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Characteristic impairments in Autism Spectrum Disorder (ASD) make it difficult to 

express pain in a way that is understood by others.  Quality assessment of pain is a priority in 

healthcare because it leads to better management and treatment. No pain assessment instruments 

have been tested exclusively for use in children with ASD.  The purpose of this study was to test 

the reliability and validity of three pediatric pain assessment instruments developed for 

nonverbal, cognitively impaired or neurologically impaired children when utilized by pediatric 

nurses for children with ASD experiencing procedural pain.  

Six children with ASD undergoing a painful procedure as part of their routine healthcare 

were video recorded during the procedure and also during a non-painful healthcare task.  Two 

patients were randomly assigned to one of three pain scales: the Non-Communicating Children’s 

Pain Checklist Postoperative Version (NCCPC-PV), the Revised Faces, Legs, Activity, Cry and 

Consolability (FLACC) scale, or the University of Wisconsin Children’s Hospital Pain Scale for 

Pre-verbal and Non-verbal Children (UWCH PSPNC). Forty-five practicing pediatric nurses 

viewed the video clips and scored the pain for the clips according to the assigned instrument. 
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Inter-rater reliability was assessed using the intra-class correlation coefficient (ICC 2,1) 

for each instrument separately. The NCCPC-PV did not meet reliability criteria (ICC=.71), but 

the Revised FLACC (ICC=.84) and the UWCH PSPNC (ICC=.84) were deemed reliable.  

Construct validity was examined by a matched t-test for each instrument to assess contrasting 

group validity and a Spearman correlation to the other instruments to assess convergent validity. 

All three instruments demonstrated significant contrasting group validity, with scores for painful 

clips being significantly higher than scores for non-painful clips (p=.000 for all instruments). 

Each pain assessment instrument had strong and significant correlation with the other two 

instruments (p=.000 for all correlations).  

Based on these findings, it is recommended that the Revised FLACC and the UWCH 

PSPNC can be used immediately to assess pain in children with ASD in clinical settings with 

reasonable confidence, and that the results will be reliable and valid. Further investigation is 

needed to confirm these results and to support the use of these instruments for clinical research. 
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CHAPTER 1 

INTRODUCTION 

Children with autism spectrum disorder (ASD) represent a significant group of the 

pediatric population in the United States (Rice, 2009). The most recent data reveal that as many 

as 1 in every 88 children in the United States has been diagnosed with ASD --a 78% increase in 

prevalence in six years (Centers for Disease Control and Prevention, 2012). ASD is a 

developmental disorder of the brain that is characterized by impairments in social interaction, 

communication, and repetitive patterns of behavior (American Psychiatric Association, 2013).  It 

has been proposed that children with autism experience a decreased sensitivity to pain, but recent 

research suggests that children with autism experience pain as much as developmentally normal 

children (Daughters, Palermo, & Koh, 2007; Nader, Oberlander, Chambers, & Craig, 2004; 

Tordjmann, et al., 2009).  Parents of children with autism agree, and reported in a recent survey 

that, although their child’s reaction to pain may be atypical, they do feel pain (Inglese, 2008).  

Experts are proposing that it is not a decreased sensation to pain but a difference in how these 

children express pain (Dubois, Capdevila, Bringuier, & Pry, 2009; Terstegen, Koot, De Boer, & 

Tibboel, 2003; Tordjman et al., 2009).  Pain expression is multi-faceted and sensory, emotional, 

cognitive, cultural, developmental, and contextual factors all have an influence (Craig, 2009; 

Finley, Kristjansdottir, & Forgeron, 2009). 

Assessment and treatment of pain in children is a priority in pediatric healthcare because 

effective pain management can ease and speed recovery.  Lack of appropriate pain assessment is 

a major barrier to effective pain control and treatment (American Academy of Pediatrics & 

American Pain Society, 2001).  Pain that is not assessed is typically undertreated or not treated at 

all (Terstegen, Koot, De Boer, & Tibboel, 2003).  Routine and systematic pain assessments have 

been shown to lead to better pain treatment outcomes (Breau, Finley, McGrath, & Camfield, 
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2002).  Although routine pain assessments are the standard of care for pediatric patients in acute 

care settings, a lack of proper assessment tools presents a barrier to controlling pain and can lead 

to unnecessary suffering (American Academy of Pediatrics & American Pain Society; Voepel-

Lewis et al., 2008). A negative healthcare experience, which may include untreated pain, can 

have effects on a child that extend into future encounters with the healthcare system (Souders, 

Freeman, Depaul, & Levy, 2002). 

Children with developmental delays, including autism, present challenges to healthcare 

providers’ abilities to assess their pain accurately, as children with neurological deficits may not 

be able to participate in pain assessment or self-reports of pain due to their cognitive, physical or 

communicative limitations (Breau et al., 2002a).  A person with ASD may not be able to express 

pain due to social or cognitive impairments (Nader et al., 2004) and also experiences sensory 

abnormalities that may change their experience of painful stimuli and their expression of the pain 

(Inglese, 2008).  Numerous pediatric pain assessment instruments are described in studies, but 

often children with known developmental delay are excluded from research that seeks to 

establish the reliability and validity of these instruments (Hicks, von Baeyer, Spafford, Van 

Korlaar, & Goodenough, 2001; Hunt, Mastroyannopoulo, Goldman, & Seers, 2003).  There are a 

few pain assessment instruments that have been expressly designed to assess children who are 

non-verbal or have cognitive impairment.  Inclusion of children with ASD in these studies is 

highly variable (Breau, McGrath, Camfield, Rosmus, & Finley, 2000; Duivenvoorden, Tibboel, 

Koot, Van Dijk, & Peters, 2006; Hunt et al., 2004; Malviya, Voepel-Lewis, Burke, Merkel, & 

Tait, 2006; Soetenga, Frank, & Pellino, 1999).  To date, no published research has examined the 

reliability and validity of existing pain assessment instruments for only children with ASD.  This 
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unique population needs further research that seeks reliable and valid instruments to assess their 

pain so it can be successfully managed and treated. 

Purpose and Research Question 

The purpose of this study is to test the reliability and validity of three pediatric pain 

assessment instruments developed for non-verbal, cognitively impaired or neurologically 

impaired children when utilized by pediatric nurses for children with ASD experiencing 

procedural pain.  This descriptive study will establish baseline reliability and validity of these 

instruments for application to children with autism.  Children with autism undergoing a painful 

medical procedure, as part of their routine healthcare, will be video recorded.  Pediatric nurses at 

Wolfson Children’s Hospital (WCH) in Jacksonville, Florida, will assess the video vignettes of 

children with autism in both pain and non-pain situations using three pain assessment 

instruments.     

 This study seeks to answer the research question: is the Non-Communicating 

Children’s Pain Checklist Postoperative Version (NCCPC-PV), the Revised Faces, Legs, 

Activity, Cry, and Consolability (FLACC) scale, or the University of Wisconsin Children’s 

Hospital (UWCH) Pain Scale for Pre-verbal and Non-verbal Children (PSPNC) a reliable and 

valid pain assessment instrument when used by pediatric nurses to assess procedural pain in 

children with ASD? The specific aims of this study are as follows: 

1. To determine the inter-rater reliability of the NCCPC-PV, the Revised FLACC and the 

UWCH PSPNC when used by pediatric nurses to assess procedural pain in children with 

ASD. 

2. To determine the contrasting group validity of the NCCPC-PV, the Revised FLACC and 

the UWCH PSPNC when used by pediatric nurses to assess procedural pain in children 

with ASD.  

3. To determine the convergent validity of the NCCPC-PV, the Revised FLACC and the 

UWCH PSPNC when used by pediatric nurses to assess procedural pain in children with 

ASD. 



 

15 

 

Definition of Terms 

 Autism Spectrum Disorder (ASD): A developmental disorder of the brain that is 

characterized by impairments in social interaction, communication and repetitive patterns 

of behavior (American Psychiatric Association, 2013). 

  

 Direct care nurse: A healthcare provider whose primary role is to provide hands-on care 

to patients in an acute care setting. 

 

 Pain: “A subjective, private event that can only be measured indirectly” (McGrath & 

Unruh, 2006, p. 305); “Whatever the experiencing person says it is, existing whenever he 

says it does” (McCaffery, 1968, p. 95). 

 

 Pain assessment instrument: A tool that attempts to capture the presence and may also 

attempt to measure the severity of hurting.  Measurement can occur through self report, 

behavioral observation or biological observations (McGrath & Unruh, 2006). 

 

Significance 

This study is relevant to nursing practice given the rising prevalence of ASD and the 

importance of accurately assessing pain.  At the present time, it is unknown if any pain 

assessment instrument is reliable or valid in assessing pain in children with ASD.  The findings 

of this research may lead to the utilization of an established pain assessment instrument to assess 

procedural pain in children with ASD or the refinement or creation of an instrument.  

Interventions for relief of pain can be tested in this population once an established instrument 

that measures pain has been identified. Developing this assessment will contribute to the scarce 

body of knowledge on the pain experience in ASD.  Once healthcare workers can begin to assess 

pain in children with ASD, their pain can be better managed and treated more effectively.  

Limitations 

The sample of children with ASD presents several limitations, as it will most likely have 

a high degree of heterogeneity with age, manifestations of ASD and the type of procedure being 

performed.  To recruit enough subjects, the sample of children with ASD is purposive.  The 
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ability of nurses to view vignettes multiple times and the fact they are not assessing the patient in 

real-life situations may influence the generalizability of these findings to clinical settings.  
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CHAPTER 2 

REVIEW OF LITERATURE 

This review will begin with an overview of ASD.  Four theoretical approaches to the 

study of pain will be described and compared.  A rationale for application of the 

Communications Model for Understanding Children’s Pain for the research problem is 

presented, and pain and assessment of pain, including challenges, will be described for children, 

children with special needs and children with ASD.  A discussion of video recording 

methodology in research is followed by a review of the ethics in research of vulnerable 

populations. 

Autism Spectrum Disorder 

ASD is a pervasive developmental disorder with impairments in social interaction, 

communication and repetitive patterns of behavior.   The diagnostic and statistical manual V 

combines the several different diagnoses under the one diagnosis of ASD (American Psychiatric 

Association, 2013). Previously, the category of ASD included distinct diagnoses for Asperger’s 

syndrome, ASD, pervasive developmental disorder not otherwise specified, Rhett’s disorder, and 

childhood disintegrative disorder (American Psychiatric Association, 2000).  Rhett’s disorder, 

now a recognized genetic syndrome, was eliminated from the manual and childhood 

disintegrative disorder re-categorized (American Psychiatric Association, 2010).   

Leo Kanner (1943) described a pattern of behaviors he recognized in 11 children and 

termed the disorder “autistic disturbances of affective contact.”  His description of the disorder is 

markedly similar to the current diagnostic standards.   Overall the children in Kanner’s study 

were physically normal, although one child had a seizure disorder.  The children demonstrated 

deficits in four main areas.  First, they lacked an ability to connect or relate with people; 

secondly, they had language and communication difficulties, including knowing words, but not 
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understanding their meaning, literal interpretations of language, and delayed echolalia; third, 

sensory issues were common and included texture or taste issues with food, aversion to loud 

noises, and a fascination with the movement of objects; and fourth, the children had repetitive 

behaviors and a need for routine. 

Manifestations of the impairments in ASD are highly variable and therefore two 

individuals with ASD can present completely differently (Heflin & Alaimo, 2007; Notbohm, 

2006; Scarpinato et al., 2010).  Common co-morbidities in ASD include sleep disturbances, 

gastrointestinal issues and seizure disorders (Scarpinato et al., 2010). Unlike the children 

described by Kanner (1943), many children with ASD are reported to have cognitive 

impairments (Heflin & Alaimo, 2007; Scarpinato et al., 2010). 

ASD is a neurological disorder and persons suffering from the disorder have different 

functional, chemical and structural components of the brain.  Functionally, they may use 

different parts of the brain to process certain types of information, such as recognition of facial 

features, than those without ASD.  Chemical differences include increased levels of serotonin, 

dopamine and endogenous opiates.  Structural differences have been found in the cerebrum, 

brain stem, limbic system and cerebellum (Heflin & Alaimo, 2007).  Electroencephalography is 

normal in the majority of those with ASD.  One study reported 35% of a sample of 46 children 

with ASD with epileptic paroxysmal abnormalities, 13% with seizures and 22% without seizures 

(Canitano, Luchetti, & Zappella, 2005).  These functional, chemical and structural differences 

impact how the person with ASD thinks.  The ASD mind has difficulty with critical thinking, 

executive management and social pragmatics, thus contributing to their lack of ability to 

generalize information and difficulty in making connections between pieces of information 

(Notbohm, 2006).   
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Theories of ASD Brain Function 

Three main theories attempt to explain how the ASD brain functions.  The lack of theory 

of mind argues that children with ASD are unable to recognize that other people have 

independent mental states. They may believe that everyone thinks just like they do, or they may 

simply not be able to comprehend that others hold their own motivations for action. This lack of 

theory of mind is manifested in a lack of empathy, inability to enter reciprocal relationships or 

lack of desire to maintain relationships, and may explain why children with ASD have difficulty 

participating in natural language development activities, such as model imitation, joint attention 

and symbolic play (Barnbaum, 2008). Theory of mind provides a rationale for many of the 

pragmatic issues with communication experienced by those with ASD (Noens & van Berckelaer-

Onnes, 2005). 

The weak central coherence theory describes a mind that only sees information in parts 

and not wholes.  Information is stored and retrieved separately and is specific and not 

generalized to other situations.   Communication requires many pieces of information from 

different sources to be analyzed and contextualized quickly, and so therefore a weak central 

coherence can be detrimental.  Noens and van Berckelaer-Onnes (2004, 2005) argue that this 

theory best explains all the communication deficits--both expressive and receptive--found in 

ASD.  It can also explain delayed echolalia or the use of neologisms seen in ASD.  Children with 

ASD do not recognize the meaning of the entire message, including its context, the first time.  

Instead they focus on a portion of the message, possibly a phrase and later may repeat that 

phrase, attempting to capture the meaning and context of the first message, but their recalled 

portion of the message is not enough to be meaningful to others. 
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The weak executive function theory holds that the ASD mind has impaired executive 

function.  Executive function allows a person to plan, organize, multi-task, make high-level 

decisions and override or inhibit automatic behaviors or impulses, and permits for flexibility in 

thinking and learning.  Without executive function, it is difficult to change after a concept has 

been learned (Barnbaum, 2008).  Communication requires a great deal of flexibility and adapting 

over time as language continues to increase in complexity (Prizant, Wetherby, Rubin, & Laurent, 

2003).  Pronoun reversal is an example of communication impairment in ASD .  After children 

with ASD hear “do you want water?” and then receive water, it is difficult for them to adapt their 

communication when making a request. So the children repeat what they first heard: “you want 

water”, instead of stating “I want water.” 

Sensory Impairments 

Sensory impairments are present in as many as 80% of persons with ASD (Heflin & 

Alaimo, 2007).  The sensory system may be hypersensitive in some areas and hyposensitive in 

others.  Many repetitive behaviors in ASD may actually be adaptive behaviors for the sensory 

differences that are being experienced.  Often, those with ASD are very sensitive to smells, 

usually have difficulty with auditory processing and respond best with visual communication 

methods.  Tactile defensiveness may be present and is caused by a very low threshold for tactile 

stimulation. Vestibular and proprioceptive systems are also affected and may account for the 

clumsy behavior often described in individuals with ASD.  Due to differences in their brain, they 

are unable to filter and prioritize sensory signals.  For example, it may be difficult to block out 

background noise or they may use peripheral vision to focus on people or objects because having 

the eyes focus directly forward provides too much sensory information at one time (Heflin & 

Alaimo, 2007). 
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Communication and Social Impairments 

Clinical presentations of communication and social impairments vary considerably across 

the ASD spectrum–-some individuals never develop verbal language skills while others 

approximate normal skill levels. It is estimated that 20-50% (Tager-Flusberg, Paul, & Lord, 

2005) never develop functional communication and 25-50% do not develop verbal language 

(National Institute on Deafness and Other Communication Disorders, 2010; Noens & van 

Berckelaer-Onnes, 2005).  Development of communication and social skills are intertwined and 

delay in one area impacts the development in the other.  The level of development of skills in 

both areas is related to the level of independent functioning that the person with ASD will 

achieve (Prizant et al., 2003). 

Development of communication and social skills  

Development of communication and social skills begins in infancy.  Crying is the very 

first form of social interaction (Esposito & Venuit, 2010).  Through eye gaze and observation of 

facial expression, typically developing (TD) infants begin to form relationships between people 

and objects and recognize emotion.  Infants later diagnosed with ASD prefer to look at objects 

over people, notice parts of objects instead of wholes, and fixate on one item instead of gaze at 

multiple items.  At six to seven months, infants begin babbling and using vocal utterances to gain 

attention from others.  Infants with ASD do not babble as much, do not seem to be as aware of 

language and are often thought to have hearing impairment (Heflin & Alaimo, 2007; Tager-

Flusberg et al., 2005). In the final months of infancy, TD infants begin to gesture to in order to 

express needs or wants.  Infants and toddlers with ASD tend to use gestures less often and in less 

meaningful forms of communication (Heflin & Alaimo, 2007; Sowden, Perkins & Clegg, 2008; 

Tager-Flusberg et al.). 
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Toddlers and pre-schoolers engage in three types of behaviors that are essential in the 

development of communication, social, and language skills.  Motor imitation of others begins 

before language skills.  In order to imitate actions correctly, precisely, or in the right context, 

children must be able to form a concept of the other person’s mind.  Children with ASD may be 

slow to imitate or may imitate behaviors inaccurately because they miss the meaning of 

behaviors or attribute intentions inaccurately (Heflin & Alaimo, 2007; Tager-Flusberg et al., 

2005).  

Joint attention is the ability to engage in interaction with others.  Children can see what 

another is interested in and gain another’s attention in that action or activity.  The social 

interaction includes sharing of emotions and reciprocal exchange of information.  Joint attention 

engagement is a predictor of future skills (Aylott, 2000; Bolick, 2008; Noens & van Berkelaer-

Onnes, 2005; Prizant et al., 2003; Tager-Flusberg et al., 2005).  Children with ASD are less 

likely to request joint attention or respond to another’s request for joint attention (Bolick, 2008; 

Chiang, 2008; Heflin & Alaimo, 2007). 

Symbolic or object play in childhood helps to develop symbol representation and is 

critical to development of language and social skills.  Pretend play with objects develops 

naturally and becomes more complex over time for TD children.  Children with ASD are far less 

likely to participate in symbolic play (Heflin & Alaimo, 2007; Noens & van Berckelaer-Onnes, 

2005; Prizant et al., 2003). 

Behavioral characteristics 

Children with ASD have difficulties with the pragmatics of communication (Heflin & 

Alaimo, 2007; Notbohm, 2006).  Vocalic communication includes the nuances of language, 

including the inflection of tone, non-literal language, sarcasm, puns and idioms.  Those with 

ASD may be unable to understand messages in a vocalic context.  Body language, facial 
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expressions and gesturing make up kinesthetic communication and are also often not understood 

by children with ASD because these non-verbal aspects of communication are not recognized as 

important signals.   Proxemic communication, the concept of personal space and boundaries, also 

presents challenges (Heflin & Alaimo, 2007; Notbohm, 2006).  Atypical communication styles 

such as echolalia, contact gestures, pronoun reversals and neologisms (refer to Table 2-1 for 

definitions) likely develop in ASD because there is a limited understanding of the meanings and 

intentions of symbolic forms of language (Heflin & Alaimo, 2007; Noens & van Berckelaer-

Onnes, 2005).  Their speech tends to be very formal (Tager-Flusberg et al., 2005) and even in 

high-functioning children with ASD, 51-81% have impairments in pragmatic aspects of 

communication (Volden & Phillips, 2010). Overall, they have difficulties sending and receiving 

messages and this affects their ability to understand and participate in the social world (Helfin & 

Alaimo, 2007; Notbohm, 2006; Scarpinato et al., 2010). 

Communication breakdowns happen when the sender’s message is unclear, the message 

is ignored or the wrong response is given.  The use of incorrect pragmatics or odd qualitative 

aspects of language can contribute to a breakdown (Tager-Flusberg et al., 2005). TD children 

will attempt to repair communication breakdowns and those with ASD may not (Meadan, Halle, 

Watkins, & Chadsey, 2006) but, to repair communication, a person must possess a certain level 

of social and communication skills to recognize a breakdown has occurred and those with ASD 

often lack these skills (Heflin & Alaimo, 2007).  The frustration of being unable to communicate 

with others can lead to behavioral outbursts in some children.  Children with ASD use 

challenging behaviors to communicate so as to have some form of control over their environment 

and as a resource to regulate their emotions and behavior (Bronsard, Botbol, & Tordjman, 2010; 
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Chiang, 2008; Halle, Brady, & Drasgow, 2004; Noens & van Berckelaer-Onnes, 2004; Prizant et 

al., 2003).   

Social interaction  

Communication is a link to the social world, although children with ASD use 

communication as a tool for getting their needs met, but not typically for social engagement 

(Chiang & Lin, 2008).  They may not anticipate engagement at all and tend to declare or express 

their needs or wants without any expectation for others to engage (Noens & van Berckelaer-

Onnes, 2004).  These communication difficulties, along with lack of understanding of emotion, a 

tendency to be disorganized and problems with generalization contribute to their problems of 

interacting socially.  Interacting with others builds social capital and skills, and those with ASD 

have fewer tendencies to interact.  TD children learn social interaction via a hidden curriculum 

through trial and error.  They are not able to decipher the messages from others about what 

behavior is appropriate and what is not. Children with ASD do not have the skills to access this 

hidden curriculum (Bolick, 2008; Heflin & Alaimo, 2007; Notbohm, 2006) and have difficulty in 

learning social skills because of their communication issues, rigid thinking and difficulties with 

generalizing (Heflin & Alaimo, 2007).   

Repetitive Patterns of Behavior 

Repetitive patterns of behavior are manifested in ASD.  This may be an unusual 

fascination or obsession with one subject, a need for things to always be the same or motor 

movements.  The complete focus on one task often limits the ability to multitask and causes 

issues with transitioning to a new task.  Stereotypies are motor movements, such as hand 

flapping, that seem to have no purpose.  If these movements are pleasurable or soothing to the 

individual, they are designated as self-stimulating behaviors and may be used by the person with 

ASD as a means of coping (Heflin & Alaimo, 2007; Notbohm, 2006; Scarpinato et al., 2010). 
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Physical Differences 

Persons with ASD have physical differences in their neurological system, which dictates 

how the mind processes and responds to information.  The physical differences in ASD lead to a 

different way of thinking and this different way of viewing the world and self is manifested in 

sensory differences, social and communication impairments and repetitive patterns of behavior 

(Heflin & Alaimo, 2007).  

Pain in Children 

Children with ASD have many unique features from TD children, but these children will 

face some of the same experiences, including pain. Children most commonly experience acute 

pain related to injury, illness, or medical procedures (American Academy of Pediatrics & 

American Pain Society, 2001).  Pain is often under-estimated and under-treated in children for a 

variety of reasons.  Incorrect beliefs still persist that children do not experience pain like adults 

or if they do, they are unlikely to be affected or have long-term consequences from the 

experience of pain.  Providers may fear side effects of pain medication.  The biggest barrier to 

adequate pain intervention in children may be healthcare providers’ lack of knowledge or skill in 

pain assessment methods (American Academy of Pediatrics & American Pain Society, 2001; 

O’Rourke, 2004). 

Pain Theories 

Neuromatrix Theory of Pain  

Melzack’s (2005) Neuromatrix Theory of Pain purports that pain is a multi-dimensional 

experience.  There are four parts to the conceptual nervous system: the body-self neuromatrix; 

the cyclical processing and synthesis that makes the neurosignature; the neural hub that converts 

the neurosignature to awareness; and the action that is activated by the neuromatrix to produce 

the pattern of movements that will bring about the goal. The neuromatrix is the body-self that is 
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made of a large network of neurons, the thalamus, the cortex and the limbic system.  The design 

of the neuromatrix is influenced at first by genetic factors and then shaped by sensory factors. 

The neuromatrix receives information from cognitive-related brain areas, sensory signaling 

systems and emotion-related brain areas.  The neuromatrix shapes all inputs to the system 

(Melzack, 2005).  

The neurosignature is the cyclical processing and synthesis of impulses that take place 

throughout the neuromatrix.  It is a continuous flow of data input, data processing and data 

output.  Triggers to the neurosignature may cause changes or stimulate patterns, and may include 

sensory inputs or cognitive events.  The neurosignature ultimately produces awareness and 

action (Melzack, 2005). 

The neurosignature sends pattern signals to the sentient neural hub in the brain, where 

information is processed and cognitive and physical reactions are produced.  The neuromatrix 

receives information from cognitive related areas in the brain, sensory signaling systems and 

emotion-related brain areas.  It produces outputs such as awareness (pain perception), action 

programs and stress regulation programs.  The brain chooses an action based on experience 

(Melzack, 2005).   

Model of Pain Expression  

Prkachin and Craig’s (1995) Model of Pain Expression is a transactional model of pain 

communication that focuses on the facial encoding of pain.  The model is based on Rosenthal’s 

model of non-verbal communication, which describes the process of non-verbal communication 

that begins with an internal experience. This is expressed in a behavior that allows an observer to 

draw conclusions about the experience (Rosenthal, 2005).  The Model of Pain Expression 

involves three events: the experience, the encoding and the decoding.  Each phase is influenced 

by physiological, psychological and social influences.   
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The first phase, the experience, begins with a pain stimulus.  The experience is affected 

by intrinsic factors, such as age, developmental level, personality variables and coping styles, 

and extrinsic factors, such as the presence of analgesics, the sensory consequences of the 

experience, or other environmental influences such as social expectations.  There is a threshold 

level of pain that must be met for the pain to be expressed in the face, and this is dependent upon 

the individual, not necessarily the severity of pain (Prkachin & Craig, 1995). 

The second phase of this model is encoding.  Once the threshold level is reached, a 

central motor program that leads to a change in facial expression is activated. Pain is encoded in 

the facial expression.  These facial movements are specific to pain and differ from other 

emotional states.  The set of movements, or expression, is usually very short in duration, lasting 

less than five seconds.  This encoding can be affected by intrinsic factors and display rules.  

Display rules, or socio-cultural influences, can cause a person to try to lessen, exaggerate or 

mask their expression of pain (Prkachin & Craig, 1995).   

The final phase in the model is decoding.  After the signal of a pain-specific facial 

expression is broadcast, an observer must decode the expression and this involves detection and 

discrimination, attachment of meaning to what was observed, and a behavioral reaction or 

response.  Decoding is a critical phase; it is not guaranteed that a pain expression will be detected 

and decoded.  A filter that is made up of observer bias can affect the decoding.  Each observer 

has a gain function, or a different level of facial expression that must be reached for them to 

determine that the broadcaster is in pain. The observer acts once the gain function is reached.  

Actions can include giving help, imparting sympathy, or ignoring the communication (Prkachin 

& Craig, 1995).    
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Communications Model for Understanding Children’s Pain  

The Communications Model for Understanding Children’s Pain (Craig, Lilley, & Gilbert, 

1996) is also a transactional model of pain that is based on Rosenthal’s non-verbal 

communication model.  This model of pain does not solely focus on facial expression or non-

verbal communication of pain, but includes both verbal and non-verbal expressions of pain.  The 

model has four steps: the internal experience, the encoding in expressive behaviors, the 

decoding, and action.  The first step begins with a pain stimulus that triggers an internal 

experience of pain, which is very complex and personal.  Multiple areas of the brain and nervous 

system contribute to the experience, as well as cognitive and social factors.  It is affected by 

intrapersonal influences and contextual influences.  Interaction between biological stages of life, 

personal experiences with pain and socialization to pain influence the perception of pain 

(Hadjistavropoulous & Craig, 2002).  In children, the perception of pain is affected by intrinsic, 

formative and situational factors.  Intrinsic factors may include genetic program, biological 

maturation, psychological capabilities and affective mechanisms, while formative factors are 

family and cultural influences, and situational factors are transient states and environmental 

settings (Craig et al., 1996).  

The process of encoding pain involves both verbal and non-verbal programs.   Non-

verbal programs, e.g. facial expression of pain, are more of an automatic process.  A person has 

less voluntary control over these processes. Verbal programs are a higher mental process. An 

individual is more likely to be able to exert control over these cues.  Self-reporting of pain is 

often considered the gold standard, but this model emphasizes the importance of assessing both 

automatic and higher mental processes encoding of pain for the most accurate decoding 

(Hadjistavropoulous & Craig, 2002). Children express pain cues vocally (cry or scream), non-
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vocally (facial expressions, limb movement, or posturing) or verbally (dependent upon language 

development) (Craig et al., 1996).   

The third step is decoding of pain by the observer.  Encoding of pain has no value if it is 

not decoded properly by the observer.  This is affected by the message clarity and the observer’s 

bias.  The cues produced by higher order mental processing are easier to decode than non-verbal 

cues, while the clarity of the message is affected by past experience of the decoder, the trust the 

decoder has in the person sending the cues, and other decoder personal characteristics. 

Characteristics of the sender may trigger prejudicial attitudes in the observer and cause incorrect 

decoding (Hadjistavropoulous & Craig, 2002).  As adult decoding of a child’s pain cues is 

affected by the adult’s sensitivity to the cues and perception of the cues, the adult must be paying 

attention in order to detect and discriminate pain cues from other non-pain behaviors in the child 

and the signals have to be interpreted and assigned a value by the decoder (Craig et al., 1996).   

The fourth phase of the model is action.  The adult decoder can choose to intervene, to 

withdraw, or to continue imposing pain.  The adult’s options are often limited for them due to 

environmental influences, such as availability of medication or inability to stop treatment, in 

addition to the observer’s personal beliefs and values.  Interventions can be pharmacological or 

non-pharmacological.  Withdrawal of the painful stimulus may not be an option or a possibility.  

Adults may continue to impose pain if they believe the ongoing treatment will benefit the child 

or if they have brutal intentions (Craig et al., 1996). 

Prescriptive Theory of Acute Pain Management in Infants and Children  

The Prescriptive Theory of Acute Pain Management in Infants and Children (Huth & 

Moore, 1998) consists of three constructs (initial assessment, therapeutic interventions and 

reassessment) that produce an outcome.  These constructs are actions that are to be repeated until 

the outcome, satisfactory pain reduction, is met.  The theory was developed from a set of acute 
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pain management guidelines for children, with the goal of providing a framework for research in 

children’s pain and to have a clinical applicability. 

In the initial assessment phase, the nurse is to evaluate several concepts (past pain 

history, current pain history, developmental level, coping strategies and cultural background) in 

order to make a judgment about the presence of pain and to help determine the best intervention.  

Past pain history can influence the current expression of pain and also lead to clues about 

effectives of interventions.  Children process and cope with pain differently depending on their 

developmental level and it should be borne in mind that cultural influences affect communication 

of pain and coping strategies (Huth & Moore, 1998). 

Based on the initial assessment, the nurse chooses one or more therapeutic interventions, 

including child-parent teaching, opioid analgesics, pharmacologic adjuvant, and non-

pharmacologic adjuvant.  Education can help relieve anxiety regarding pain.  Opioid treatment 

by itself may not be completely effective in reducing pain and so adjuvants can be used, and both 

non-opioid analgesics and non-pharmacological interventions have been shown to be effective 

for relieving pain. They are also options when opioid therapy is contraindicated.  The outcomes 

of these interventions should be pain relief that is satisfactory to the child, parent and nurse 

(Huth & Moore, 1998). 

Re-assessment includes regular assessment of pain, behavior, physiological states and 

side effects.  These regular assessments lead to the identification of pain relief that is not 

adequate, behavioral distress, unacceptable physiological measures and side effects, and should 

occur frequently--at least every hour until the pain is controlled.  The reassessments contribute to 

nurses’ knowledge of the child and help in selection of therapeutic interventions (Huth & Moore, 

1998). 
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Comparison of the four theories  

The four theories described above hold a number of common characteristics.  All 

acknowledge and describe pain as a multi-faceted, complex, internal experience and each theory, 

with the exception of the Prescriptive Theory of Acute Pain, begins its process with a painful 

stimulus.  After the stimulus, each describes some form of internal processing that occurs and 

results in an outcome.  For the Neuromatrix Theory of Pain, the outcomes are awareness and 

action, while facial expression is the outcome in the Model of Pain Expression and, for the 

Communication Model for Understanding Children’s Pain verbal and non-verbal cues are the 

outcome to the internal processing.  The Neuromatrix Theory of Pain does not go beyond the 

outcomes of the individual experiencing pain.  The other two models go on to describe a 

decoding process by an observer that is affected by many factors that are inherent to the decoder 

or contextual.  The decoder’s interpretation results in an action.  The Prescriptive Theory of 

Acute Pain in Infants and Children does not describe any outcomes, but only details a list of 

factors that may affect pain expression. The focus is on a nurse, not the child, who is assessing 

pain, intervening and reassessing. 

Each theory has unique characteristics.  The Neuromatrix Theory of Pain, for instance, is 

very focused very much on the biological components of the pain experience and is very detailed 

and specific on the anatomy and physiology of the pain experience.  The Model of Pain 

Expression focuses on just one output of pain encoding-facial expression- and also describes 

threshold and gain levels, variable across individuals, that must be reached to express pain in the 

face or act on pain perceived in another.  The Communications Model for Understanding 

Children’s Pain places equal emphasis on the encoding and decoding aspects of pain 

communication and encompasses multiple means of pain expression and multiple factors of pain 

perception.  It includes the most comprehensive description of the decision to act on pain 
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perceived in others.  The Prescriptive Theory of Acute Pain Management in Infants and Children 

includes a circular pathway for assessment, intervention, and reassessment but lacks details on 

the ways in which concepts interact, as well as on the criteria used by the nurse when making 

assessments. It limits action of pain to intervention, and therefore only considers one possible 

course. 

Rationale for selection of model  

The Communications Model for Understanding Children’s Pain will be used as the parent 

model for this research. The Neuromatrix Model of Pain was not selected primarily because it 

does not include any concepts on the assessment of pain and therefore would not be helpful in 

the research problem.  In addition, this theory, although it accounts for many influences of pain 

expression, does not place specific emphasis on developmental, communicative and social 

factors that influence pain expression.  The Prescriptive Theory of Acute Pain Management in 

Infants and Children does not provide enough detail or depth to support the proposed research, 

while the Model of Pain Expression is limited as it is focused solely on one pain expression--

facial movement.  Facial expression in pain is not dependent on development level or 

communication skills, and may be a good method for studying pain in ASD, but it is only one 

aspect of pain expression and assessment.  From a pragmatic perspective, it has been proven 

most useful in research where video recordings and/or photographs can be examined in detail 

and may not be of use in clinical environments.  As a result, therefore, the Communications 

Model for Understanding Children’s Pain will serve best for this research because it places equal 

emphasis on the pain expression and pain assessment.  This model is multi-faceted and focuses 

on many factors of pain expression and pain assessment.  It also provides a step for the decision 

to act following assessment of pain.   
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Pain Assessment in Children 

Pain, which is described as “a subjective, private event that can only be measured 

indirectly” (McGrath & Unruh, 2006, p. 305), is an abstract concept and designing tools to assess 

pain is a challenge.  Indirect measurement can occur through self-report, behavioral observation 

or biological observations (McGrath & Unruh, 2006; O’Rourke, 2004).  Physiologic changes 

have not demonstrated strong correlation to other measures of pain; these may only change in 

instances of sharp, acute pain and can be attributed to a large variety of other stress events.  Use 

of only physiologic changes for pain assessment is not appropriate, therefore, but they may be 

used in conjunction with observations of pain behaviors or self-reports of pain (American 

Academy of Pediatrics & American Pain Society, 2001; O’Rourke, 2004; von Baeyer & 

Spagrud, 2007). 

Self-report measures  

Pain is recognized as a very subjective event (International Association for the Study of 

Pain, 1994) and, therefore, many hold self-report to be the gold standard of pain assessment 

(American Academy of Pediatrics & American Pain Society, 2001; O’Rourke, 2004).  In order 

for a child to be able to self-report pain, the child must developmentally understand how to use 

the scale, not be overly distressed, be able to communicate, have the cognitive ability to grasp 

the scale and not be restricted excessively by medical interventions (such as bandages or 

sedation) (von Baeyer & Spagrud, 2007).   Self-report instruments exist in both verbal and non-

verbal formats, but even non-verbal formats require the child to possess a certain level of 

cognitive and communication function.  Self-report can be used in conjunction with behavioral 

observations or physiologic changes to assess pain (American Academy of Pediatrics & 

American Pain Society, 2001; O’Rourke, 2004).   
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More than 30 instruments exist for the measurement of self-reported pain in children, but 

only six have well-documented reliability and validity.  Of these six scales, not one was able to 

establish reliability and validity across all age groups and different types of pain.  The Pieces of 

Hurt, Faces Pain Scale, Faces Pain Scale-Revised, Oucher-Photographic, Oucher-Numeric 

Rating Scale, Wong-Baker FACES Pain Scale, and Visual Analogue Scales (VAS) are the self-

report pain instruments reported to have sound psychometrics (Stinson, Kavanagh, Yamada, Gill, 

& Stevens, 2006). Two of these scales are discussed in further detail.   

VAS are used for children to rate their pain intensity. They consist of a line (either 

horizontal or vertical), in which the endpoints represent two extremes (no pain versus extreme 

pain).  Existing scales vary.  The length is different, with some having lines demarcating 

intervals between the anchor points, and the language is also variable.  All scales use some type 

of metric to assign a numerical value to the pain--usually the distance in millimeters or 

centimeters from the no-pain anchor point to the point where the child has rated the pain.  

Overall, these scales have proven valid and reliable in developmentally normal children aged 

eight years and older, although some have been validated in children as young as four years 

(Stinson et al., 2006).   

The Faces Pain Scale-Revised (FPS-R) (Hicks et al., 2001) was developed in an effort to 

make the original Faces Pain Scale more conducive towards a common metric for measuring 

pain and improve upon criticisms.  The original scale consisted of seven faces ranging from a 

smiling face (no pain) to a face frowning with tears (worse pain).  Seven faces made use of the 

scale hard for researchers and clinical staff in comparison with other scales that most often range 

from 0 to 5 or 0-10.  The use of the smiling and crying faces was also criticized as children may 

infer that they must be smiling so as not to be in pain or crying if in pain.  The revised scale 
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consisted of six faces, correlating with a 0,1,2,3,4,5 or 0,2,4,6,8,10 scale and presented a neutral 

face as no pain and a face with a grimace, but no tears as the most pain.  The scale was validated 

in two groups of developmentally and cognitively normal children aged 4-12 years.  The first 

group comprised children undergoing ear piercing and the second group consisted of children 

admitted to the hospital and experiencing pain.  Concurrent validity was established by 

correlating the scores on the FPS-R to scores the children gave using an established VAS or the 

established Color Analogue Scale (CAS).  In the ear piercing group, a strong positive correlation 

was found between the FPS-R and VAS (r=.93, P <.001).  In the hospital group, the FPS-R 

correlations with both the VAS and CAS were strong (r > .70). The FPS-R is simple to use, has 

been translated into many languages and is the recommended tool for children ages 4-12 (Stinson 

et al., 2006).  

Behavioral measures 

For many children self-report of pain is not appropriate.  Behavioral measures of pain can 

either be used alone or in conjunction with self-report (American Academy of Pediatrics & 

American Pain Society, 2001; von Baeyer & Spagrud, 2007).  Research for these measures is 

typically correlational, with occurrence of a behavior correlated with the occurrence of pain.  

Well-anchored events, such as short medical procedures, are normally used for the studies 

(Blount & Loiselle, 2009).  Several types of behavioral tools exist for pain assessment.  Behavior 

checklists consist of a number of behaviors that the observer determines if they are present or not 

present.  Behaviors are not weighted, nor is intensity of behaviors scored on the checklists. 

Behavior rating scales attempt to rate behaviors on intensity and sum scores from different 

categories to determine pain measurement.  Global rating scales depend solely on the observer’s 

subjective assessment of pain in the child, and often VAS or FPS-R is used by the observer to 

assign a pain score to the child (von Baeyer & Spagrud, 2007). The FLACC and the Children’s 
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Hospital of Eastern Ontario Pain Scale (CHEOPS) are two examples of behavior rating scales. 

They are described below. 

The FLACC scale has an observer rate pain behaviors in five categories (face, legs, 

activity, cry, consolability) as 0, 1 or 2.  The observer than adds the scores to obtain a pain 

measure that ranges from 0 to 10.  Each behavior category contains descriptive data for each 

score. For example, a score of 0 in the face category is described as no particular expression or 

smile, while a 1 is occasional grimace or frown, withdrawn, or disinterested, and a 2 is frequent 

to constant quivering chin or clenched jaw (Merkel, Voepel-Lewis, & Malviya, 2002).  The 

study was validated in a developmentally normal sample of children ages two months to seven 

years undergoing surgery.  FLACC scores prior to analgesia were significantly higher when 

compared with scores following analgesia at 10 minutes, 30 minutes and 60 minutes (p < 0.001 

for each time interval).  FLACC scores also showed a positive correlation with the nurses’ global 

assessment of pain (r=0.41, p < 0.005) and when compared with an existing pain instrument 

(r=.80; p<0.001) (Merkel, Voepel-Lewis, Shayevitz, & Malviya, 1997). 

The CHEOPS uses six categories of behaviors: cry, facial, child verbal, torso, touch and 

legs.  Each category contains certain behaviors that, if demonstrated by the child, point towards 

the cumulative score given.  Behaviors are scored either 0,1, or 2.  The observer selects as many 

behaviors as the child is currently exhibiting in each category. Total scores range from 4 to 13.  

The original sample included children from 1 to 7 years and demonstrated strong validity 

(McGrath et al., 1985).  Further research has found the instrument to be reliable and valid in 

developmentally normal children 4 months to 17 years.   The CHEOPS scale has, however, been 

criticized for the use of a non-traditional metric (4-14 versus 0-10) (von Baeyer & Spagrud, 

2007). 
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Pain and pain assessment in children with special needs  

Pain assessment in the non-verbal or developmentally delayed child can prove 

challenging due to their communication deficits and cognitive impairments.  These children are 

often unable to participate in self-report measures of pain (Voepel-Lewis et al., 2008) and are 

susceptible to experiencing pain from multiple sources.  In addition to pain experienced due to 

their medical condition, they still experience pain encountered by developmentally normal 

children, such as headaches or menstrual cramps (International Association for the Study of Pain, 

2005).   

The belief that these children experience reduced sensitivity to pain is one barrier to 

identifying pain in this population.  Self-injurious behavior occurs in a large number of 

intellectually impaired individuals and some have argued that this is evidence of a reduced 

sensitivity to pain.  Breau and colleagues (2003) found this theory to be false, with those in the 

study who exhibited self-injurious behavior not showing a reduced pain reaction in other painful 

situations.  They concluded that pain insensitivity does not contribute to self-injurious behavior. 

In addition, self-injurious behavior may be a form of pain attenuation (Breau et al., 2003; Heflin 

& Alaimo, 2007). Caregivers should not assume that differences in the expression of pain are 

indicative of differences in sensitivity to pain (Terstegen, Koot, De Boer, Tibboel, 2003). 

Mounting evidence shows that cognitively impaired children react to pain and are able to express 

pain through behaviors (Dubois, Capdevila, Bringuier, & Pry, 2009). 

These children may demonstrate unique pain behaviors (International Association for the 

Study of Pain, 2005; Voepel-Lewis et al., 2008).  Despite the individual differences among 

cognitively impaired children, there is growing evidence that they share a set of common pain 

behaviors (Hunt et al., 2007).  Some of these pain behaviors are the same as those seen in the 

general population (International Association for the Study of Pain, 2005).  These include: 
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changes in facial expression, changes in movement or posture, vocal cues, changes in child’s 

pattern of behavior and changes in a child’s mood (Breau, McGrath, Camfield, & Finley, 2002; 

Dubois et al., 2009; Duivenvoorden et al., 2006; Hunt et al., 2003; Terstegen et al., 2003). 

Assessment of pain in this population is crucial, as these children’s lack of ability to 

communicate clearly through language requires their caregivers to depend completely upon 

accurate decoding of their pain cues (Hunt et al., 2007).  Caregivers’ opinions and assessments of 

pain should be respected and sought (International Association for the Study of Pain, 2005).  

Familiarity with the individual can contribute to better recognition and assessment of pain 

(Breau, et al., 2002b; Hunt et al., 2003).  The use of a standardized behavioral rating scale may 

decrease the need to know the patient and provide an accurate assessment of pain (Breau et al., 

2002a; Hunt et al., 2004). To that end, several pain assessment instruments, including the 

UWCH PSPNC; the Revised FLACC; and the NCCPC-PV have been developed and these are 

described in more detail in Chapter 3. 

Pain and pain assessment in children with ASD  

Children with ASD, similar to children with other cognitive impairments, have been 

thought to experience decreased sensitivity to pain.  These theories are not supported by any 

research, but based on anecdotal observations and clinical judgments (Daughters et al., 2007; 

Messmer, Nader, & Craig, 2008; Nader et al., 2004). Although limited, there is research that 

shows that children with ASD experience and have the ability to express pain.  In a study of 

children with ASD undergoing venipuncture, Messmer and colleagues (2008) found that facial 

expression of pain or non-pain correlated with observers’ scores of pain intensity.  Research by 

Nader et al. (2004), meanwhile, found that children with ASD demonstrated a substantial facial 

expression response to venipuncture, with no difference in the facial reaction between children 

with ASD and children without ASD. A study of children undergoing routine dental cleaning by 
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Daughters et al. (2007) found that children with ASD had higher pain scores compared with 

children without ASD.  Tordjman and colleagues (2009), furthermore, reported that, although 

children with ASD displayed significantly (p<.0001) less pain behaviors compared with normal 

children during venipuncture, the children with ASD had a significantly increased heart rate 

(p<.05) and significantly higher plasma β-endorphin levels (p<.01) than the normal control 

children. This suggests that, even though they may not express pain, they do experience it.  

According to Inglese (2008), parents of children with ASD report that they believe their children 

with ASD experience pain.  

The social, communication and sensory impairments experienced by children with ASD 

can affect their expression of pain (Messmer et al., 2008; Nader et al., 2004), which complicates 

the assessment of pain in children with ASD.  Ingelese (2008), in a survey of 88 parents of 

children with ASD, notes that 70% reported difficulty determining when their child is in pain and 

86% reported that their child responds differently to pain than typically developing children.  

This difficulty in determining pain was also found when the facial response of pain did not 

correlate to the parental ratings of pain in children with ASD undergoing venipuncture.  On the 

other hand, parental rating of pain in children without ASD did correlate with the child’s facial 

response (Nader et al., 2004). Parents report concerns over healthcare providers’ abilities to 

assess and manage pain in their child with ASD (Inglese, 2008). 

There has been some investigation into pain assessment instruments in children with 

special needs that has included children with ASD, but typically this has entailed a small portion 

of the sample size.  In Malviya et al. (2006)’s study of the Revised FLACC, for instance, only 

eight of the 52 children had ASD (Malviya et al., 2006).  Breau et al. (2000)’s study of the 

NCCPC, meanwhile, which included testing two samples, a mere eight out of 32 children had 
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ASD in the first sample, while the second sample included nine children with ASD out of a total 

of 33.  Dubois and colleagues (2009), furthermore, compared various pain scales for the 

cognitively impaired and of the sample of 30, only 1 child had ASD.  Some studies do not 

indicate the origin of impairment in their samples, and so it is possible that more children with 

ASD have been studied. 

Video Recording in Research 

Development of pain assessment instruments often includes the use of video recording. 

Observation is a critical component of nursing and social sciences and it is also a powerful 

research data source (Haidet, Tate, Divirgilio-Thomas, Kolanowski, & Happ, 2009; Uparela-

Acosta & Tuna, 2011).  Observation requires the observer to see, hear, document and interpret 

events (Caldwell & Atwal, 2005) and can be made in naturalistic or laboratory settings. While a 

laboratory setting offers complete environmental control, a naturalistic setting enables a 

researcher to study human behavior better as it occurs.  The researcher’s level of involvement 

can vary while observing, ranging from covert and uninvolved to covert and fully engaged. The 

researcher can also make the role of research known and then choose either to participate or 

observe.  This non-participant observer role can occur either in live action or by video review 

(Caldwell & Atwal, 2005; Stangor, 2011; Uparela-Acosta & Tuna, 2011). 

Historically, technological advancements have influenced how researchers collect and 

analyze data and will continue to do so (Derry et al., 2010; Gibbs, Friese, & Mangabiera, 2002).  

Many researchers were fearful, following introduction of audiotape technology, that the tapes 

would somehow inhibit their ability to experience the observation process fully, but important 

knowledge in social sciences has emerged as a result of using audiotapes (DuFon, 2002).  Video 

recordings provide a very detailed record of an event and their use to document life events is 
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becoming socially widespread (Derry et al, 2010) and its use in nursing research continues to 

increase (Haidet et al., 2009). 

A key advantage in using video in research stems from its ability to provide a recording 

of an event with a level of detail that is beyond what many humans could document or recall.  

Verbal and non-verbal behaviors, including interactional behaviors, are captured on video 

(Cohen & Crabtree, 2006; DuFon, 2002; Hall, 2010) and video can also be stored and reviewed 

multiple times, thus providing several benefits. Firstly, the researcher, when coding behaviors, 

can rewind and replay as many times as necessary to capture all events and multiple researchers 

can view the same event at different times, something that is not possible for live observations.  

Multiple researchers viewing the data can also help to establish inter-rater reliability or bring 

new perspectives to an event, while sharing the video beyond the original research may 

accelerate knowledge in the field (Caldwell & Atwal, 2005; Derry et al., 2010; Gibbs et al., 

2002). 

There are, however, a number of drawbacks to using video in research.  The presence of a 

video camera may, for instance, influence participants’ behavior and may be a deterrent to 

participation (Haidet et al., 2009; Stangor, 2011).  Most researchers are not trained video 

technicians, so issues with visual or audio quality may emerge (Caldwell & Atwal, 2005; Derry 

et al., 2010; DuFon, 2002).  Furthermore, participants cannot be guaranteed anonymity–they may 

be recognized in the video–and masking or pixilation of faces may not be a feasible option 

depending on the focus of the research.  Additional concerns of confidentiality arise if the video 

is shared with other researchers or placed in a database for analysis (Broyles, Tate, & Happ, 

2005; Derry et al., 2010; Gibbs et al., 2002).    
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Despite claims that videos are objective data collection instruments that capture complete 

details, the method is flawed, as video clips are not objective data–they are filmed or edited with 

a human perspective.  The angle of the lens or closeness of the subject can affect the inferences a 

researcher gathers from the video (Hall, 2000).  The researcher watching a video is only 

experiencing it as a secondary experience and they do not have the power to shift their gaze, 

listen for signals not picked up in the audio or direct their attention more closely to certain 

events.  They can only experience what is captured through the lens and it is only what happened 

in that limited amount of time.  Contextual factors, which can provide very important 

information, may be missing and this is especially concerning with secondary analysis of videos 

by researchers not involved in the original observations (DuFon, 2002; Haidet et al., 2009; Hall, 

2000). 

Researchers need to consider how to minimize the disadvantages of using video data.  

They should know, for instance, the research question and define the focus and aims of the 

research prior to the study, as this will help narrow the choice of timing and events to film 

(Cohen & Crabtree, 2006 Uparela-Acosta & Tuna, 2011). The decision to use video as a data 

source should be based on the study aims and also consider if the type of behavior being 

observed can be captured accurately on video.  The information needed by the instrument 

measuring the behavior should be able to be present on the video and the researcher should 

establish the timing of the video events.  This can be interval timing (a certain number of minutes 

per day) or event timing (record whole events) (Haidet et al., 2009).  The equipment and room 

set up should be tested to ensure that good-quality video and audio are captured so as to avoid 

technological issues, and the video should be shot with a wide angle and with the most minimal 

manipulation by the researcher (DuFon, 2002; Hall, 2000). 



 

43 

Efforts should be made to minimize risks to participants.  Informed consent should be 

obtained from persons who may appear in the video, even if they are not the focus of the 

research.  Informed consent should contain information about how the video will be stored, who 

will have access, how long it will be stored and if it will be used in any educational or scientific 

presentations.  Specific information about the intention to share the video in scientific databases 

or to use in future research should be contained in the consent form.  A plan should be made for 

the video data to be properly stored and secured with access limited only to those who need it for 

the research.  Even if complete anonymity in a video is not possible, efforts should be made to 

minimize identifying details as much as possible–e.g. blocking the sound of names or diagnosis 

in the video, respecting modesty or not displaying names of institutions or room numbers 

(Broyles et al., 2008; Caldwell & Atwal, 2005; Derry et al., 2010). 

Ethics in Research of Vulnerable Populations 

A person or group of persons is considered vulnerable in research if they have a reduced 

capacity for understanding or they lack legal or social power (Hirtz & Fitzsimmons, 2002; 

Matutina, 2009; Shamoo & Resnik, 2009).  These characteristics leave them at risk of harm and 

susceptible to coercion (Beauchamp & Childress, 2009).  Historically, vulnerable populations 

including children, mentally handicapped people, prisoners and the socially disadvantaged, have 

been victims of unethical and often times harmful research (Hirtz & Fitzsimmons, 2002; 

Matutina, 2009; Shamoo & Resnik, 2009).  

Strict protections for research have been enacted in an effort to protect these populations 

from further harm, and this has resulted in the exclusion of most of these populations from 

research.  This has led to negative consequences–for instance, lack of healthcare research in 

children left practitioners with a difficult decision not to treat either due to lack of evidence or to 

generalize data gathered in adults to their pediatric patients, to the extent that adverse events or 
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less effective therapies have occurred.  In addition, the overall welfare of these populations was 

affected because no new knowledge that may have led to improvements in their well-being was 

gained.  These groups were also denied potential benefits from participating in research, such as 

access to care and new treatments (Beauchamp & Childress, 2009; Hirtz & Fitzsimmons, 2002; 

Kopelman, 2002; Shamoo & Resnik, 2009).  Since the late 1990s recognition of these outcomes 

of overprotection has led to a push to include children and other vulnerable populations in 

research, unless there is a scientific rationale for their exclusion, (Chen, Miller, & Rosenstein, 

2003; Lamert & Glacken, 2011; Shamoo & Resnik, 2009). 

Ethical concerns still arise with the inclusion of vulnerable populations in research, 

especially children.  Hence, informed consent and assent are ethical issues in research with 

children that will presented in the context of the principal respect for autonomy.  The balance of 

protection from harm versus the benefit from research participation is presented from the 

perspective of the ethical principle of justice, and strategies to minimize risks and protect 

children in research will also be discussed. 

Respect for Autonomy and Informed Consent 

Autonomy refers to the right of a competent individual to make decisions regarding their 

own person, including the decision to participate in research (Beauchamp & Childress, 2009).  

Informed consent is the formalization of the decision to take part in research, and was designed 

to protect research participants and ensure they are fully aware of the risks and benefits of the 

study (Barnbaum, 2008; Beauchamp & Childress, 2009).  A person must be competent to give 

informed consent and those who are unable to make decisions regarding their overall well-being, 

to evaluate risks and benefits or who lack legal authority are considered to be not competent.  

Competency requires a certain level of cognitive functioning that enables a person to understand 

consequences and think rationally (Hirtz & Fitzsimmons, 2002; Kopelman, 2002; Matutina, 
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2009; Shamoo & Resnik, 2009), yet people with ASD face challenges in this regard due to the 

cognitive differences of the disorder.  It is difficult for a person with ASD, even if they are high 

functioning, to envision alternative situations and to evaluate how those situations may make 

them feel in the future (Barnbaum, 2008). 

If a person lacks the competence to consent to research, then a proxy may be sought to 

gain consent.  This proxy should be someone who will try to protect the interests of the person 

they represent.  For most children, parents are their legal proxy (Hirtz & Fitzsimmons, 2002’ 

Shamoo & Resnik, 2009), and such proxies can base their decisions on substituted judgment, 

pure autonomy or best interest.  The use of substituted judgment and pure autonomy stipulate 

that the person being represented was at one time competent.  Children were never competent, so 

best interest is the rationale that should be used for decision-making (Barnbaum, 2008; 

Beauchamp & Childress, 2009).  When acting in the best interest of another, the person assesses 

the risks and direct and indirect benefits of the situation for them.    Direct benefits are 

sometimes termed therapeutic benefits and they usually entail a treatment of some form that the 

participant will receive, while indirect benefits are usually non-therapeutic benefits.  The 

participant is less likely to receive a benefit from participating in research, but may indirectly 

benefit from the increased knowledge gained about their population or by learning the value of 

contributing to society.  There is usually very low risk for participants in studies with only 

indirect benefits.  Some propose that, even if the risks are very low, that it is not in the best 

interest of the child to participate if they will not receive any direct benefits, while others counter 

with the argument that indirect benefits should be included in a full risk-benefit assessment and 

not allowing participation in this type of research would be an injustice to the group’s well-
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being, as it limits the discovery of knowledge (Barnbaum; Kopelman, 2002; Shamoo & Resnik, 

2009). 

Assent is gaining permission for participation from a person that is not competent to 

provide informed consent.  It should include the procedures/treatments involved in the study and 

the possible outcomes; emphasize the choice to be involved; and the option to withdraw at any 

time.  Assent design should be tailored towards the mental capacity, age, and developmental 

level of the person and the researcher should confirm that the person understands what is being 

asked (Lambert & Glacken, 2011).  Assent should be obtained whenever possible considering 

the person’s psychological state, age, maturity, intellectual ability and communication abilities.  

Children with developmental delays and those with ASD may be less able to participate in an 

assent process (Hirtz & Fitzsimmons, 2009; Kopelman, 2002; Shamoo & Resnik, 2009) and in 

some cases assent will not be possible (Chen et al., 2003).  The researcher should seek to 

establish an assent process that is as inclusive as possible and look for potential competency for 

assent and tailor a process that will fit this potential (Barnbaum, 2008; Lambert & Glacken, 

2011). 

Justice and Research Participation 

Justice is the fair distribution of resources and burdens and, in research context, means 

that no group should bear unequal benefits or burdens of research (Beauchamp & Childress, 

2009).  Ensuring justice in research with vulnerable populations requires finding a balance 

between protection and gaining new knowledge (Hirtz & Fitzsimmons, 2002; Lambert & 

Glacken, 2011). A group of people should not be used in research just because they are a 

convenient, available sample, if the potential knowledge gained will not benefit this group. This 

is exploitation and has historically led to abuse of participants (Hirtz & Fitzsimmons; 2002).  

They should also not be excluded for purposes of convenience, such as having a homogenous 
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sample to analyze (Kopelman, 2002). The inclusion or exclusion of a group of people should be 

based on scientific rationale (Chen et al., 2003). Participation in research does have benefits, and 

these should not be denied to members of vulnerable groups in the name of protection.  

Knowledge about these groups may only be gained by their participation in research.  

Generalizing data from other groups will lead to flawed, even dangerous, conclusions. Research 

can lead to new information that is able to improve the well-being and overall health of a group 

and all groups should have this opportunity (Hirtz & Fitzsimmons, 2002; Shamoo & Resnik, 

2009).  The National Institutes of Health mandate that children be included in research they fund 

unless the topic is irrelevant to children, there are legal or regulatory restrictions that prohibit 

their participation, the information is already known, the condition is very rare in children or the 

data are not sufficient to support their inclusion (Kopelman, 2002). 

Risk Minimization 

There are several safeguards a researcher should use in order to minimize risks to the 

participants and prevent exploitation of vulnerable groups.  The study should first seek to gain 

information that will contribute meaningfully to the body of knowledge and have a scientifically 

sound design (Chen et al., 2003). The choice to conduct research with a vulnerable group should 

be based on scientific rationale that means the research cannot be conducted with another 

population, the knowledge gained from this research will benefit this population, and the 

knowledge will promote the health and well-being of this population. A vulnerable population 

should never be used simply because they are an available, convenient, or cost-saving option 

(Chen et al., 2003; Kopelman, 2002; Shamoo & Resnik, 2009). The researcher should have an 

Institutional Review Board that examines the research proposal and looks for a risk-benefit ratio 

that is positive for the participants.  For research with children, the board should follow the four-

part stepwise plan provided by the Office of Human Subjects Research (OHSR) in Title 45, Part 
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46, Subpart D (Chen et al., 2003; U.S. Department of Health and Human Services, 2005; 

Shamoo & Resnik, 2009), as this outlines increased protections as risks to participants develop. 

A board reviewing research with children should have at least one or two members that have 

some experience with children (Lambert & Glacken, 2011; Shamoo & Resnik, 2009; Twycross, 

2009). Informed consent, especially in vulnerable populations, should include a clear and 

realistic outcome expectation for any treatment involved in research (Barnbaum, 2008; Shamoo 

& Resnik, 2009).  Finally, in populations not competent to provide consent, assent should be 

used in addition to the proxy’s informed consent whenever possible (Barnbaum, 2008; Chen et 

al., 2003; Kopelman, 2002; Lambert & Glacken, 2011). 

Summary 

People with ASD have brains that are structurally, functionally and chemically different 

from TD people. These differences in the brain cause cognitive impairments, sensory issues, 

social and communication impairments, and repetitive patterns of behaviors.  Behavior 

differences are evident early in life and affect the overall development of the child (American 

Psychiatric Association, 2013; Heflin & Alaimo, 2007; Scarpinato et al., 2010).  

The Communications Model for Understanding Children’s Pain (Craig et al., 1996) suits 

the study of pain expression and assessment in ASD very well.  The social and communication 

impairments in ASD, along with atypical motor behaviors, may make decoding pain signals 

difficult.  This model allows for a number of ways for the child to express pain, which can 

accommodate both typical and atypical pain behaviors.  The framework for decoding pain allows 

the observer to understand pain based on the behaviors the child chooses to use to express pain, 

again allowing for atypical expression of pain.  It also accounts for the decoder’s preconceptions 

and beliefs regarding the individual. 
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No pain assessment instrument exists expressly for the assessment of pain in children 

with ASD.  Little research has examined the reliability and validity of existing pain measurement 

instruments in children with ASD and no research has studied this group exclusively.  Failure to 

assess pain consistently leads to under treatment of pain and the experience of untreated pain in 

children has lasting effects on their future interactions within healthcare (American Academy of 

Pediatrics & American Pain Society, 2001; Voepel-Lewis et al., 2008; Souders et al., 2002).  

Research into pain in children with cognitive impairments has shown that pain assessment 

instruments can be successfully created for those unable to participate in self-report of pain 

(Breau et al., 2002a; Malviya et al., 2006; Soetenga et al., 1999) and that a common set of pain 

behaviors may exist in even highly heterogeneous populations (Breau et al., 2002b; Dubois et al., 

2009; Duivenvoorden et al., 2006; Hunt et al., 2003, 2007; Terstegen et al., 2003). 

Video recording in research is a valuable tool for data collection.  While there are 

limitations to the use of this type of data, there are also nonetheless distinct advantages. In the 

present research, video recording allowed for reliability testing for pain assessment instruments. 

Video is an appropriate medium for testing behavioral checklists, including behavior-based pain 

assessment instruments (Haidet et al., 2009).  

Special consideration should be given to protect the interests of vulnerable populations in 

research. These protections should include a balance of risks and benefits for the group involved. 

The extra time and effort needed to protect vulnerable populations should not preclude these 

groups from benefitting from scientific discover.   

Instrument creation is time consuming and difficult, in that, prior to attempting to 

develop new instruments, existing instruments should be tested in different populations or 

modified as needed and retested (Hulley, Cummings, Browner, Grady, & Newman, 2007).   
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There is evidence that behavioral-based pain assessment instruments have been utilized 

successfully in different populations or settings from the original design (Blount & Loiselle, 

2009; Malviya et al., 2006). Testing the reliability and validity of three existing pain assessment 

instruments in children with ASD is thus justified and will contribute to the body of knowledge 

regarding ASD and pain expression.  The assessment and management of pain in the acute care 

setting is an indicator for nursing quality and a national accreditation standard (National 

Database of Nursing Quality Indicators, 2012; Wells, Pasero, & McCaffery, 2008). In order to 

manage and treat pain effectively, nurses need instruments that are reliable and valid, even when 

pain expression may be atypical, such as in the child with ASD. 
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Table 2-1. ASD language characteristics. 

Term Definition 

Echolalia Children repeat what has been said to them either   

immediately or after some period of time. 

Contact gestures Children use other people as a tool to get what they need or 

want.  The gesture is not symbolic. 

Pronoun reversals Children use first (I, me) and second pronouns (you, he, she) 

incorrectly. 

Neologisms Children assign meaning to a word or phrase that is not the 

socially accepted meaning. 
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CHAPTER 3 

METHODS 

The purpose of this study was to test the reliability and validity of three pediatric pain 

assessment instruments developed for non-verbal, cognitively impaired or neurologically 

impaired children when utilized by pediatric nurses for children with ASD experiencing 

procedural pain.  This study was supported by a grant through the American Nurses Foundation 

funded by the Society of Pediatric Nurses.  Institutional Review Board approval was obtained 

from the University of Florida and Baptist Medical Center.    

Setting 

Wolfson Children’s Hospital (WCH), part of a non-profit five-hospital system, Baptist 

Health, is a regional pediatric referral hospital located in Northeast Florida.  The hospital 

provides service to the children and families of Jacksonville, Florida, as well as five surrounding 

counties in Florida and Georgia. Wolfson has 199 inpatient pediatric beds, a pediatric emergency 

room and surgical services, and serves as a training facility for University of Florida pediatric 

residents, while sub-specialty services are provided by Nemours Children’s Clinic.  Baptist 

Health is recognized as a Magnet Health System by the American Nurses Credentialing Center 

and WCH has been named as one of America’s Best Children’s Hospitals by U.S. News and 

World Report (Baptist Health, 2013).  

Measurement Concepts 

The end product of an instrument represents the true score plus or minus the amount of 

error in measurement, which can be either systematic or random.  Systematic errors are related to 

the validity of the instrument, while random errors are related to reliability.  Reliability of an 

instrument refers to how consistently an instrument measures its intended concept.  In measuring 

different concepts related to health, reliability represents the amount of trust that a difference in 
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the score of an instrument represents a true difference in health status (McDowell, 2006; Portney 

& Watkins, 2009).  There are four types of reliability.  Rater reliability includes inter-rater and 

intra-rater reliability, the former referring to the consistency of scores across a group and the 

latter consistency of scores for an individual.  Test-retest reliability examines stability of scores 

over time, while parallel or alternative forms reliability involves using two different versions of 

an instrument to test the same concept and can be used in place of test-retest reliability if 

participants are likely to remember their answers.  Internal consistency, meanwhile, is the 

stability of results across items (Portney & Watkins, 2009; Trochim, 2006). 

Validity is how well the instrument measures the concept it is designed to measure.  

Validity can be divided into three types.  Content validity has experts or participants examine the 

instrument and decide if the items in the instrument reflect the concept that is being measured, 

while criterion validity compares the instrument being tested to a gold standard or well-

established reference test, and high correlations between the two measures are sought.  

Concurrent and predictive validity are associated with criterion validity.  Construct validity is 

used for instruments that measure abstract or theoretical concepts (Hulley et al., 2007; 

McDowell, 2006; Portney & Watkins, 2009), and typically results from an accumulation of 

evidence over time, not just a single assessment (Lynn, 2011).  

Inter-rater Reliability 

Inter-rater reliability should be tested in instruments that are meant to be used in clinical 

situations to establish that the instrument is able to provide consistent scores (Portney & 

Watkins, 2009).  It is recommended that standardized pain assessment instruments be used in 

pediatric clinical practice to evaluate and treat pain effectively (American Academy of Pediatrics 

& American Pain Society, 2001).  It is common to use a Pearson correlation to analyze for inter-

rater reliability, but this measure may not yield the most useful data.  Correlation data may 
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provide an inflated sense of reliability because it does not capture the amount of agreement in 

scores, but instead the covariance of the data.  The intra-class correlation coefficient is a better 

measure that is able to capture the amount of agreement and degree of correspondence among 

ratings.  There are six models of the intra-class correlation coefficient, and it is the second model 

that is recommended for testing inter-rater reliability where there is a desire to generalize the 

information. This model is based on the assumption that raters and subjects are randomly chosen 

from a sample, but it is robust enough to be used with non-random samples for feasibility.  Non-

random samples should be representative of the population in which generalization is desired 

(Lynn, 2011; McDowell, 2006; Portney & Watkins, 2009).   

This test results in an intra-class correlation coefficient with a range of .00-1.00, where 

.00 is interpreted as all measurement values that can be attributed to error, while 1.00 means no 

error exists in the measurement (Portney & Watkins, 2009).  The value for a correlation 

coefficient that represents acceptable reliability can vary based on the intended use for the 

instrument.  In general, instruments used in clinical settings or for clinical decision-making 

should have a higher minimum acceptable correlation coefficient (McDowell, 2006; Portney & 

Watkins, 2009).  Portney & Watkins (2009) suggest the following guidelines for interpretation of 

correlation coefficients: <.50 poor reliability, .50-.75 moderate reliability, >.75 good reliability, 

>.90 for instruments that will be used in clinical decisions. Lynn (2011) adds that a coefficient of 

.70 may be considered acceptable in the testing of new instruments or of instruments in new 

populations, while .80 is the goal for a mature instrument.  Both point out that intra-class 

coefficients will probably be lower than traditional Pearson correlation coefficients. In the 

literature reviewed (see Table 3-1), the minimum accepted intra-class coefficient reported was 

.70, the highest >.80.  Results reported and found acceptable varied from .71-.90.  Considering 
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the recommendations and current literature, the following values were set as acceptable 

guidelines for reliability testing in each of the three pain instruments.  A non-significant p value 

(p>.05) for the F ratio statistic and an intra-class correlation coefficient of >.75 would be 

acceptable to establish reliability.   The correlation coefficient meets at least the minimum 

recommendations and practice standards. 

Construct Validity 

Pain is an abstract concept and construct validity is used to support pain instrumentation.  

Criterion validity, where scores are compared to a gold standard instrument, does not generally 

apply to concepts that cannot be directly measured because gold standards usually do not exist.   

Several approaches are normally used to support construct validity of an instrument (McDowell, 

2006). This researcher examined two aspects of construct validity for three pain assessment 

instruments: contrasting group validity and convergent validity.  The former selects one group 

that should score high on the instrument and one group that should score low (Devon et al., 

2007; Lynn, 2011).  For this study, video clips of children in pain and compared with video clips 

of the same children not experiencing pain were used for contrasting groups.  The resulting mean 

pain scores of the groups were expected to be significantly different (Devon et al., 2007; Lynn, 

2011). In the literature, this contrasting groups approach is often utilized, but has many different 

labels, including construct validity, discriminant validity, sensitivity and extreme group validity 

(refer to Table 3-1).  Divergent or discriminant validity should be reserved for use when the 

scores of one instrument are compared with the scores of an instrument that measures a different 

concept (Hulley et al, 2007; McDowell, 2006).  An example in this study would be pain scores 

compared to scores of level of contentment.  Contrasting group validity and extreme group 

validity can be used interchangeably (Lynn, 2011).  In the studies in Table 3-1, analysis of 

variance (ANOVA) was typically used to analyze for differences in mean scores if pain or non 
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pain scores were collected for more than one incident per participant.  If only one incident of 

pain and one of non pain were scored, then a matched t-test was used for analysis unless the data 

were non parametric. The Wilcoxon rank sum test was then used.  Of the 14 studies reviewed, 

only one set their significance level, p <.05, for contrasting group validity a priori (Merkel et al., 

1997).  All studies found a statistically significant difference between their pain and non-pain 

events, with the p values ranging from p=.0000 to p=.01 (refer to Table 3-1).  For this study, 

each child with ASD was scored for only one pain event and one non-pain event and a matched 

t-test was run to compare the means between the pain event scores and non-pain event scores for 

each instrument.  If sample size is greater than 30 when utilizing a matched t-test, normality can 

be assumed to have been reached, based on the tenets of the central limit theorem (Field, 2009; 

Portney & Watkins, 2009). Based on the hypothesis that non-pain events should score 

significantly lower than pain events and the literature reviewed, significance was declared at 

p<.01. 

Convergent validity was analyzed in a bid to test the construct validity of the three 

instruments further.  Convergent validity is the comparison of scores with another instrument 

that is proposed to measure the same concept.  If the instruments measure the same concept, the 

scores should be similar (McDowell, 2006; Portney & Watkins, 2009; Trochim, 2006).  In this 

research, the three pain instruments were compared with each other to see if similar results 

emerge in the scoring of painful events.  Eleven of the 14 studies (refer to Table 3-1) used this 

method of convergent validity, although terminology varies with convergent, concurrent, 

criterion and construct all being used.  Concurrent and criterion validity are normally used to 

validate instruments with direct measures, while convergent validity is one method used to 

support the construct validity of instruments that measure abstract concepts (McDowell, 2006; 
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Portney & Watkins, 2009).  The studies either used a parent’s rating of pain or another pain 

assessment instrument’s score to test for convergent validity.  All but one study used a test of 

correlation to analyze the data and when specified this was either Pearson’s or Spearman’s 

correlation.  Hunt and colleagues (2004) used ANOVA to analyze convergent validity, although, 

once again, only Merkel and colleagues (1997) specified a significance level (p<.05) prior to 

analyzing data.  Reported p values for correlations ranged from p <.0001 to p<.05 for the studies.  

In the present study, Pearson’s correlation was to be used to compare the pain scores of the three 

instruments if the data were parametric and Spearman’s correlation was to be used if the data 

were non-parametric.  Statistical significance was declared if p<.05.   Statistical analysis of the 

data was facilitated by Statistical Package for the Social Sciences.   

Sample Size Determination 

Sample size was estimated based on the three statistical tests that were to be run on the 

data: t-test, Pearson correlation and an intra-class correlation.  A minimum of 106 observations 

were needed to obtain a α=.05, β=.20, and an effect size of .3 for an intra-class correlation.  At 

least 82 observations in each group (pain and non pain) were necessary for an α=.01, β=.20, and 

an effect size of .5 in a one tailed t-test.  Finally, 23 observations of painful events were required 

for an α=.05, β=.20 and an effect size of .50 for a Pearson correlation (Hulley et al., 2007; Soper, 

2012). Another way to estimate sample size in instrument development is to use a standard of 

more than five observations per variable (Devon et al, 2007).  The UWCH PSPNC consists of 30 

variables, the greatest number of variables for all three instruments. Using a standard of more 

than five observations per variable (or a minimum of 6), 180 observations would be needed for 

each instrument. Use of this standard exceeded the sample size estimates for each of the 

statistics.    
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Diagnostic Instrumentation 

The Childhood Autism Rating Scale (CARS) 2 is an instrument that helps distinguish 

between children with ASD and those who have developmental delays related to some other 

cause.  Its use is also intended for comparisons of the intensity of autism-related behaviors in 

individuals or groups.  The CARS 2 Standard version (CARS2-ST), meanwhile, is intended for 

use in children two years of age and older.  The CARS 2 High Functioning version (CARS2-HF) 

is to be used in children six years or older with IQs greater than 80. Both versions are 

administered in approximately 15 minutes. The tools consist of 15 scales that are scored by an 

observer.  The observer rates the child’s behavior as 1 if it is normal, 2 if mildly abnormal, 3 if 

moderately abnormal, or 4 if severely abnormal.  If the child’s behavior falls between two 

ratings, the observer may score 1.5, 2.5, or 3.5.  Scores for each scale are totaled.  The score 

range is from 15-60 with a score of 30 or more indicating the child has mild to moderate 

symptoms of ASD (Schopler, Van Bourgondien, Wellman, & Love, 2010).    

Initial testing of CARS was performed on a sample of 537 children and the tool was 

deemed reliable.  Internal consistency was established by determining a reliability coefficient 

alpha for the entire tool (alpha=.94).  Inter-rater reliability was tested in 280 cases by comparing 

the scores of each scale between two independent observers.  The average inter-rater reliability 

reported was 0.71. Validity was tested by comparing CARS scores with the clinical ratings of 

ASD by the observers (r=.84, p < .001) and with independent clinical assessments by child 

psychiatrists or psychologist (r=.80, p < .001) (Schopler, Reichler, Devellis, & Daly, 1980).  

Multiple other research studies have independently established the reliability and validity of 

CARS (Mayes et al., 2009).  

The CARS2-ST was tested in 1,034 people ages 2 to 36 years.  The instrument 

demonstrated reliability with internal consistency estimate of .93 for total scores.  A selection of 



 

59 

239 cases was tested for inter-rater reliability with a correlation of 0.95 for total scores. Validity 

was tested by verifying that the average CARS2-ST total score (µ=38.5, SD=8.4) of the sample 

of patients clinically diagnosed with ASD still supported the screening cutoff score of 30, which 

is one standard deviation below the mean.  The CARS2-ST was also compared with the ASD 

Diagnostic Observation Schedule (ADOS) and the Social Responsiveness Scale (SRC).  Total 

score correlation for the ADOS and CARS2-ST was .77 in a sample of 37 patients.  Total score 

correlation of the SRC to the CARS2-ST in a sample of 237 patients was .38.   

The researcher completed the training materials and received certification in 

administration of the CARS from Western Psychological Services.  The tool was purchased from 

this company for use in the research study.  

Pain Assessment Instruments 

NCCPC-PV  

The NCCPC-PV was developed to assess pain in children with intellectual disabilities 

following surgical procedures or for pain due to procedures in the hospital.  Observations of 

behaviors are made for six subscales: vocal, social, facial, activity, body and limbs, and 

physiological.  Each subscale has the observer rate from two to six behaviors on a scale with 0-

meaning not at all, 1-just a little, 2-fairly often, 3-very often, or not applicable.  The scores for 

each sub-scale are calculated and added together for one cumulative score.  In all, there are 27 

behaviors to rate.  The observer does not need to be familiar with the patient or gather any pain 

history from the patient or patient’s caregivers to use the instrument (Breau et al., 2002a).   

The instrument was tested for reliability and validity in 24 children with disabilities 

undergoing surgery and was found to have inter-rater reliability for total scores with correlation 

of .82 prior to surgery and .78 after surgery. They also established construct validity by showing 

that scores following surgery were significantly higher than before surgery (p=.01).  Convergent 
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validity was established by having nurses score pain on a visual analog scale at the same time 

researchers scored pain on the NCCPC-PV, with a statistically significant correlation (p<.05) 

(Breau et al., 2002a). The NCCPC-PV tools and instructions are copyrighted, but made available 

freely for research funded by not-for-profit-agencies (Breau, McGrath, Finley, & Camfield, 

2004).   

Revised FLACC  

The FLACC, which was designed to assess pain in children with cognitive impairments, 

enables observers score pain based on the following five categories: face, legs, activity, cry and 

consolability, and each category has a description of activities with an associated score ranging 

from 0 to 2.  The score in each category is added together to give a pain score.  The Revised 

FLACC added more descriptions of behaviors that are typical to those exhibited by children with 

cognitive impairments when they experience pain, and also contains a category in each section to 

allow a caregiver to add individual behaviors that the person may exhibit when they are in pain 

(Malviya et al., 2006).  

Reliability and validity for this instrument were tested in a sample of 52 children with 

cognitive impairment undergoing elective surgery.  Inter-rater reliability of the total scores had 

an intra-class correlation coefficient of .90, which was statistically significant (p<.001).  Nursing 

Assessment of Pain Intensity scores were calculated for the same pain event by a different nurse 

observer to test for criterion validity.  The correlation between these scores and the Revised 

FLACC was 0.87 (p<.01).  Supporting construct validity, scores were significantly lower for 

observations that followed pain medication administration (p<.001) (Malviya et al., 2006). 

Permission for use of this scale is has been granted by publishers John Wiley and Sons. 
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UWCH PSPNC  

The UWCH PSPNC was developed to help assess pain in children who are not yet verbal 

and those who are cognitively unable to communicate verbally.  This pain assessment tool has 

five categories: vocal/cry, facial, behavioral, body movement/posture, and sleep, with each 

category containing a rating of 0-5.  Descriptors are provided for ratings of 0, 1, 3, and 5 for each 

category.  An observer can score a patient a 2 or a 4 if their behaviors fall between those 

descriptors and an overall score of 0-5 is given based on the ratings of behaviors in each subset 

(Soetenga et al., 1999).   

The instrument was tested for reliability and validity with 59 pre-verbal and 15 non-

verbal patients who were undergoing procedural pain or had pain medication ordered.  The score 

established inter-rater reliability with correlations of .92 (p<.001).  Criterion validity tests 

compared scores on this instrument to the Wong-Baker Faces Scale scores for the same pain 

event; the correlation was .62 (p<.001).  Mean pain ratings for scores prior to pain medication 

and following pain medication were compared by ANOVA to test the construct validity and a 

significant difference was found, F=80.82 (p<.001).   None of the statistical tests addressed the 

scoring of only non-verbal patients (Soetenga et al., 1999).  Permission to use this tool was 

granted by Janetti Publications. 

Participants and Recruitment 

Two groups of subjects were recruited for this study.  The target population for the first 

sample consisted of children with ASD who were anticipated to experience procedural pain.  A 

purposive sample of children was recruited from local pediatric offices or the emergency 

department, general care units, pediatric post anesthesia care unit, the pediatric intensive care 

unit and the outpatient laboratory at WCH. Children eligible for inclusion in the study were 4-12 

years of age, had a score of 30 or greater on CARS 2 (Schopler et al., 2010) and were undergoing 
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a painful procedure as part of their routine healthcare.  Children whose parent or guardian felt 

they were currently experiencing pain were excluded, as were children who did not speak 

English and children who were hearing impaired, visually impaired, or whose cognition or 

development was impaired by a diagnosis other than ASD. Recruitment of subjects was through 

flyers and referral from healthcare providers within WCH and informed consent was obtained 

from the child’s parent or legal guardian.  Due to the targeted age range and the limitations in 

cognitive, communication and social ability in children with ASD, exemption from obtaining 

assent from the children was granted by the IRB. At the conclusion of their participation, each 

child received a $75 gift card to a retail store in appreciation of their time. 

Pediatric acute care nurses were the target population for the second group of subjects.  

This was a convenience sample recruited from nurses currently employed at WCH who provide 

direct care to patients.  Nurses included in the study had a minimum of two years’ practice 

experience in pediatric acute care and were currently practicing as a direct care nurse.  Nurses 

who provided any care during the video recording of the subjects in group one were excluded.  

Recruitment was through individual contact with potential participants and word of mouth and 

informed consent was obtained from each nurse.  At the conclusion of their participation, each 

nurse received a $25 gift card to a retail store in appreciation of their time. 

Nine children with ASD were to be recruited for this study and each nurse was to be 

assigned three paired vignettes per pain assessment instrument and test all three instruments.  A 

minimum sample size of 30 nurses was needed to reach a total of 180 observations per 

instrument, given that each participant has six observations per instrument.   

Recruitment for participants of children with ASD lasted six months. The researcher was 

able to make contact through flyers with a number of potential participants, but none of those 
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needed a qualifying procedure during the recruitment period. The children admitted to the 

hospital often did not require any qualifying procedures and efforts were made to reach out to 

local physician offices, with ten days being spent in the emergency department waiting for 

potential participants. Some of the physicians suggested that, in their experience, parents of 

children with ASD may choose not to immunize, thus eliminating a common childhood source of 

procedural pain. The decision was made to end recruitment of children with ASD after 6 

participants were enrolled as the sample size of 180 observations was not dependent on the ratio 

of children with ASD to nurse observers.  Considering the difficulties of recruiting the children 

with ASD and the option to achieve the same statistical power by increasing the number of nurse 

participants, the decision was made to end the recruitment of children with ASD. To achieve 180 

observations with six participants with ASD, the number of nurse participants was increased 

from 30 to 45. There were no difficulties in recruitment of nurse participants. 

Data Collection 

Phase 1 Children with ASD 

Healthcare providers at WCH and in the Jacksonville community helped identify eligible 

patients and notified the researcher after receiving permission from the parent or legal guardian.  

The researcher also encountered eligible patients while participating in their healthcare. A 

HIPPA exemption waiver was granted from the IRB for patients the researcher may have learned 

about incidentally while not providing direct care -- for example, during interdisciplinary rounds 

or discharge planning.   

The researcher also assessed the child for eligibility into the study and, if determined 

eligible, obtained informed consent from the parent or legal guardian.  In all, five patients 

referred to the researcher were not eligible to participate. One was excluded because they did not 

speak English, three were excluded due to age and one was excluded because they were currently 
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in pain. After obtaining informed consent, the researcher completed the CARS2-ST by parental 

interview and direct observation of the child for approximately 20 minutes; all patients screened 

with the CARS2-ST were determined eligible to participate in the study. The child’s age, gender, 

and any co-morbid diagnoses were collected. The social security number of either the parent or 

child was also collected for reporting to the Internal Revenue Service due to the value of the gift 

card. 

Parents, family members and other healthcare workers who appeared in the video 

recording gave their consent after the purpose of the study was reviewed and they were informed 

about the data security measures and destruction plan. No family members or healthcare workers 

declined to appear in the video recordings.  Prior to the procedure, nurses were instructed to 

perform a non-painful task such as auscultating the lungs or changing a gown. They were then 

instructed to proceed as usual with the procedure, using any standard of care practices to reduce 

pain and anxiety, including pharmacological interventions. The camera was hand held by the 

researcher so as to be able to move quickly to capture the participant’s reactions. 

The researcher began video recording the participant, after which each nurse performed a 

non-painful task with the participant. The researcher continued to record while the procedure 

took place, immediately following the non-painful task. All six procedures captured were 

venipuncture procedures. All six participants had some form of topical analgesia applied, as is 

standard practice, three participants had child life available for distraction, and five had parental 

presence.   

The researcher selected two video clips from each participant’s recordings after they had 

been recorded: one clip from the non-painful task the nurse performed and one clip during the 

painful procedure, ranging from 45 to 85 seconds in length.  The six pairs of clips were randomly 
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assigned to one of the three pain assessment instruments:  hence the NCCPC-PV, the Revised 

FLACC, and the UWCH PSPNC were each randomly assigned two pairs of video clips.   As all 

the procedures were venipuncture, there was no need to account for procedure type when making 

assignments to the pain assessment instruments. Once assigned, the researcher used a table of 

random numbers to determine the order in which the pain versus non-pain clip would be viewed 

and all participating nurses viewed the clips in the same order. A module was designed using 

Microsoft PowerPoint, which explained how to use each instrument and contained the video 

clips. 

Phase 2 Pediatric Nurses 

After determining study eligibility, informed consent was obtained from each nurse 

participant.  Ten nurses were determined ineligible -- eight due to less than two years’ experience 

and two due to their not currently providing direct patient care. Age range, years of experience as 

a nurse and years of experience as a pediatric nurse were collected from each nurse.  The 

researcher then started the module for nurses reviewing the instructions verbally.  Nurses were 

able to ask questions about how to use the instrument during the study. Only general questions 

about the instrument itself were answered and questions that may have influenced the pain 

scoring process were not answered. The nurse watched one video clip and then scored the 

participant’s pain on the corresponding score sheet before moving to the next clip. Nurses were 

able to re-watch the video clip if desired, but no one made this request.  In all, 45 nurses viewed 

12 clips of six different participants. Although nurses were not told which clips represented pain 

and which represented non-pain events, it was impossible to blind the nurses truly to the task or 

procedure that was occurring and still capture the participant’s reaction. 
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Data Management 

Informed consents were separated from data collected from the participant and stored in a 

locked cabinet. Social security numbers were collected on a separate sheet of paper without other 

identifying data and, as with informed consents, stored in a locked cabinet. Social security 

numbers will be submitted to the IRB at the University of Florida by the researcher in person and 

no electronic transfer of data will take place.  

 Video data were recorded by an electronic device onto an SD card that could not 

be encrypted. In order to protect the privacy of the participants, the video data were transferred to 

an encrypted external hard drive prior to leaving the facility. The SD card data was deleted and 

the card reformatted after the transfer.  At the conclusion of the study, the SD card will be 

submitted to the University of Florida College of Nursing IT Department to be properly 

destroyed and/or purged. The SD card and video recorder were transported in a locked travel bag 

and secured in a locked cabinet and locked office when not in the direct possession of the 

researcher.  The video data were played directly from the encrypted hard drive and were not 

stored locally on any devices. The nurse participants viewed the data in private locations.  

The demographic information and the pain score results were all de-identified and are 

stored in a password-protected file on a password-protected device.  The primary investigator is 

the only individual who has access to the device and files.  

 



 

67 

 

Table 3-1. Pediatric pain instrument studies tests of reliability and construct validity. 
Instrument 
First Author, Year 

Reliability 
 

Construct Validity 
Convergent Validity                    Contrasting Groups 

NCCPC 
(Breau et al., 2000) 

Test retest Pearson correlation 

between score and another 

pain instrument’s score 
Termed: concurrent 

validity 

Comparison of scores during 

a pain event to scores during 

a calm event by ANOVA 
Termed: sensitivity to pain 

NCCPC Revised 
(Breau, 2002) 

N/A Pearson correlation 

between score and another 

pain instrument’s score 
Termed: concurrent 

validity 

Comparison of scores during 

a pain event to non event 

scores by matched t-tests 
Termed: discriminative 

validity  
NCCPC-PV 
(Breau et al., 2002a) 

Intra-class 

coefficient model 2 
Pearson correlation 

between score and another 

pain instrument’s score 
Termed: convergent 

validity 

Comparison of scores pre 

pain medication to post pain 

medication by paired t-test 
Termed: construct validity 

Pediatric Pain Profile 
(Hunt et al. 2004) 

Intra-class 

coefficient model 1 
ANOVA of scores to 

parent’s rating 
Termed: concurrent 

validity 

Comparison of scores during 

a pain event to non event 

scores by paired t-tests 
Termed: construct validity 

PAICP 

(Boldingh,  Jacobs-

van der Bruggen, 

Lankhorst, & Bouter, 

2004) 

Test retest N/A Comparison of scores during 

a pain event to non event 

scores by paired t-tests 
Termed: construct validity 

PEPPS 
(Schultz et al., 1999) 

Pearson correlation N/A Comparison of scores pre 

pain medication to post pain 

medication by paired t-test 
Termed: contrasting 

groups/construct validity 
COMFORT 
(Bear & Ward-Smith, 

2006) 

One sample t-test N/A N/A 

FACES 
(Hicks et al., 2001) 

N/A Correlation between score 

and two other pain 

instruments’ scores 
Termed: convergent 

validity 

N/A 

Pediatric Pain Profile 
(Hunt et al., 2007) 

Intra-class 

coefficient model 3 
Correlation between score 

and another pain 

instrument’s score  
Termed: concurrent 

validity 

Comparison of scores in 

high pain group to those in 

low pain group by 

independent t-tests 
Termed: extreme group 

validity 
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Table 3-1. Continued   

Instrument 
First Author, Year 

Reliability 
 

Construct Validity 
Convergent Validity                    Contrasting Groups 

CPS 
(Suraseranivongse et 

al., 2001) 

Intra-class 

coefficient model 

unspecified 

Spearman correlation 

between score and other 

pain instruments’ scores 
Termed: concurrent 

validity 

Comparison of scores during 

a pain event to non-event 

scores by Wilcoxon rank 

sum test 
Termed: construct validity 

UWCH-PSPNC 
(Soetenga et al., 1999) 

Pearson correlation Correlation between score 

and another pain 

instrument’s score; paired 

t-test between two scores 
Termed: criterion validity 

Comparison of scores during 

a pain event to non event 

scores by ANOVA 
Termed: construct validity 

FLACC 
(Merkel et al., 1997) 

Pearson correlation 

and percent 

agreement 

Correlation between score 

and another pain 

instrument’s score 
Termed: construct validity 

Comparison of scores pre 

pain medication to post pain 

medication by ANOVA 
Termed: construct validity 

FLACC 
(Voepel-Lewis et al., 

2002) 

Test retest Spearman’s correlation 

between score and another 

pain instrument’s score 
Termed: criterion validity 

Comparison of scores during 

a pain event to non-event 

scores by Wilcoxon rank 

sum test 
Termed: construct validity 

Revised FLACC 
(Malviya et al., 2006) 

Spearman 

correlation and 

intra-class 

coefficient model 

unspecified 

Correlation between score 

and two other pain 

instruments’ scores 
Termed: criterion validity 

Comparison of scores during 

a pain event with non-event 

scores by Wilcoxon rank 

sum test 
Termed: construct validity 
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CHAPTER 4 

RESULTS 

The purpose of this study was to determine the reliability and validity of three pain 

assessment instruments when used to assess pain in children with ASD, a population in which 

these instruments have not been examined.  The NCCPC-PV, Revised FLACC and UWCH 

PSPNC were each examined for inter-rater reliability and construct validity. Construct validity 

was tested using two methods: contrasting group validity and convergent validity. 

Participant Data 

The first group of participants, six in total, included children with ASD undergoing a 

painful medical procedure as part of their routine healthcare.  All participants were male and the 

median age was 9.67 years.  The average CARS2-ST score was 43.0. Co-morbid diagnoses were 

different: hypoglycemia, irritable bowel disease, pneumonia, vomiting, osteomyelitis and one 

child needed routine well check blood work. All the children in the study underwent 

venipuncture, either for lab work or intravenous catheter placement.  Table 4-1 contains 

information about this participant group.  

The second group of participants included pediatric acute care nurses who were involved 

in direct patient care. Of the 45 nurses, 44 were female and the range of years of pediatric 

nursing experience was 2-39 years, with the average experience 11.83 years.  Nurses’ ages were 

classified by category: 21-30 years (37.8%), 31-40 years (26.7%), 41-50 years (22.2%), and >50 

years (13.3%) (Refer to Figure 4-1). 

Inter-rater Reliability 

Inter-rater reliability was assessed by using the intra-class correlation coefficient (2,1). 

This model is based on the assumption that raters and subjects are randomly selected, but is 

robust enough to be used with non-random samples for feasibility (Lynn, 2011; McDowell, 
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2006; Portney & Watkins, 2009). The NCCPC-PV, the Revised FLACC and the UWCH PSPNC 

were each examined separately, with each instrument having four cases (two pairs of video clips 

from two children with ASD) assigned to it. Each case had 45 observations by nurses, yielding 

180 observations per instrument. An intra-class correlation of >.75 was set as the acceptable 

value to deem the instrument reliable. 

The NCCPC-PV had an intra-class correlation of .71. The Revised FLACC’s intra-class 

correlation was .84, while the intra-class correlation of the UWCH PSPNC was also .84. The 

NCCPC-PV did not meet the researcher’s criteria that would deem the instrument reliable for 

intra-class correlation. Both the Revised FLACC and the UWCH PSPNC met the standard set for 

the intra-class coefficient and therefore demonstrate strong levels of agreement across the nurses.  

Hence these two instruments were accepted as reliable while the NCCPC-PV was not.  

Construct Validity 

Construct validity was examined by two tests: a matched t-test for each instrument to 

assess contrasting group validity; and a Spearman correlation to assess convergent validity. For 

the matched t-test, each pain assessment instrument had 180 observations by nurses from the 

video clips of children with ASD and these were equally divided into 90 observations of a non- 

painful task and 90 observations of a painful procedure per instrument. No test for normality of 

data was required for matched t-tests as there were more than 30 data points (Field, 2009; 

Portney & Watkins, 2009).  Non-pain clips were compared to the pain clips for each instrument, 

with a significance level of p<.01 set a priori.   

The results for the matched t-tests for the NCCPC-PV demonstrated that pain scores were 

significantly greater during the clips of painful procedures (M=28.16, SE=1.19) than during non-

painful tasks (M=17.70, S=1.24) (t (89) 12.73, p=.000).  The Revised FLACC also demonstrated 

pain scores that were significantly higher from observation of painful procedures clip (M=4.73, 
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SE=.15) than during the observation of the non-painful task clip (M=0.76, SE=0.13) (t (89) 

20.42, p=.000). Finally, the UWCH PSPNC demonstrated similar results.  Clips of painful events 

(M=2.21, SE=0.17) were scored significantly higher than clips of non-painful events (M=0.46, 

SE=0.06) (t (89) 9.02, p=.000). These results demonstrate that all three pain assessments had 

good contrasting group validity and this supports the overall construct validity of these 

instruments for use in this new population. 

Convergent validity was assessed using a Spearman correlation and each of the three pain 

assessment instruments’ 180 observations were compared with the other two instruments to see 

if there would be a correlation, since all instruments conceptually measure pain.  A Spearman 

correlation was chosen because the data were non-parametric; none of the histograms followed a 

normal distribution. Refer to Table 4-2 for Spearman correlation data. In brief, each pain 

assessment instrument had strong and significant correlation with the other two instruments and 

the p value for all the correlations was p=.000.  These results indicated that convergent validity is 

present for all three instruments in this population and can be used in combination with the 

findings from the contrasting groups’ validity tests to establish that the NCCPC-PV, the Revised 

FLACC, and the UWCH PSPNC have construct validity when used by pediatric nurses to assess 

procedural pain in children with ASD.  

Summary 

The results from the examination of reliability and validity show that the Revised 

FLACC and the UWCH PSPNC both demonstrate good reliability and strong construct validity 

when used by pediatric nurses to assess procedural pain in children with ASD. The NCCPC-PV 

was not able to demonstrate reliability when used in the same context as the other two 

instruments but did demonstrate strong construct validity. Further discussion on the implications 

of the results follows in Chapter 5.  
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Table 4-1. Children with ASD age and CARS2-ST scores. 

 Minimum Maximum Mean Std Deviation  

Age   4 12   9.67 3.67  

CARS2-ST 32.5 43.0 39.83 3.89  

 

 

 

Table 4-2. Spearman correlation. 

 NCCPC-PV Revised FLACC UWCH PSPNC  

NCCPC-PV  ρ= .52 

p=.000 

ρ=.36 

p=.000 

 

Revised FLACC ρ=.52 

p=.000 

 ρ=.46 

p=.000 

 

UWCH PSPNC ρ=.36 

p=.000 

ρ=.46 

p=.000 
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37.8%

26.7%

22.2%

13.3%

Age Distribution

21-30 years

31-40years

41-50 years

>50 years

 

 

Figure 4-1. Age range distribution of nurse participants.
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CHAPTER 5 

DISCUSSION 

The purpose of this research project is to test the reliability and validity of three pediatric 

pain assessment instruments developed for non-verbal, cognitively impaired or neurologically 

impaired children when utilized by pediatric nurses for children with ASD experiencing 

procedural pain. The research has sought to ascertain whether  the NCCPC-PV the Revised 

FLACC or the UWCH PSPNC was a reliable and valid pain assessment instrument when used 

by pediatric nurses to assess procedural pain in children with ASD and the specific aims were to 

determine the inter-rater reliability, contrasting group validity and convergent validity for each 

instrument.   

The researcher designed and implemented this study in order to fill a gap in the current 

knowledge regarding pain assessment in children with ASD. In general, the entire pain 

experience in children with ASD has suffered from a significant lack of research and there is 

much to explore and learn. The recognition of the importance of accurate pain assessment to the 

effective treatment and management of pain (American Academy Pediatrics & American Pain 

Society, 2001; Breau et al., 2002a; Terstegen et al., 2003; Wells et al., 2008) helped to focus this 

research in a field that is wide open.  The use of existing pain instruments applied in a new 

population was a thoughtful choice designed to be impactful to children with ASD very quickly. 

Closing the bench-to-bedside gap in healthcare research should be a priority for all healthcare 

researchers.  If an existing instrument can be applied to a new population successfully, it saves 

time and resources that can be focused on moving forward other areas where deficits of 

knowledge exist (Hulley & Cummings, 2007).  There is also evidence that existing behavior-

based pain assessment instruments have been used successfully in different populations or 

settings from their original design (Blount & Louiselle, 2009; Malavyia et al., 2006). 



 

75 

The measurement of pain is always indirect (McGrath & Unruh, 2006; O’Rourke, 2004). 

It can be achieved either through self-report, behavioral indicators or physiological indicators. 

While there are over 30 self-report instruments for children in the literature, even the non-verbal 

instruments require a certain level of cognitive function, communication skills, social 

understanding and the ability to think abstractly (von Bayer & Spagurd, 2007). Children with 

ASD demonstrate deficiencies in each of these areas (American Psychological Association, 

2013).  Although pain assessment in children with special needs faces barriers such as unique 

pain behaviors, researchers have been able to identify a common core set of behaviors that does 

not seem to be impacted by cognitive functions, communication ability or social interaction.  

These include changes in facial expression, changes in body posture, changes in mood or 

behavior, and vocal cues (Breau et al., 2000; Dubois et al., 2009; Duivenvoorden et al., 2006;  

Hunt et al., 2004;  Terstegen et al., 2003). In the limited research available on expression of pain 

in children with ASD, there is evidence that these children do experience and express pain 

(Daughters et al., 2007; Inglese, 2008; Messmer et al., 2008; Nader et al., 2004;  Tordjman et al., 

2009).   

The Communications Model of Pain for Understanding Children’s Pain was selected to 

support this research because it places equal emphasis on the expression and assessment of pain.  

This research is interested not only in the expression of pain in children with ASD, but whether 

or not that expression is able to be interpreted by nurses. The model also gives an in-depth 

overview and the many factors, intrinsic and extrinsic, that affect the encoding and decoding of 

pain between two humans (Craig et al., 1996). This level of detail and the encompassment of 

both sides of pain communication not only support this study, but will allow an entire program of 

research to springboard off the theory.  
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Study Considerations 

Ethics and Data Security  

The ethics of working with vulnerable populations in research have been discussed in 

Chapter 2, but the logistics of executing a research study with a vulnerable population using 

digital video data warrant discussion as they impacted this study. Two IRBs reviewed and 

approved this study. The approval from the first board was obtained in June 2012, pending the 

approval of the second board, and the second board granted approval in August 2012. After 

experiencing the secure research database, the researcher became aware that, in order to play 

video modules from this database, they would have to be first downloaded onto a local device. 

This would not be acceptable for the protection of the participants in the study as the researcher 

would have no method of ensuring the data were destroyed properly each time. The risk of a 

confidentiality breach was too great to the participants and so the ensuing search for a more 

secure solution that the researcher felt was feasible, while balancing the concerns for secure data 

from the Information Technology Office and the IRB, took until March 2013 to resolve. This 

was six months of lost recruitment time. The difficulties faced when trying to perform research 

with vulnerable populations, or data that are stored electronically, may discourage other 

researchers from pursing studies in these areas. This becomes an issue of justice for the 

vulnerable populations (Hirtz & Fitzsimmons, 2009; Lambert & Glackens, 2011). The fragility 

of these groups warrants some extra precautions in their protections, but the field must be 

cautious not to cause a disservice to these groups by making research not feasible. 

Video Recording Methodology 

The use of video recordings of the children with ASD was vetted to ensure maximum 

protection. This research has a well-defined purpose with specific event criteria that were 

captured by video and the choice of video of children experiencing pain to study pain is well 
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documented in the literature (Hunt et al., 2007; Malviya et al., 2006; Schultz et al., 1999; 

Suraseranivongse et al., 2001; Voepel-Lewis et al., 2008).  Video is an appropriate medium to 

use to test behavioral checklists, which include these behavioral-based pain instruments (Haidet 

et al., 2009).  The use of video allowed a much larger group of nurses to witness and rate the 

same event, which helped to determine the inter-rater reliability of the three pain assessment 

instruments that could be used in practice to make clinical judgment decisions. The 

communication and social deficits in ASD reduced the likelihood that the children would be 

influenced by the presence of the researcher or video equipment and the researcher did not feel 

that either affected the children.  These factors support the selection of video data.  

Recruitment 

Participant recruitment is often the primary stumbling block to researchers and this study 

was no exception.  Given the volume of pediatric patients treated at WCH annually, the 

researcher felt that recruitment of nine participants would be feasible.  After six months, despite 

vigorous recruitment efforts, the recruitment of participants into the children with ASD group 

was ended with six participants.  Since the power of the statistical tests rested on the number of 

total observations, the number of nurse observers was increased to account for the early end to 

recruitment in the first group. This was accomplished without comprising the power of the 

statistical tests. The researcher distributed over 250 flyers to parents or legal guardians of 

children with ASD and even though the parents/guardians reported they were eager to participate 

and would contact the researcher if the need for a medical procedure arose, not one participant 

was recruited this way. Several physicians’ offices in the Jacksonville area also displayed flyers 

and agreed to request the permission of the parent/guardian to give contact information to the 

researcher if appropriate, but no patients were recruited in this manner either. After discussion 

with colleagues, and assessment of personal experience, the researcher proposes that most 



 

78 

children with ASD do not have an additional chronic illness that would require a medical 

procedure. Furthermore, from personal experience and reports from physician colleagues, many 

parents of children with ASD chose not vaccinate their children, eliminating a procedure that 

even healthy children undergo.  In contrast to the difficulties of recruiting children with ASD, the 

nurses in this study were available and eager to participate.   

Strengths and Weaknesses 

The sample of children with ASD was very homogenous: the children were all school-

aged males undergoing venipuncture with a relatively small range of scores on the CARS2-ST 

(32.5-43.0). For the purpose of this initial study, this author views this as a strength. With only 

six participants in this group, a homogenous sample may have helped to contribute to the clarity 

of the results. In future studies, a larger and more heterogeneous sample should be sought 

including females, a range of functional levels of ASD, and more procedure variation to see if 

these results can be generalized. 

A key strength of this study lies in the large number of observations (540) by practicing 

pediatric acute care nurses. Often in research, the observations are made only by one or two 

researchers but the instruments in this study are designed to be used by nurses who provide 

patient care and will use the results as a decision to treat and manage pain. The inclusion of 

clinicians in the research of reliability and validity of instruments increases the clinical 

applicability.   

The video recording of the events allowed 45 nurses to view and score the same events, 

lending strength to tests of reliability and validity, and further work should test if these same 

results can be obtained in a naturalistic setting. The nurses were unfamiliar with the child, save 

for knowing that they had ASD, and this should be an endorsement that these scales are able to 

be achieve valid results even when the patient is unknown to the observer. This is important 
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because it has been reported that a key element in assessing unique pain behaviors is know the 

child (Breau et al., 2002b; Hunt et al., 2003). Knowing the child is not feasible in many acute 

care settings -- the child in pain needs pain to be recognized and treated whether or not they have 

encountered the nurse before.   

The intention of the researcher had been to blind the nurses as to whether the clip was a 

pain or non pain clip, but this was not possible. The non-pain tasks and venipuncture procedures 

were apparent on the video clips, and digitally altering the video would have blocked some area 

of the child’s body that needed to be observed to accurately rate the pain. The nurses were not 

told which clips were intended to be pain or non pain and the clip viewing order of pain versus 

non pain was randomly arranged.  In many studies where live observation is taking place, 

blinding is also not possible. The ability to see what procedures were taking place (i.e. 

venipuncture or auscultation) may have influenced the nurses.  

One of the concerns with using behavioral-based pain assessment instruments in children 

is that the procedure or intervention will cause the child anxiety and distress and the 

manifestations of these behaviors may be translated incorrectly as pain.  This effect may be 

greater in the child with ASD, who may have sensory issues with touch or the noise of the acute 

care setting or become agitated due to the unfamiliarity of the situation. To counteract this effect, 

the researcher had the same healthcare worker perform a non-painful task just prior to the painful 

procedure. This task took place in the same location as the procedure, with the same people 

present. If the environment or healthcare worker were going to cause a reaction that may mimic 

pain behaviors, these behaviors would be captured here and could be contrasted with the 

behaviors the child exhibited during the painful procedure.  The results of the matched t-tests 

comparing the non-pain and pain clip scores support strongly the conclusion that there was a 
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significant difference in non-pain versus pain scores (p=.000 for all three instruments). This 

suggests that instruments were able to differentiate between pain behaviors and behaviors from 

other causes. 

Implications and Application to Clinical Settings 

NCCPC-PV  

The NCCPC-PV was designed and tested in intellectually disabled children for use 

during the post-operative period. The scoring system is based on 27 behaviors that are scored 

based on the frequency of occurrence during the observation period. Researchers unfamiliar with 

the child observed the child for a period of 10 minutes before and after surgery (Breau et al., 

2002a).  This researcher also had observers who were unfamiliar with the child, but the pain 

being scored was procedural, and not post operative.  The type of procedure, venipuncture, is 

likely to entail a much shorter pain experience than post-operative pain. Notably, the clips of 

observation were 45-85 seconds, nowhere near approximating the suggested 10-minute 

observation period as designed in the original research. The researcher feels this limited time of 

observation may have contributed to the findings related to reliability in the scoring.  This 

instrument did not meet the standards set for reliability by the researcher (ICC=.71).  Although 

by some standards, the ICC could be deemed acceptable, especially when testing an instrument 

in a new population (Lynn, 2011).  The instrument was able to show strong construct validity 

even when applied to a new population, different type of pain, and much shorter observation 

period.  There was significant difference when comparing pain clip scores with non-pain clip 

scores: pain clip scores were higher (t (89) 12.73, p=.000). This helps to support the notion that 

the rated behaviors demonstrated pain and not emotions such as anxiety or distress. The strong 

correlation of results to the Revised FLACC (ρ=.52, p=.000) and the UWCH PSPNC (ρ=.36, 

p=.000) also lends support that the instrument does indeed measure the concept of pain.  
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Although this instrument shows promising results for use in varying types of pain in 

children with ASD, the researcher questions the feasibility of this instrument in practice.  The 

instrument instructions recommend a ten-minute observation period that, while not continuous, 

suggests that the observer be close to the patient during that time. It is stated that shorter 

observations may be used, but that cut off scores for pain may not apply.  The likelihood of an 

acute care nurse having the time to be in the presence of one patient for ten minutes, while not 

performing any tasks or interventions with the patient, is extremely low.  Pain is now considered 

the fifth vital sign and many organizations are recommending assessment of pain at a minimum 

of every four hours (National Database Nursing Quality Indicators, 2012; Wells et al., 2008).  In 

addition to the lengthy observation time, the tool itself is long and the observer must rate 27 

behaviors in five sub-categories, total the scores for subcategories, and sum the subcategories to 

achieve a final rating individually.  One final concern is unfamiliarity of healthcare personnel 

with the range of scores (0-81).  Many pain assessment instruments in use have a scale of 0-5, 5-

10, or 0-100.  This score range is odd, and the cut-off scores for moderate to severe pain (>10) 

are on the low end of the total score range (Breau et al., 2002a).  This may be confusing for 

healthcare providers and may inhibit the recognition of pain. 

Revised FLACC 

The Revised FLACC was created to address pain assessment in children with cognitive 

impairments and was tested in a post-operative setting. Behavior descriptors were added to the 

FLACC that were found unique to children with CI.  The Revised FLACC also allows for a 

parent or caregiver to make additions to the descriptors and add unique pain behaviors. The study 

sample did include children with ASD (16%) (Malviya et al., 2006).  In this research study, the 

procedural pain differed from post-operative pain in the original study. Children with ASD were 

the only children included. Scores in this study with the Revised FLACC were deemed reliable 
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(ICC=.84) among observers and were also significantly higher when associated with video clips 

of painful procedures versus the clips of non-painful procedures (t (89) 20.42, p=.000).  

Furthermore, when compared with scores of the NCCPC-PV (ρ=.52, p=0.000) and the UWCH 

PSPNC (ρ=.46, p=.000), they were significantly correlated.  The instrument is designed to 

measure pain and these results support that it does. 

A  key design measure of the Revised FLACC is that caregivers are able to add unique 

pain behaviors, although this is not required. It is interesting to note that only in 25% of the 

original research cases did caregivers elect to add unique pain behaviors. In the present study, the 

researcher did not offer the parent the option to add unique pain behaviors. Since the majority of 

the original study’s sample did not modify the instrument, this researcher wanted to test an 

unmodified instrument. Although individualized pain assessment instruments seem like an ideal, 

it is highly desirable to have an instrument that is standardized and able to capture the pain 

behaviors of a child that is completely unknown to the observer.  In the world of electronic 

medical records, individualizing a patient assessment tool presents logistical problems.  It is no 

longer as simple as writing the unique pain behaviors down and making copies–there are real 

obstacles to individualizing the record–and this supports further the needs for uniform pain 

assessment instruments. It should be noted that nurses in this study use the FLACC often to 

assess pain in non-verbal or pre-verbal children and it is one of three standard pain assessment 

instruments utilized at WCH. The instrument itself is very feasible for use in clinical practice. 

Five behaviors are scored based on brief descriptors from 0 to 2, after which the scores are added 

to give a familiar range of 0-10 (Malviya et al., 2006).  The observer can make the observations 

in a relatively short period of time and the scoring on the tool is not time consuming, although 

more investigation is needed to support the findings of this research as a reliable and valid 
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instrument to assess pain in children with ASD. At this point, the author recommends the use of 

this instrument for pain assessment in children with ASD in the clinical setting. 

UWCH PSPNC 

The UWCH PSPNC was designed for use in infants, pre-schoolers and non-verbal 

children. The sample included infants and pre-verbal children (66%), and non-verbal children 

(44%). It is not stated if any of the children had ASD. The instrument was used to assess pain in 

a variety of situations including procedural pain.  Direct care nurses, in addition to researchers, 

were also involved in the original testing of this instrument (Soetenga et al., 1999) and this 

research utilized all direct care nurses as observers in a sample of children with ASD. These 

children had communication impairments, but were not necessarily non-verbal.  All the children 

in the current study experienced procedural pain, inter-rater reliability among the 45 nurses was 

good (ICC=.84) and non-pain clip scores were significantly lower than pain clip scores (t (89) 

9.02, p=.000). In addition, the convergent validity found significant correlations to the NCCPC-

PV (ρ=.36, p=.000) and the Revised FLACC (ρ=.463, p=.000). This supports the argument that 

this instrument does measure pain. 

The instrument is designed around five behaviors that the observer scores, based on 

descriptors on a scale of 0-5. The observer then uses these sub-set scores to determine an overall 

rating of pain from 0-5. Most of the scoring could be accomplished through short observations, 

but one category, sleep, requires at least some extended period of observation or contribution 

about the sleep patterns from a caregiver (Soetenga et al., 1999). The instrument does not take 

long to complete after the observation is complete and is appealing for use in a clinical setting 

because it is designed to assess pain in a wide variety of patients. A different instrument is not 

needed for pain assessment in the infant versus pain assessment in a cognitively impaired 12 year 

old. This would create more standardization in the clinical setting and be less burdensome to 
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healthcare workers as the number of instruments could be reduced. One concern with this tool is 

that, although there are objective descriptors of pain, the overall rating is a subjectively derived 

score, although in this study and the original work, the tool had good reliability.  Further 

investigation of the use of this instrument in children with ASD should continue, but the 

instrument could be used in clinical settings to assess pain in children with ASD. 

The construct validity of these three different pain assessment instruments supports the 

findings of other research that, even though some children may exhibit unique pain behaviors, 

there may be a core set of behaviors demonstrated regardless of impairments that can lead to 

accurate assessment of pain (Breau et al., 2002b; Dubois et al., 2009; Duivenvoorden, et al., 

2006; Hunt et al., 2003; Terstegen et al., 2003). Further testing is needed to confirm these results, 

but any attempt made to assess pain objectively is a step forward for these patients. Pain that is 

not assessed will go untreated (Terstegen et al., 2003). 

Future 

The researcher feels strongly that the use of the Revised FLACC or the UWCH PSPNC 

in children with ASD in the clinical setting can begin immediately, with some confidence that 

the scores obtained will measure pain, differentiate from other behaviors and be reliable.  Further 

investigation is needed to confirm these results and expand the applicability of these instruments 

as research tools. This study lays a foundation for work that can be built upon in several 

directions.  

One such direction is a focus on diversifying and further exploring children with ASD.  

The use of a larger and more diverse sample of children with ASD is needed to support these 

results further. An exploration into how functional level affects pain expression and assessment 

could be explored using the Communications Model for Understanding Children’s Pain (Craig et 
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al., 1996).  A larger variety of pain experiences should also be examined, as this study was 

limited to procedural and all participants underwent venipuncture.   

In addition to focusing on the children with ASD, attention can be directed towards the 

decoder half of the Communications Model for Understanding Children’s pain (Craig et al., 

1996). Do prior-held beliefs about pain in ASD influence the scores by nurse observers? Age, 

years of experience, educational preparation, or familiarity with ASD are among the other factors 

that may influence the interpretation of pain signals.  Testing these results in a natural setting is 

also needed. 

Nurse satisfaction with the pain assessment instrument and some measures of feasibility, 

such as average time to observe and complete the tool, is an interesting avenue to explore further.  

Comparing the satisfaction of nurses with the instruments and the feasibility with the 

psychometric measurements would be useful information. The gap between research and 

implementation needs to be significantly closed and considering the thoughts of end users in 

instrument development may help accelerate changes in practice. 

Disseminating knowledge in research is one of the most important aspects in the research 

process.  This author has professional experience with evaluating research, implementing 

practice changes based on the findings of research, evaluating outcomes of the changes and 

disseminating information.  This researcher plans firstly to share the successful findings of her 

research at national clinical conferences as the clinicians who attend these conferences are often 

seeking new evidence to improve their hospital’s practice and are in a position to implement 

change.  The next step would be to publish the findings in a journal with an audience for 

pediatric acute care clinicians, as this is the target audience for this knowledge.  During this time, 

the researcher would be working towards change in her own institution and successful 



 

86 

implementation of this change would provide further opportunities to present the findings of this 

research at conferences or in journals from a new angle.  Sharing the process of implementation 

of research, including barriers, helps other institutions envision how they would implement 

change successfully. 

Conclusion 

Pain assessment is not an easy concept to study.  Pain is an abstract, complex and 

subjective experience that can only be measured indirectly (McGrath & Unruh, 2006; O’Rourke, 

2004).  Children with communication impairments or language delays, such as those seen in 

ASD, present even more of a challenge to the assessment of pain (Voepel-Lewis et al., 2008).  

Overall, pain and pain assessment research in delayed, cognitively or neurologically 

impaired children do not seem to be a priority in healthcare.  Routine, systematic pain 

assessments lead to better treatment of pain (American Academy of Pediatrics & American 

Psychiatric Society, 2001; Breau et al., 2002a; Terstegen et al., 2003; Wells et al., 2008). Pain in 

ASD is grossly understudied and much of the focus has been on proving that children with ASD 

do experience pain.   

This research examined the inter-rater reliability, the convergent validity and contrasting 

group validity of three existing pain assessment instruments for use by pediatric nurses assessing 

procedural pain in children with ASD. The findings have revealed strong construct validity in the 

new population for the NCCPC-PV, Revised FLACC and UWCH PSPNC.  These instruments 

were able to demonstrate the ability to measure pain and distinguish pain from non-painful 

healthcare tasks that may induce similar behavior. These findings are encouraging, in that pain in 

children with ASD may be able to be recognized and assessed objectively by nurses unfamiliar 

with the child.  The Revised FLACC and UWCH PSPNC also demonstrated good reliability and 

both instruments are feasible for application in the busy clinical setting. The researcher 
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recommends the use of either of these instruments to assess pain in children with ASD in a 

clinical setting, while recognizing that further exploration is needed. 
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