in the

original validation study (21), and only two items were

significantly correlated with NRS pain ratings. These

results suggest that the NRS may not be a suitable tool

for assessing pain in children with ASD, for various rea-

sons: (a) these children may not exhibit discernible beha-

viours that typically indicate pain, although they actually

are in pain (5,6); (b) the NRS is a mono-dimensional

measure of pain intensity largely used among children

>8 years (42) but may fail to take into account key pain

expression behaviours of this population as rated by

external observers – as a consequence, carers may

encounter difficulties in capturing the actual intensity of

pain when using it; and, moreover, (c) carers may not

have been familiar with the NRS and as a result may

have given higher scores to prolonged episodes of pain,

that is reflecting the duration of pain, rather than to

more intensely painful episodes.

Strengths and limitations

This study has several limitations. First, the process of

cultural, content and face validation involved a focus

group. Although consensus in this group was achieved,

varying the composition of such groups to include family

caregivers belonging to different associations is strongly

recommended for the future. Furthermore, data regard-

ing carers’ demographic profiles, as well the precise clini-

cal profile of their children (the severity of the ASD) and

their degree of communication impairments – as mea-

sured, for example, by the MacArthur Communicative

Development Inventories (17-18,20,21) – were all not

collected, thus suggesting to consider also these variables

in future studies.

In the validation phase, the EFA was performed on a

limited subset of questionnaires (n = 60). The literature

(43) recommends including five to ten participants per

item, suggesting the need for multicentre studies in this

field. Moreover, the CFA performed after the pilot EFA

also included the latter subset of data. Thus, further vali-

dation of this version of the NCCPC-RASD is

recommended.

Our carers identified various causes of their child’s

pain. Therefore, larger, multicentre studies that are able

to perform sub-group analyses according to type of pain

(acute, chronic) are suggested. Moreover, standardised

measures of functional adaptation, such as the Vineland

Adaptive Behavior Scales, were not collected, meaning

that it was not possible to generate age equivalents for

the children’s adaptive abilities. Children’s functional

degree of dependence was judged by the carers according

to the classification previously used by Breau et al. (18);

however, a more precise classification should be used in

future studies.

The tool was completed by asking the carers to recall a

painful episode, in accordance with the original studies
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of the tool (17,18). However, while previous studies

available in the field (17,18) referred to painful episodes

occurred during the previous week, we asked carers to

remember the last painful episode with a timeframe that

could go back in time beyond the previous week, thus

potentially introducing a recall bias. Moreover, valid pain

instruments must be validated with observations of

‘real-life’ pain incidents (18). Therefore, the prospective

application of the tool in real-world situations by way of

longitudinal studies is recommended.

In accordance with the pragmatic nature of the study,

different carers (e.g. professional educators, family mem-

bers) who scored the items of the tool according to the

different experiences with episodes of pain of their cared

children were taken included. Furthermore, in accor-

dance with Craig’s Social Communication Model of Pain

(44), the pain was decoded by family members, professional

educators or other carers (e.g. baby sitters); hence, biases

influencing their disposition to attend, recognise and

understand the behavioural expressions of pain of their

child may have affected the findings. Some carers filled in

the questionnaire by themselves, because they lacked the

time to attend the interview. However, the data were pro-

vided by carers who were untrained in assessing pain in

individuals with ASD, thereby enhancing the external

validity of this pain assessment tool for daily practice.

Conclusions

Our study suggests that the NCCPC-R tool as revised for

children with ASD, hereby named the NCCPC-RASD,

appears to be a valid pain assessment tool for children

with ASD. In addition, the reduction in items from 32 to

10 appears to be feasible, rendering the tool time-saving

and user-friendly. Further studies involving its multicen-

tre and prospective application in real-world situations

with observations of ‘real-life’ pain incidents are strongly

recommended.
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