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ABSTRACT 

WHAT HURTS? A PILOT STUDY INVESTIGATING NONVERBAL 
CHARACTERISTICS OF PARENT REASSURANCE AND DISTRACTION AND 

CHILD PAIN OUTCOMES 
Rachel Moline   Committee Member:   Advisor:  
University of Guelph, 2017  Dr. Deborah Powell   Dr. CM McMurtry 
 
Parent behaviours can impact a child’s pain experience during medical procedures; distraction 

associates with child coping, reassurance with negative child outcomes. To clarify these 

relations, this study examined if parents communicate fear during reassurance using the new 

Scheme for Understanding Parent Responses during Children’s Pain (SUPR-CP) which assesses 

parent nonverbal behaviours (e.g., facial expressions). Objectives were to: 1) examine relations 

between parent fear and reassurance, 2) assess if fearful and reassuring parents have children 

with more fear, 3) determine if parent fear predicted child fear, and 4) examine relations between 

parent trait mindfulness and catastrophizing, and child outcomes. Children aged 7 to 12 

completed the Cold Pressor Task accompanied by their parent. Reassurance and distraction were 

identified using the Child-Adult Medical Procedure Interaction Scale. The SUPR-CP assessed 

parent fear. Children reported their pain and fear. Twenty-seven dyads participated. 1) Parent 

fear (SUPR-CP) was positively associated with reassurance (r=.49, 95% CI [.10, .75], p < .05). 

2) Fearful and reassuring parents had children with more fear relative to children of other parents 

(t(21) = -1.98, 95% CI [-1.42, .30], p=.06). 3) Parent fear accounted for 21% of the variance in 

child fear. 4) Parent mindfulness was negatively related to child pain (r=-.34, 95% CI [-.64, .05], 

p=.08). Parental catastrophizing was not associated with child outcomes. In sum, parent fear 

associated with reassuring behaviours, and negatively associated with child pain and fear 

outcomes. Parent mindfulness associated with less child pain. Findings offer tentative evidence 

for fear as a mechanism behind the relation between reassurance and child outcomes.  
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What Hurts? A Pilot Study Investigating Nonverbal Characteristics of Parent Reassurance and 

Distraction and Child Pain Outcomes 

Overview 

Needle pokes are the most prevalent painful procedure in pediatric medical care and are 

associated with significant child distress (Chambers, Taddio, Uman, & McMurtry, 2009; 

McMurtry et al., 2015; Schechter et al., 2007). When the pain and distress associated with these 

procedures are not managed, there are both short and long-term negative consequences, such as 

increased pain and suffering during the procedure, and noncompliance with future health care 

behaviours (e.g., refusal to undergo diagnostic blood work; McMurtry et al., 2015; Schechter et 

al., 2007). Parent behaviours impact their child's pain experience (i.e., Chambers, Craig, & 

Bennett, 2002). Through a variety of methods, parent verbal behaviour (e.g., what they say) has 

been found to significantly relate to and impact child pain and distress outcomes in the context of 

painful procedures (e.g., Chambers, Craig, & Bennett, 2002; Dahlquist, Power, & Carlson, 

1995). For example, one study demonstrated that 53% of the variance in child distress 

behaviours was accounted for by maternal verbal behaviour during immunizations (Frank, 

Blount, Smith, Manimala, & Martin, 1995). The present research looked at two common parent 

verbal behaviours and investigated nonverbal aspects (e.g., facial expressions) of parent 

communication that have been largely unexplored in relation to child pain outcomes.     

Children’s pain often occurs in a social context; for example, parents are routinely 

present during their children’s needles. Importantly, the social context in which the pain occurs 

impacts an individual’s experience of pain (Craig, 2009). The consideration of the social context 

of child pain fundamentally draws from Bandura’s Social Learning Theory (Bandura, 1977). 

Bandura’s theory (1977) posits that how parents model behaviours shapes how children learn, 

understand, and ultimately behave. In turn, the present research investigated the social context of 
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child pain by studying parent behaviours and child outcomes during a child’s acutely painful 

procedure.  

Two parent verbal behaviours robustly associated with child pain outcomes during 

painful procedures are parent distraction (e.g., humour) and reassurance (e.g., “It’s okay”; 

McMurtry et al., 2015). Parent distraction is typically related to increased child coping, and 

parent reassurance with increased child distress (McMurtry et al., 2015). In addition to verbal 

content, some limited work has examined other channels of parent communication in the context 

of child pain, such as facial expressions (e.g., Goodman & McGrath, 2003). For example, 

Goodman and McGrath (2003) demonstrated that a mother’s modeling of pain behaviours 

through facial expressions on a pain task resulted in changes in their child’s threshold for pain 

during a similar pain task (Goodman & McGrath, 2003). Other aspects of parent communication, 

such the emotions that they are communicating, have not been fully considered and the 

consequent impact on child pain outcomes are not known (McMurtry, Chambers, McGrath, & 

Asp, 2010; McMurtry, Gorodzinsky, Chorney, King, & Stanley, in preparation; McMurtry et al., 

2007). Emotions communicated by the parent may be particularly relevant to child outcomes as a 

function of social modeling. For example, parents may communicate fear during reassurance 

which communicates to the child that they too should be fearful. Accordingly, this study assessed 

parent emotions that were communicated during reassurance and distraction to yield new insight 

into how parent behaviours relate to child pain outcomes.  

This study aimed to provide a novel investigation into parent reassurance and distraction 

by capturing nonverbal characteristics of parent responses (i.e., their emotions) during child pain. 

It also investigated potential relations between parent traits (i.e., mindfulness, catastrophizing), 

and emotions (e.g., fear) that were expressed during their child’s painful procedure, and related 
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these to child pain and fear outcomes. To lay the foundation for the work, relevant concepts and 

literature from the following areas are summarized: conceptualization of pediatric pain, parent 

reassurance and distraction in the context of acute pain, nonverbal aspects of communication 

(i.e., facial expressions, vocal cues, and body posture), and potential parent correlates of 

expressed emotions during painful child procedures.  

Conceptualization of Pediatric Pain 

As defined by the International Association for the Study of Pain, pain is “an unpleasant 

sensory and emotional experience associated with actual or potential tissue damage, or described 

in terms of such damage” (Merskey & Bogduk, 1994). Access to effective pain relief is a human 

right and the development and implementation of effective pain management interventions is 

essential (Lipman, 2005; McMurtry et al., 2016; Taddio et al., 2015). Unmanaged pain from 

medical procedures can also have long term ramifications that impact adult health care seeking 

behaviours (e.g., avoidance of necessary immunizations; McMurtry et al., 2015). In children, 

needle pokes are commonly associated with fear and pain (Koller & Goldman, 2012; McMurtry 

et al., 2015; S. Wright, Yelland, Heathcote, Ng, & Wright, 2009). Fear is defined as a “proximal 

alarm reaction to an immediate threat (real or perceived)” (McMurtry et al., 2015, p. 5). Child 

fear during the procedure is related to increased anticipatory anxiety, which is a “negative 

emotive state characterized by anticipation of future threat” (McMurtry et al., 2015, p.5). 

Importantly, this anticipatory anxiety can also exacerbate a child’s pain sensation (McGrath, 

1994).   

The social communication model of pain proposed by Craig (2009) conceptualizes the 

individual pain experience as impacted by both intrapersonal processes, such as biophysical and 

psychological factors, and interpersonal processes, including the social and environmental 

context in which the pain occurs (Craig, 2009). For example, during an immunization a child 
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with needle fear, who is accompanied by their highly anxious parent with a needle phobia, will 

likely experience magnified distress and/or pain as a result of the present psychological and 

social factors. Craig further distinguishes between pain experience (internal, unobservable, 

personal sensations), as well as pain expression (what is communicated to and observable by 

others, such as facial expressions; Craig, 2009). In a more detailed consideration of the channels 

used in the intrapersonal and social context, McMurtry et al., (in preparation) propose a 

framework for understanding child procedure-related pain in which parent and child factors 

mutually interact to impact a child’s pain experience. Communication occurs through various 

channels, including physiological changes (e.g., heart rate), facial expressions, vocal and verbal 

content, and gestures. Therefore, when coupled with intrapersonal characteristics of the child 

(e.g., coping style) and the larger context (e.g., cultural differences), parent behaviours during 

painful procedures can influence the child’s pain experience and expression. These frameworks 

highlight the necessity of conceptualizing pain experience and expression as inseparable from the 

social context. In turn, the current study assessed parent communication through nonverbal 

channels including facial expressions, vocal cues, and gestures. 

Parent Reassurance and Distraction and Child Acute Pain  

Parent verbal behaviours during acutely painful procedures are related to and influence a 

child’s pain experience (Blount, Bunke, & Zaff, 2000; Chambers et al., 2002; McMurtry et al., 

2007; Piira, Sugiura, Champion, Donnelly, & Cole, 2005). Certain parent behaviours during their 

child’s acutely painful procedure appear to be either conducive to child coping (e.g., distraction, 

commands to engage in coping strategies; Birnie, Noel, Chambers, von Baeyer, & Fernandez, 

2010) or child distress (e.g., reassurance, empathy, apologies; McMurtry et al., 2010).  

Parent reassurance (e.g., “it’s okay”) is a common behaviour that has frequently been 

associated with increased child procedural distress (Martin, Chorney, Cohen, & Kain, 2013; 
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McMurtry, 2009; McMurtry et al., 2010). Various studies investigating parent-child interactions 

have found associations between parent reassurance and increased child pain, distress and fear 

(Blount et al., 1989; Blount, Sturges, & Powers, 1990; Dahlquist, Power, Cox, & Fernbach, 

1994; Manimala, Blount, & Cohen, 2000; McMurtry et al., 2010). Specifically, parent 

reassurance appears to both precede and follow child distress as evidenced by a sequential 

analysis of adult-child behaviour during painful procedures (Blount et al., 1989). Furthermore, 

two experimental manipulations also generally supported that the provision of reassurance led to 

poor child outcomes (Chambers et al., 2002; Manimala et al., 2000). However, there is no clear 

consensus as to the exact nature, or directionality of the relation (McMurtry et al., 2010, 2007; 

McMurtry et al., in preparation). Further, parents continue to provide reassurance to their 

children despite being trained not to engage in this behaviour (Chambers et al., 2002). The 

association between reassurance and poor child outcomes, combined with the frequency with 

which parents reassure during child painful procedures, necessitate more research to understand 

this relation. Accordingly, this study studied nonverbal characteristics of reassurance to better 

understand its relation to child pain and fear.   

In contrast with reassurance, parent distraction has been frequently associated with 

improved child outcomes and is often recommended as a strategy for managing child distress and 

pain during painful procedures (Birnie et al., 2014; Uman et al., 2013). Notably, distraction has 

been found to precede child coping behaviour (Blount et al., 1997). Numerous reviews further 

support the efficacy of distraction as a strategy to manage pain and distress in both children and 

adolescents (Birnie et al., 2014; Uman et al., 2013). However, other studies evidence that 

distraction does not benefit the child (e.g., fails to associate with increased coping; Dahlquist & 

Shroff Pendley, 2005; Kleiber, 2006; Sanders, Shepherd, Cleghorn, & Woolford, 1994). In sum, 
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although the literature generally supports distraction as an effective pain management strategy, 

instances when distraction is not effective in increasing child coping should be further 

investigated to determine potential factors influencing this relation. Thus, it is important to 

investigate possible mechanisms linking reassurance and distress, and distraction and child 

coping.  

Emotions communicated by parents may be particularly important when conceptualizing 

possible mechanisms behind the impact of parent behaviours on child pain outcomes (Bandura, 

1977). For example, children perceive adults as more worried when they reassure compared to 

when they distract (McMurtry et al., 2010). In a study by McMurtry and colleagues (2010), 

children were provided video vignettes depicting a parent interacting with a child during a 

venipuncture. Verbal content, vocal cues, and facial expressions were systematically 

manipulated for each vignette. Children’s ratings of parent fear differed based on parent verbal 

content, vocal cues, and facial expression. Children rated parents as more fearful when parents 

had fearful facial expressions, but the impact of parent vocal tone depended on the verbal content  

(i.e., reassurance, distraction; McMurtry et al., 2010). Therefore, this study demonstrated the 

complex nature of the parent-child interaction, in which reassurance and distraction may be 

interpreted by the child differentially based on facial and vocal cues (McMurtry et al., 2010). As 

this study was experimental in nature, further research on parents’ spontaneous emotion cues 

during children’s painful procedures may help elucidate the connection between increased child 

distress in response to being ‘comforted’ by their parents.  

Identifying Emotion in Nonverbal Aspects of Communication  

Research investigating social correlates of child pain focuses predominantly on coding 

verbal content of the parent-child interaction, with fewer studies investigating nonverbal 

behaviours (Constantin, Moline, &McMurtry, in preparation; McMurtry et al., in preparation; 
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McMurtry et al., 2007). However, communication goes beyond the verbal content in an 

interaction. Other nonverbal channels of communication include facial expressions, vocal cues 

(how a voice sounds), and body language (postures, gestures). Identifying parent emotions 

communicated nonverbally may help to aid our understanding of how parent behaviours impact 

child pain outcomes. The following section reviews how nonverbal behaviours communicate 

emotion and highlights studies that have investigated facial expressions, vocal cues, and body 

language in the context of pain.  

Facial Expressions. Conventional methods to identify emotional states include 

descriptions of facial expressions (Scherer, 2003). Facial expressions communicate emotions and 

thus serve as a cue to the observer as to what someone is feeling (Ekman & Oster, 1979). 

Drawing from the early work of Darwin (1872/1898), research has continued to support the 

notion that there are discrete emotions that are observable in facial expressions universally 

(Darwin, 1998; Ekman, 1992, 2004). Ekman (1993) emphasized the necessity to look beyond 

verbal behaviour in order to identify a speaker’s emotion. His research has demonstrated that 

although individuals can intentionally misrepresent certain emotions with their words, there often 

occurs a “leakage” whereby the actual emotion is identifiable in facial expressions and how the 

voice sounds (e.g., Ekman, 1993, 1997). Working from the assumption that distinctive emotions 

can be identified through an examination of facial expressions, Ekman and Freisen (1978) 

developed the Facial Action Coding System which depicts specific facial action units that 

correspond to certain emotions. For example, a facial action unit corresponding to fear is “Brow 

furrowed, creasing the skin above the nose” (Ekman & Friesen, 1978). Further, children are able 

to recognize emotions in facial expressions from a young age (Ekman & Oster, 1979). In turn, in 
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the pain context children are able to perceive the emotional state of their parent as indicated by 

their facial expressions. 

Within the context of acute pain a few studies have investigated parent facial expressions 

(Goodman & McGrath, 2003; McMurtry et al., 2010; Schinkel, Chambers, Caes, & Moon, 2016; 

Svendsen, Moen, Pedersen, & Bjørk, 2015). For example, facial expressions have been coded 

more generally by impressionistic judgement (Schinkel et al., 2016). Using an observational 

coding scheme for parent nonverbal behaviours, Schinkel and colleagues (2016) compared 

maternal and paternal behaviours during their child’s pain in a cold pressor task. Specifically 

their coding scheme included general references to facial expressions, namely, “funny face”, 

“sympathetic expression”, and “disapproving facial expression” (Schinkel et al., 2016). No 

findings related to facial expressions emerged. In Goodman and McGrath’s (2003) study, 

mother’s facial expressions were manipulated and child facial expressions were coded using a 

specific coding scheme. As described previously, child pain was influenced by the modeling of 

pain facial expressions by their mother (Goodman & McGrath, 2003). A relevant study by 

McMurtry et al., (2010) demonstrated that child ratings of adult fear increased when an adult 

demonstrated a fearful facial expression. Taken together, these findings provide tentative support 

the hypothesis that parent facial expressions are relevant to child perceptions of parent emotion 

within the context of child pain. Thus parent facial expressions were investigated in the current 

study.  

Vocal Cues. In speech, emotion is expressed by both the content of what is being said in 

addition to how it is being said. Prosody consists of the elements of speech that contribute to 

linguistic functions such as the loudness, or vocal tone (i.e., how the voice sounds; Frick, 1985; 

Fujisaki, 1997). Prosody reflects the underlying emotional state of the speaker, and is linked to 
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the expression of emotions that are apparent to others (Frick, 1985). For example, prosody is 

what contributes to speakers conveying a sarcastic “yeah right”, versus an agreeing “yeah right” 

to listeners (Tepperman, Traum, & Narayanan, 2006). Several studies have demonstrated that 

infants and children are able to detect prosody from speech (Morton & Trehub, 2001; Mumme, 

Fernald, & Herrera, 1996; Sauter, Panattoni, & Happé, 2013; Vaish & Striano, 2004). For 

example, infants respond to their mother’s fearful voice, even in the absence of a matching 

fearful facial expression, as demonstrated through decreased toy exploration and increased 

negative affect (Mumme et al., 1996). The results suggest that fearful vocal cues can be more 

influential on infant responses than fearful facial expressions (Mumme et al., 1996). 

Additionally, there is evidence that young children aged 4 to 10 years are able to identify joy or 

sadness from prosody (Morton & Trehub, 2001), and that children as young as 5 years are able to 

interpret negative and positive emotions from vocal cues (Sauter et al., 2013). Thus, infants and 

young children appear to be sensitive to prosodic features in speech, and by early childhood are 

typically able to identify emotion from vocal cues. To disentangle how individuals are able to 

naturally perceive emotion from voice, researchers have investigated specific vocal cues that 

correspond with emotions. These descriptions of vocal cues associated with specific emotions 

have been generated from computer software (e.g., Bänziger et al., 2013). For example, fear has 

been associated with tempo (i.e., fast speech rate), intensity (i.e., normal range), fundamental 

frequency (i.e., high and variable pitch, broad pitch range), and voice quality (i.e., tense quality; 

Burkhardt & Sendlmeier, 2000; Kienast & Sendlmeier, 2001; Nwe, Foo, & De Silva, 2003). 

Therefore, in the social context of pain, a child may be perceiving the emotional state of their 

parent on the basis of how their voice sounds during the painful procedure.  
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Vocal tone (McMurtry et al., 2007, 2010), affective quality (Bustos, Jaaniste, Salmon, & 

Champion, 2008), speech structure (Dahlquist et al., 2010; McMurtry et al., 2007), and volume 

(Greenbaum, Turner, Cook, & Melamed, 1990) of adults have been studied in the context of 

pain. Notably, a study by McMurtry and colleagues (2010) investigated how children aged 5 to 

10 years old perceive fear in parents during the provision of reassurance (McMurtry et al., 2010). 

Specifically, vocal tone was experimentally manipulated by having an actor portray instances of 

reassurance with either a rising tone, intended to indicate uncertainty, or verbalizations spoken 

with a falling tone, to indicate certainty (McMurtry et al., 2010). The study found that children 

endorsed the greatest parent fear intensity when reassurance was portrayed using a rising tone in 

combination with a fearful facial expression (McMurtry et al., 2010). Alternatively, during 

instances of distraction, children rated parents as being more fearful when using a falling tone 

rather than a rising tone, but only in the presence of a fearful facial expression. Thus, vocal tone 

appears to impact children’s perceptions of parent emotion during instances of reassurance and 

distraction, although facial cues also play an important role. Therefore, how a parent’s voice 

sounded during their interaction with their child was investigated in the current study. 

Body language. Body language, posture and gestures include movements and positioning 

of the body. Often touching is examined in the context of communication (Peterson et al., 2007), 

for example, touching can send a message of social support (Peterson et al., 2007). As described 

by Ekman (1993) both posture and bodily action may express an emotion in the absence of a 

facial expression. Further, when facial expressions are voluntarily controlled, body movements, 

posture and gestures provide cues as to whether the emotion being communicated by the face is 

feigned or genuine (Ekman, 1993). Indeed, body postures can indicate the “true” emotional state 

of the speaker when efforts to disguise a particular emotion may be contradicted by the emotion 
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being communicated through body language (Ekman, 1993). Therefore, in the context of a 

parent-child interaction, the success of a parent wanting to communicate a calm or reassuring 

state may be dependent on what their body posture and/or gestures are communicating. Though 

momentary and involuntary facial expressions can convey the emotion state of the speaker, body 

movements, posture, and gestures contain supplemental information about the emotional state of 

the speaker (Ekman, 1993). Even at infancy, children are sensitive to interpreting emotions from 

body language alone (e.g., in the absence of facial expressions; Taumoepeau & Ruffman, 2006). 

For example, Taumoepeau and Ruffman (2006) demonstrated that infants aged 15-24 months 

were able to identify the emotion (e.g., happy) of person through pictures depicting particular 

emotions as expressed by body language alone at levels above chance.    

Parent touch has been investigated in the context of acute pain (Peterson et al., 2007; 

Rancourt et al., 2015; Wright, Stewart, Finley, & Raazi, 2014). Various intentions and functions 

characterizing the nature of the touch have been identified, including instrumental touch (e.g., for 

restraint during a painful procedure) and empathetic touch (e.g., soothe or support a child; 

Rancourt et al., 2015). Of particular interest is empathetic touch, as its very function is to 

communicate reassurance or support to the child. Parent empathetic touch has been associated 

with increased child distress during anesthesia induction (Chorney et al., 2009), and during bone 

marrow aspirations (Dahlquist et al., 1995). However, other studies have not found significant 

relations between parent body gestures and child outcomes (Schinkel et al., 2016). Specifically, 

procedure-related supportive gestures (i.e., thumbs up for keeping their hand in the water) and 

non-procedure-related supportive gestures (i.e., high-5 unrelated to the task) were not found to 

relate to child outcomes (Schinkel et al., 2016). Of interest to the present research is the 

difference in the emotional content communicated by different types of body movements. For 
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example, parent touch is considered intimate, therefore, it may communicate more emotion when 

compared to a less intimate gesture, such as a of a high-5 or thumbs up (which may be why these 

gestures did not relate to child outcomes; Schinkel et al., 2016). 

Taken together, emotions are communicated through both verbal and nonverbal channels. 

Consider the scenario of a parent-child interaction during a blood draw; a parent forces a smile 

(e.g., to indicate happiness, or calmness) and his/her words are soothing (e.g., “It’s almost over 

sweetie”) but, his/her voice is shaky and variable in pitch, and his/her fists are clenched and 

his/her posture stiff and tense. From these nonverbal cues the child may be inferring that their 

parent is fearful despite the parent’s seemingly calm and supportive verbal behaviour. 

Importantly, the nonverbal channels are of particular interest to the present study as determining 

parent emotion involves reconciling the emotions communicated through parent verbal 

behaviours (e.g., “It’s okay”) and their nonverbal behaviours. Further examination into facial 

expressions, vocal cues, and body movement and gestures will help to illuminate what emotions 

a parent is communicating, and potentially clarify the relations between these nonverbal 

behaviours and child pain outcomes. To accomplish this aim, consideration of facial expressions, 

vocal cues, and body posture and gestures were assessed.  

Parent Traits and Child Pain 

Understanding the importance of parent behaviours during children’s painful procedures 

draws fundamentally from the understanding that children learn behaviours and ways of 

understanding their world from their parent (i.e., social learning; Bandura, 1977). Craig’s Social 

Communication Model (2009) of pain emphasizes the importance of conceptualizing pain in the 

social and communicative context. Intrapersonal factors, including parent traits and emotions in 

the pain context are relevant social factors that correlate with a child’s pain experience (Birnie, 

2015; Craig, 2009). Parent trait catastrophizing of their child’s pain, and mindfulness have been 
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linked to child outcomes in the context of pain (Birnie, Chambers, Chorney, Fernandez, & 

McGrath, 2016; Cusens, Duggan, Thorne, & Burch, 2010; Goubert, Eccleston, Vervoort, Jordan, 

& Crombez, 2006; Petter, Chambers, & MacLaren Chorney, 2013; Racine et al., 2015). 

Accordingly, it is important to investigate potential relations between parent traits (e.g., 

mindfulness, catastrophizing), and emotions (e.g., fear) that are expressed during their child’s 

painful procedure in order to clarify how inter and intrapersonal factors of the parent can 

influence the child’s pain experience. Examining associations between parent traits and parent 

behaviours (e.g., reassurance and distraction) in relation to child outcomes, may yield insight 

into the likely complex interactions at play.    

Trait pain catastrophizing can be conceptualized as a dispositional tendency to overly 

attend to and exaggerate the threat associated with a painful stimulus, such as a needle (Sullivan, 

Bishop, & Pivik, 1995). When their children are in pain, or in anticipation of pain, parents can 

engage in catastrophizing. This involves having thoughts and feelings that are linked to 

rumination, magnification, and feeling helpless when their child is in pain (Goubert et al., 2006). 

This response is associated with increased parent distress, and increased parent focus on pain 

symptoms in response to their child’s acutely painful procedure (Caes, Vervoort, Eccleston, 

Vandenhende, & Goubert, 2011). Further, when prompted to imagine their child experiencing 

acute pain (e.g., getting a splinter), parents who catastrophize about their child’s pain, as 

measured by a trait scale, also report more distress when compared to parents who have low 

catastrophizing about their child’s pain (Goubert, Vervoort, Sullivan, Verhoeven, & Crombez, 

2008). Indeed, parent catastrophizing of child pain can be maladaptive for both the parent and 

child in the context of pain management, and is therefore a relevant intrapersonal factor of the 

child’s pain experience (Birnie et al., 2016). Due to the association with increased parent 
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distress, and increased pain attending responses, it is important to investigate if trait 

catastrophizing is associated with more parent reassurance versus distraction, or relates to child 

pain outcomes. Accordingly, this was investigated in the current study.  

Mindfulness is defined as the awareness that emerges through paying attention on 

purpose, in the present moment, and nonjudgmentally attending to the unfolding of experiences 

moment by moment (Feldman, Hayes, Kumar, Greeson, & Laurenceau, 2006). Mindfulness can 

be conceptualized as a state, as practiced during meditation, or as a trait, in terms of an everyday 

proclivity to be mindful. Mindfulness can also be used as an intervention, such as in 

mindfulness-based stress reduction (Kiken, Garland, Bluth, Palsson, & Gaylord, 2015). Trait 

mindfulness has been associated with positive outcomes in populations with pain, including 

decreased pain for adults experiencing chronic pain (Morone, Greco, & Weiner, 2008; Schütze, 

Rees, Preece, & Schütze, 2010; Veehof, Oskam, Schreurs, & Bohlmeijer, 2011). However, to the 

best of our knowledge, parent mindfulness has not been studied in the context of child pain 

outcomes during acutely painful procedures, or in relation to the behaviours of reassurance or 

distraction. In considering the role of social modeling and communication, parent trait 

mindfulness could be relevant to child pain outcomes. For example, a parent’s mindful attention 

to his/her child during a painful procedure could correlate with improved child pain outcomes.  

Given that a child’s pain experience is inherently linked to the social context, parent traits 

that could potentially influence their behavioural responses and child pain outcomes are 

important to investigate. Parent trait catastrophizing has been associated with negative outcomes 

in the context of pain for both parents (e.g., increased distress) and children (e.g., increased child 

complaints; Birnie et al., 2016; Goubert et al., 2008). Parent trait mindfulness may potentially act 

as a buffer against parent responses such as catastrophizing, and could relate to better child 
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outcomes, although this has not yet been investigated. An aim of this study was to describe 

whether and how parent mindfulness and catastrophizing relate to the provision of reassurance 

and distraction, and to child pain outcomes.  

Current Study: Objectives and Hypotheses 

To date, the research literature has identified parent behaviours as accounting for 

variance in child outcomes in the context of painful procedures. Importantly, reassurance and 

distraction have been highlighted as particularly common adult behaviours that are relevant to 

child outcomes, with reassurance frequently associating with increased child distress (e.g., 

McMurtry et al., 2010), and distraction frequently associating with increased child coping (e.g., 

Koller & Goldman, 2012; Manimala et al., 2000). Attempts to explain the counterintuitive 

relation between parent reassurance and child outcomes have investigated various characteristics, 

including verbal content (e.g., Manimala et al., 2000), vocal cues (e.g., vocal tone; McMurtry et 

al., 2007), and facial expressions (e.g., McMurtry et al., 2010), however there is no clear 

understanding of the exact underlying mechanism (Martin et al., 2013; McMurtry et al., 2010). 

Stemming from McMurtry and colleagues' work (2010), the possibility that parents may be 

communicating fear during the provision of reassurance was examined in this study. This 

research endeavoured to look at reassurance and distraction behaviours by implementing a new 

behavioural coding scheme. The Scheme for Understanding Parent Responses during Children’s 

Pain (SUPR-CP) was created, and includes body posture, facial expressions and vocal cues that 

correspond to ratings of parent fear, warmth, disengagement and humor. Ratings of parent 

responses using the SUPR-CP were applied in two ways: event based and overall. Event based 

coding was applied for each occurrence of parent reassurance and distraction. That is, each time 

the parent made a reassuring or distraction comment, ratings of parent fear, warmth, 

disengagement and humour were assigned. Furthermore, the SUPR-CP was utilized to assign an 
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overall rating of parent fear, warmth, disengagement and humour by considering the interaction 

as a whole. This provided a description of the nonverbal characteristics of two common parent 

verbal behaviours (reassurance and distraction), and overall ratings of how the parent typically 

responded to their child. Though fear, warmth, disengagement and humour were included, the 

focus of this study was fear, as fear was conceptualized as a possible mechanism linking 

reassurance to poorer child outcomes.  

Child perceptions of parent emotion (e.g., fear) and parent self-reported emotion were 

also assessed by tools created for the purpose of this study. Namely, the Child Awareness of 

Parent Emotion (CAPE), which assessed child ratings of parent emotion ranging from very 

scared to very happy, and a tool analogous to this called the Parent Awareness of Emotion 

(PAE), which assessed parent self-report of emotion on the same scale, were used. These new 

tools contributed to the multi-method investigation into parent emotion. An acoustic analysis of 

parent voice was originally an objective of the thesis, however due to technical difficulties this 

was removed from the main thesis. Please see Appendix J for an overview of this process. In 

short, relations between child perceptions of parent emotion and their pain outcomes were 

investigated. Specifically, the current study objectives and hypotheses were as follows:   

1.! To investigate the associations among child perception of parent emotion, parent 

reassurance and distraction behaviours, parent fear, and child fear.  

a.! Is there a relation between children’s perception of parent emotion and the pain 

and fear they experience? It was hypothesized that children’s perceptions of 

parent emotion (ratings on the CAPE) would correlate with their pain and fear 

outcomes (i.e., if children perceived fear in their parent, they would experience 
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more pain and fear; if children perceived less fear, they would experience less 

pain and fear).  

b.! Does the frequency of parent reassurance versus distraction behaviours relate to 

their fear as indicated by:    

i.! Parent self-report on the PAE. The more fear the parent endorsed 

experiencing, the more instances of reassurance were expected. The less 

fear the parent reported, the more instances of distraction were expected.  

ii.! Child report of parent fear on the CAPE. The more parent fear that 

children reported, the more instances of reassurance were expected. The 

less parent fear that children reported, the more instances of distraction 

were expected.  

iii.! Observational ratings by research assistants on the SUPR-CP. More 

instances of reassurance were expected to associate with higher observer 

ratings of parent fear. More instances of distraction were expected to 

associate with lower observing ratings of parent fear. 

c.! Does parent expression of fear predict child self-report of fear? It was expected 

that a greater level of fear displayed by the parent (i.e., through observational 

ratings together with parent self-report of experienced fear) would predict greater 

levels of child fear. Parent expression of fear was expected to account for a 

significant percentage of the variance in child fear.   

2.! Are there group differences between parent behavioural profiles and child self-report of 

pain and fear? Parents were categorized into two groups: fearful and reassuring parents 

and all other parents not fitting this profile. It was predicted that fearful and reassuring 
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parents (those who engaged in more reassuring than distraction behaviours and expressed 

fear), would be significantly more likely to have children who experienced more pain and 

fear during the procedure when compared to the children of all other parents.  

3.! Are there relations between parent traits of mindfulness and catastrophizing and 

reassurance and distraction behaviours? Significant, positive associations were expected 

between the frequency of reassurance and trait catastrophizing, and between the 

frequency of distraction and trait mindfulness. Significant, negative associations were 

expected between the frequency of reassurance and trait mindfulness, and between the 

frequency of distraction and trait catastrophizing. 

4.! What parent traits are associated with increased child pain and fear? It was predicted that 

high parent catastrophizing would be associated with increased child pain and fear, and 

high parent mindfulness would be associated with decreased child pain and fear.  

Methods  

This study was part of a larger project on parent-child interactions during an acutely 

painful task. Only the aspects that are relevant to the proposed work are described below. The 

study received ethics board approval (REB#: 16JN029). Please see Appendix A for an overview 

of the study proceedings.  � 

Participant Eligibility and Recruitment 

Children 7 to 12 years of age and a consenting parent were eligible for participation. The 

eligibility criteria included parents that could read and write in English, and English speaking 

children with no major developmental delays precluding completion of the study measures. As 

per recommendations for the cold pressor task (CPT; von Baeyer, Piira, Chambers, Trapanotto, 

& Zeltzer, 2005) children could not have a history of Reynaud’s phenomenon, cardiovascular 

disorder, fainting, or seizures. No restrictions based on demographic variables were made. The 
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age range was selected for the following reasons: 1) to maximize children’s ability to self-report 

on the constructs of interest (e.g., von Baeyer, 2009); 2) appropriateness for undergoing the lab-

based painful task (CPT; see next section); and 3) to balance the selection of a large enough age 

range to improve recruitment feasibility and avoidance of spanning numerous developmental 

periods. Recruitment involved contacting community participants who had previously 

participated in research with the Pediatric Pain, Health, and Communication Lab (PPHC), who 

had not participated in the CPT, and who, at that time, consented to be contacted for future 

studies. If eligible, potential participants were provided with a brief explanation of the study 

based on a telephone script. In addition to targeting previous participants, recruitment posters 

were distributed around the community and posted online (e.g., on Kijiji), and in-person 

recruitment occurred at various community events (e.g., College Royal), and in public centers 

(e.g., library, recreation centers).  

Given the exploratory nature of the proposed study, the lack of available effect size 

estimates, and the intention of laying a foundation for future work, an a priori power analysis 

was calculated. Twenty-six dyads would enable detection of large effects sizes for t-tests. 

Twenty-eight dyads would enable detection of large effect sizes for Pearson Correlation 

Coefficients. Thirty dyads would enable detection of large effect sizes for a multiple linear 

regressions with 2 predictors (Cohen, 1992).  

Cold Pressor Task (CPT)  

The CPT is a safe laboratory pain task in which children submerge their hand and lower 

forearm into 10° Celsius water for as long as they can, up to a maximum of 4 minutes (Birnie et 

al., 2010; Birnie, Petter, Boerner, Noel, & Chambers, 2012; von Baeyer et al., 2005). This 

methodology is frequently employed with children, and to date, there have been no reports of 

physical adverse events, and a very low rate of transient adverse events (i.e., < 0.07%; Birnie et 
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al., 2010; von Baeyer et al., 2005). Guidelines detailing the use of CPT with children have been 

published, and Birnie and colleagues (2010) concluded that the CPT is ethically acceptable after 

surveying pain researchers who collectively had employed the CPT on approximately 3000 

children. Further, most children and parents report enjoying participating in the CPT (Birnie et 

al., 2010). Children were able to remove their hand at any point during the task. Once the hand is 

removed, the pain dissipates within minutes. The parent and child were not informed of the four-

minute maximum time. The stringent experimental control enabled by the CPT allowed for a 

standardized painful stimulus through the temperature calibrated by the thermoregulators in the 

cold pressor. For a figure of the CPT and accompanying task instructions, see Figure 1.  

Measures 

Demographics. Data on sex, age, language spoken, and ethnicity of both the parent and 

child participants were collected1.  

Parent Measures 

Trait Pain Catastrophizing. The Pain Catastrophizing Scale for Parents (PCS-P; 

Goubert et al., 2006) is a parent self-report measure that assesses trait parent catastrophizing of 

their children’s pain. It consists of 13 items that are rated on a 5- point scale, ranging from 0 (not 

at all) to 4 (extremely). The PCS-P yields a total score, as well as scores on three subscales: 

rumination, magnification, and helplessness. For the current study only the total score was used. 

Higher scores reflect greater parent catastrophizing. The PCS-P has demonstrated criterion 

validity and acceptable internal consistency as assessed by Cronbach’s alpha (see Appendix C; 

Goubert et al., 2006). This measure was administered prior to the CPT.  

Trait Mindfulness. The Cognitive and Affective Mindfulness Scale-Revised (CAMS-R; 

Feldman et al., 2006) is a self-report measure that was used to assess parents’ general daily, or 

                                                
1 Reliability of the measures is given in the results section of the thesis.  
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trait mindfulness. It consists of 10 items that are rated on a 4-point Likert scale ranging from 1 

(rarely/not at all) to 4 (almost always). The CAMS-R assesses four components of mindfulness: 

attention, present focus, awareness, and acceptance. Higher scores indicate greater mindfulness. 

The CAMS-R has demonstrated acceptable internal consistency, and evidence of convergent and 

discriminant validity (see Appendix D: Feldman et al., 2006). This measure was administered 

prior to the CPT.  

Perception of Emotion. The Parent Awareness of Emotion (PAE) tool was developed 

for the purposes of this study as a new parent-report tool that asks parents to report (1) how they 

felt during the procedure, and (2) the emotion they believed they communicated to their child 

during the procedure (see Appendix E). Parents answer the two questions by selecting from a 

series of cartoon faces ranging from negative affectivity to positive affectivity and corresponds 

to scores ranging from 1 (very scared) to 5 (very happy). Faces with negative affectivity intend 

to capture parent fear and worry, and the faces with positive affectivity intend to capture the 

parent being relaxed or happy, with the absence of fear. The neutral face is provided so that 

parents may indicate when they felt, and/or displayed neither positive nor negative affectivity.  

Reassurance and Distraction. The Child-Adult Medical Procedure Interaction Scale 

(CAMPIS; Blount et al., 1989) is an observational scale that measures adult and child behaviours 

during medical procedures or acute pain (see Appendix B; Blount et al., 1989). The original 

CAMPIS has 35 codes (e.g., VPAIN = child verbal pain; REASU = adult reassurance). For the 

purposes of this study, the CAMPIS was used to code for parent reassurance and nonprocedural-

related talk to child (NPTC; distraction) only. The CAMPIS is the most commonly used measure 

of adult-child interactions during acute pain (McMurtry et al., in preparation) and has 
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demonstrated good interrater reliability, and concurrent validity with observational and self-

report measures (Blount et al., 1997).  

Verbal coding (post-hoc) training. Two coders were trained to recognize reassurance and 

distraction (i.e. NPTC) on the basis of the CAMPIS codes (Blount et al., 1989). Prior to coding 

study data, the coders achieved reliability using the REASU/NPTC coding on sample sets of 

parent-child interactions during needle pokes (e.g., vaccinations, blood draws) in YouTube 

videos. Once adequately trained and familiar with the CAMPIS codes, as demonstrated by an 

overall reliability of 80%, the study data were then coded.  

Final coding. This coding was completed on an event basis (i.e., each instance of 

reassurance and distraction was identified) using the video recordings. Instances of REASU and 

NPTC that occurred before the CPT task (e.g., after CPT instructions were given prior to the 

warm bath, and during the warm bath) and during the CPT task (i.e., when the hand was 

submerged) were included in the analysis. Data were double coded by two coders, interrater 

reliability was calculated using Cohen's kappa, and discrepancies in coding were resolved by 

discussion and consensus. The frequency of reassurance and distraction by parents was 

calculated by summing the total number of instances of each behaviour.   

Emotional and Behavioural Responses during the procedure. The Scheme for 

Understanding Parent Responses during Children’s Pain (SUPR-CP) was developed for the 

purposes of this study to assess individual differences in expressed parent emotions and 

behaviours during their child’s painful procedure. Parents were rated two observers (unaware of 

parent self-report and child report ratings of pain and fear) on cues consistent with fear (F), 

humour (H), disengagement (D), and warmth (W), based on behavioural anchors that range from 

0 (no display of F, H, D, W) to 3 (very intense display of F, H, D, W; see Appendix F). The 
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creation of this coding scheme was informed by guidelines published by Chorney and colleagues 

(Chorney, McMurtry, Chambers, & Bakeman, 2015). The selection and development of the cues 

was informed by a previously developed coding scheme that was used to assess parent 

communication during painful pediatric cancer treatments (Cline et al., 2006). Specifically, fear, 

humour, disengagement, and warmth were selected based on a priori hypotheses of parent 

responses thought to be relevant to child pain outcomes. Behavioural anchors were informed by 

research using the Facial Action Coding System, including pictures of relevant facial action units 

(Ekman & Friesen, 1978; Kohler et al., 2004; Tian, Kanade, & Cohn, 2001), and observations 

and behavioural coding schemes of emotion and affect in the context of interactions (Black et al., 

2013; Coan & Allen, 2007). The scheme was adjusted as a result of iterative revisions by the 

Pediatric Pain, Health, and Communication Lab (PPHC) at the University of Guelph (5 graduate 

students, 8 undergraduates, 1 post-bachelor student, 1 clinical and health psychologist), and a 

convenience sample including parents (n = 8), university students (n = 7), and phlebotomists (n = 

5).  

For this study, the SUPR-CP scheme was used in two different ways: 1) event based: 

code/describe specific instances of parent reassurance and distraction and 2) overall: to provide 

overall ratings on fear, humour, disengagement and warmth representing the parents’ behaviour 

across the entire pain task (pre-CPT and during the CPT). For the event based coding, the SUPR-

CP was applied to each instance of reassurance and distraction with scores generated for the 

levels of fear, humour, disengagement, and warmth displayed by the parent (i.e., 4 scores for 

each instance of REASU and NPTC). For the overall coding, the entire interaction was 

considered and parents were rated for overall levels of FHD, and W.  
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Parent Categorization. Parents were categorized as fitting a fearful and reassuring profile 

if they engaged in more reassuring than distracting behaviours, and displayed an overall fear 

rating of one or more on the SUPR-CP). Fearful and reassuring parents were compared against 

all other parents not fitting this profile2. 

Emotion coding (post-hoc). Prior to coding study data, the two coders practiced the 

SUPR-CP by coding each instance of REASU and NPTC from the YouTube videos used in 

CAMPIS training. Further, as one of the study dyads was excluded from analysis as the dyad 

spoke in French during the actual pain task, the coders practiced coding with the SUPR-CP on 

this video. Once adequately trained, as defined as an overall reliability of 80% on the SUPR-CP 

codes, the study data were then coded using the SUPR-CP (event based and overall). Data were 

double coded, interrater reliability was calculated using Cohen's kappa, and discrepancies in 

coding were resolved by discussion and consensus. 

Child Measures 

Pain Intensity. The Faces Pain Scale-Revised (FPS-R; (Hicks, von Baeyer, Spafford, 

van Korlaar, & Goodenough, 2001) is a self-report measure of current pain intensity (an 

important component of pain experience). It consists of six facial expressions corresponding to a 

rating scale ranging from 0 (no pain) to 10 (very much pain). The FPS-R demonstrates good test-

retest reliability and good construct validity (see Appendix G; Hicks et al., 2001).   

Fear. The Children’s Fear Scale (CFS; McMurtry, Noel, Chambers, & McGrath, 2011) is 

a self-report measure of child fear during painful procedures. It is a 1-item measure depicting 

                                                
2 Parents were initially categorized as either "DEN" parents or “non-DEN” parents. Specifically, DENs 

were parents who fit the following three criteria: engaged in more distraction (D) than reassuring behaviours, 
displayed a global disengagement rating of 0 on the SUPR-CP [i.e. were (E)ngaged], and displayed a global fear 
rating of 0 on the SUPR-CP [i.e. were (N)ot fearful)]. However, due to the small sample of non-DEN parents (n=1), 
the parent responses of engagement were excluded from the profile category. 
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increasingly fearful facial expressions corresponding to scores ranging from 0 (no fear) to 4 

(extreme fear). The CFS has good test-retest reliability, and convergent validity (see Appendix 

H; McMurtry et al., 2011). 

Perception of Parent Emotion. The Child Attribution of Parent Emotion (CAPE) was 

developed for the purposes of this study as a new self-report assessment of children’s overall 

perceptions of their parents’ emotion during painful procedures. Analogous to the PAE, the 

CAPE is a 1-item measure, using a series of cartoon faces that range from negative affectivity to 

positive affectivity and corresponding to scores ranging from 1 (very scared) to 5 (very happy) 

with a neutral face in the middle (see Appendix I).  

Procedure 

Consent. At the start of their scheduled appointment, parents and children were provided 

with a detailed description of the study proceedings and informed parent consent and child assent 

was gathered.  

 Pre-CPT questionnaires. Parents completed the following: demographic information 

questionnaire, the Pain Catastrophizing Scale for Parents (PCS-P), and the Cognitive and 

Affective Mindfulness Scale-Revised (CAMS-R). This took approximately 10 minutes. 

 Cold pressor task. First, it was reiterated to the child that he/she could remove his/her 

hand from the cold water at any time without penalty. Then, the child was instructed to wash 

his/her hands with soap and water, and then immerse his/her hand in a warm tank (36°C ± 1°C) 

for 2 minutes to establish a baseline. The apparatus was set up so that the parent and child were 

facing each other. The researcher left the room at this time, and informed the parent-child dyad 

that when they heard a knock at the door by the researcher, the child was to put his/her hand in 

the cold pressor. Following the knock, the child immersed his/her hand in the cold pressor bath 
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for as long possible, within the maximum time limit of 4 minutes, and/or until he/she 

experienced too much discomfort.  

Then the researcher re-entered the room and provided the Parent Awareness of Emotion 

(PAE) for the parent to complete, and the Faces Pain Scale-Revised (FPS-R), Children’s Fear 

Scale (CFS), and Child Attribution of Parent Emotion (CAPE) for the child to complete. These 

ratings were collected in such a way that children and parents did not know/could not see each 

other’s ratings on these tools. The duration of this component (from the beginning of the warm 

bath until after the post-CPT measures were completed) took approximately 15-18 minutes. The 

entire lab visit (e.g., including consent, assent, steps involving the larger study, and debriefing) 

lasted typically 60 minutes.  

 Recording. For entire visit the parent-child dyad was video-recorded with audio by three 

cameras which captured the interaction as a whole, and close-up angles of the parent and child, 

respectively.  

Results  

IBM SPSS Statistics, and R (Team, 2013) were used for data analyses. Prior to analysis, 

the data were cleaned in order to detect any out of range values and outliers, incorrectly recorded 

data, and missing data. Due to technological issues, there were two dyads that could not be used 

for behavioural coding (i.e., using the CAMPIS, SUPR-CP). Furthermore, one dyad could not be 

analyzed for behavioural coding as the parent and child spoke in French during the CPT. 

Therefore, 24 dyads were included in the analyses involving behavioural coding, and 27 dyads 

were included in the analyses involving only the questionnaire measures. 

Violations of parametric assumptions were examined in data used for analysis. Normality 

of continuous variables was assessed using zskewness (skewness/SE) and any zskewness score 1.96 or 

more was considered significantly skewed at p < .05 (Field, Miles, & Field, 2013). The data were 
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normally distributed. The normality of distributed residuals was investigated in the regression 

analysis (Field et al., 2013).  

Participants 

 Due to difficulties in recruitment and the timeline of the Master’s, the final 

sample included 27 dyads despite the desired sample size of 50 parent-child dyads. See Table 1 

for an overview of demographic characteristics. Participants included children (15 females and 

12 males) aged 7 to 12 years old (M = 9.74 years, SD = 1.58 years), and their primary caregiver 

(between the ages of 32 and 47, M = 42.81 years, SD = 3.61 years). Twenty-six parents identified 

as female and White (n=26), South Asian (n = 1). One participant identified as White also 

identified other ethnicities (White, Black/African/Caribbean, and Aboriginal/First Nation/ Metis; 

n=1). Parents identified their child’s ethnicity as White (n=26), South Asian (n = 1), and as 

multiracial, including White, (White, Black/African/Caribbean, and Aboriginal/First Nation/ 

Metis; n=1; White & Black/African/Caribbean, n=3). Three parents participated in the study with 

more than one child. 

Descriptive Statistics and Reliability of Measures 

 Estimates of reliability and descriptive statistics are outlined in Table 2. All relevant 

measures demonstrated acceptable internal consistencies (α = >0.80), and did not violate the z-

score cutoff of 1.96 for skewness or kurtosis (Field et al., 2013). Descriptive statistics including 

mean, standard deviations, potential and actual ranges of the measures are included in Table 2. 

Interrater reliability was calculated for both the CAMPIS and SUPR-CP coding. Strong interrater 

reliability was achieved for the CAMPIS (Cohen’s kappa=0.99) and for the SUPR-CP (Cohen’s 

kappa =0.99). 

Study Objectives 
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For hypothesis one (a), Pearson correlation coefficients were conducted to test for 

relations between children’s awareness of parent emotion (CAPE) and child fear (CFS), as well 

as between children’s awareness of parent emotion (CAPE) and child pain (FPS-R). It was 

hypothesized that children’s ratings of parent emotion would correlate with their pain and fear 

outcomes (e.g., if children perceived fear in their parent, they would experience more pain and 

fear). The correlation between children’s awareness of parent emotion (CAPE) and both child 

fear (CFS) and pain (FPS-R) was r=-.03, 95% CI [-.41, .36], p=.89 and r=-.14, 95% CI [-.50, 

.26], p=.49, respectively. The confidence intervals for these correlations rule out strong negative 

or strong positive relations between these variables.  

For hypothesis one (b), Pearson correlation coefficients tested for relations between 

frequency of reassurance and distraction, (i) parent self-report of fear experienced (PAE), (ii) 

levels of parent fear reported by the child (CAPE), and (iii) observer ratings of parent fear 

(SUPR-CP). The more fear the parent reported, the more instances of reassurance were expected. 

The less fear the parent reported, the more instances of distraction were expected. For these 

analyses, the instances of reassurance and distraction were calculated as described above: the raw 

frequency of reassuring or distracting behaviours during the “Pre-CPT” time period (after 

instructions for the warm bath were provided, and during the warm bath), and during the CPT 

(when the child’s hand was submerged in the cold bath). The correlation between frequencies of 

reassurance and (i) parent self-report of fear experienced on the PAE was r=-.22, 95% CI [-.58, 

.21], p=.32. Also, the correlation between frequencies of reassurance and (ii) levels of parent fear 

reported by the child on the CAPE was r=.24, 95% CI [-.20, .60], p=.28. These confidence 

intervals suggest that a larger sample is needed to understand the relations better. The correlation 

between (iii) observer ratings of parent fear on the SUPR-CP and frequency of reassurance was 
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r=.49, 95% CI [.10, .75], p=.02. This confidence interval is consistent with a moderate to strong 

positive relation. The correlation between frequencies of distraction and (i) parent self-report of 

fear experienced on the PAE was r=.25, 95% CI [-.18, .60], p=.26. The correlation between 

frequencies of distraction and (ii) levels of parent fear reported by the child (CAPE) was r=-.04, 

95% CI [-.46, .38], p=.84. This confidence interval rules out strong negative or strong positive 

relations between these variables. The correlation between frequencies of distraction and (iii) 

observer ratings of parent fear on the SUPR-CP was r=-.18, 95% CI [-.55, .25], p=.42. 

 For hypothesis one (c), one multiple linear regression was conducted with parent self-

reported experience of fear (PAE) and observer report of parent fear (SUPR-CP) entered together 

as the predictor variables. The criterion variable was child fear (CFS). Parent expression of fear 

was expected to account for a significant percentage of the variance in child fear. The regression 

model produced F(2,20) = 2.69, , R2 = .21, 95% CI [.00, .44], p = .09. Taken together, the PAE 

and SUPR-CP were found to account for 21% of the variance in CFS scores. The confidence 

interval suggests there could be a meaningful effect size. However, the results of this analysis 

should be interpreted with caution, as due to small sample size available, the model was 

underpowered and violated assumptions of normality (values of kurtosis for the residuals were 

high, above 3). Visual examination of a plot of the standardized residuals versus predicted values 

showed good evidence of homoscedasticity, with no funneling or evidence of patterns visible in 

the data. As well, there was no evidence of multicollinearity in the data, as VIF values for the 

model were low (below 2).  

For hypothesis two, an independent samples t-test was conducted. First, parents were 

coded as either fearful and reassuring or not, and group differences on the dependent variables of 

child pain and fear were assessed. It was hypothesized that fearful and reassuring parents would 
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have children with more pain and fear relative to the children of all other parents. These analyses 

were underpowered, and thus results should be interpreted with caution. In terms of child pain, 

fearful and reassuring parents had children who had higher pain ratings than children of parents 

not fitting this profile. This difference demonstrated a medium effect size t(21) = -1.17, d =.66, 

95% CI [-3.39, .94], p = .25. In terms of child fear, fearful and reassuring parents had children 

who reported higher fear ratings. This difference demonstrated a large effect size, t(21) = -1.98, 

d=.90, 95% CI [-1.42, .30], p = .06.   

For hypothesis three, Pearson correlation coefficients tested for relations between 

frequencies of reassurance and distraction, parent trait mindfulness (CAMS-R), and parent trait 

catastrophizing (PCS-P). Significant, positive associations were expected between the frequency 

of reassurance and trait catastrophizing, and between the frequency of distraction and trait 

mindfulness. Significant, negative associations were expected between the frequency of 

reassurance and trait mindfulness, and between the frequency of distraction and trait 

catastrophizing. The correlations between parent mindfulness and instances of reassurance and 

distraction were r=.18, 95% CI [-.25, .55], p=.42; and r=-.08, 95% CI [-.48, .34], p=.71, 

respectively. The correlations between parent catastrophizing and instances of reassurance or 

distraction were r=.01, 95% CI [-.41, .42], p=.98; and r=.03, 95% CI [-.39, .43], p=.91, 

respectively. The confidence intervals for these correlations rule out strong negative or strong 

positive relations between these variables.   

For hypothesis four, a series of Pearson correlation coefficients were conducted, and a 

correlation matrix was constructed consisting of the following variables: child pain (FPS-R), 

child fear (CFS), parent trait mindfulness (CAMS-R), and parent trait catastrophizing of their 

child’s pain (PCS-P). It was predicted that high parent catastrophizing would be associated with 
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increased child pain and fear, and high parent mindfulness would be associated with decreased 

child pain and fear. The correlation between parent mindfulness and child pain was r=-.34, 95% 

CI [-.64, .05], p=.08. This confidence interval is consistent with a moderate negative relation. 

The correlation between parent mindfulness and child fear was r=.06, 95% CI [-.33, .43], p=.75. 

The correlations between parent catastrophizing and child pain and fear were r=.08, 95% CI [-

.31, .45], p=.69; and r=-.11, 95% CI [-.47, .29], p=.60, respectively. The confidence intervals for 

these correlations rule out strong negative or strong positive relations between these variables.    

Discussion 

The goal of the current study was to examine parent traits, emotions, and reassurance and 

distraction behaviours during an acute pain task in order to assess how these factors relate to 

child pain and fear outcomes. To accomplish this, nonverbal behaviours during parent 

reassurance and distraction were assessed, and child perceptions of parent emotion and parent 

reported emotion were assessed with tools developed for this study (respectively, CAPE and 

PAE). Parent fear was assessed using the SUPR-CP observational coding scheme developed for 

this study. Thus, the current study presents an in depth investigation of parent emotion during 

child pain as it includes parent self-report of experienced fear, and a new coding scheme. In turn, 

the present findings can inform future research into the complex interplay of inter- and 

intrapersonal factors of the pain experience.  

As a function of the small sample size and the exploratory nature of the current study, the 

interpretation of the data focuses on effect sizes and confidence intervals. In turn, 95% 

confidence intervals were calculated for results and were interpreted to estimate plausible 

population effect size ranges (Field et al., 2013; Lee, Whitehead, Jacques, & Julious, 2014). 

Child Perception of Parent Emotion, Parent Behaviours & Emotions, and Child Outcomes 
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Associations between children’s perception of parent emotion throughout the painful 

procedure and the pain and fear that children reported were examined. Overall, the confidence 

intervals of these correlations were sufficiently wide that few meaningful conclusions appear 

possible. Associations were predicted between child perceptions of parent emotion and child 

pain outcomes as children naturally reference their parent to better understand their environment 

(Bandura, 1977). Therefore, it was expected that children would socially reference their parent 

during their painful procedure in order to better understand their situation (Craig, 2009). 

However, within the current sample the data do not support this hypothesis. Notably, there was a 

moderate, positive relation between parent report of emotion (PAE) and child perception of 

parent emotion (CAPE). The confidence interval suggests the possibility of a meaningful effect 

size worth investigating in future studies. This correlation suggests that as parents reported 

feeling fear, children also perceived their parents’ fear. This relation provides tentative support 

for the notion that in this sample, children may be perceiving what parents report experiencing. 

Taken together, the trends in data can be understood in the context of Craig’s (2009) social 

communication model of pain: specifically, children may have perceived parent emotion with 

some accuracy, as indicated by the relation between child report and parent self-report of 

emotion, however, child report of parent emotion did not robustly relate to their own pain and 

fear outcomes in this sample.  

Parental reassurance and distraction behaviours were examined in relation to parent fear. 

The confidence intervals for the correlations between frequencies of reassurance and distraction 

behaviours and parent fear were sufficiently wide that strong negative or strong positive relations 

between these variables were ruled out. However, the confidence interval for the relation 

between observer ratings of parent fear with frequency of reassurance is meaningful and 
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consistent with a strong positive relation. This finding indicates that that the presence of parent 

fear as rated by observers, was associated with a greater frequency of reassurance. Contrary to 

the findings in McMurtry et al., 2010, child perceptions of parent emotion did not relate to 

reassurance behaviours in this sample. This could be attributable to a multitude of factors 

including parent intrapersonal factors (e.g., mindfulness), or methodological issues (i.e., potential 

difficulty with children’s interpretation of the CAPE). Specifically, children may have had 

difficulty distinguishing between parent warmth and parent happiness when completing the 

CAPE. As the CAPE is set up as mutually exclusive emotions (ranging from fearful to happy), 

children may have perceived parent fear, but overall felt that their parent was warm, and 

therefore rated their parent as happy as opposed to fearful. Furthermore, the CAPE asks children 

to rate parent emotion “during the painful procedure”, however, children may have generalized 

their perceptions of parent emotion across their entire lab visit (e.g., including aspects of the 

larger study; playing with a ball, watching a video clip). Thus, child perceptions of parent 

emotion as rated by the CAPE may not have captured a potential relation between reassuring 

behaviours and parent emotion. Further, in our sample parent self-report of fear did not relate to 

their reassurance and distraction behaviours (e.g., contrary to Manimala et al.’s (2002) study in 

which parent self-report of distress increased following the provision of reassurance). Again, this 

could be related to methodological issues in addition to overall low ratings of parent fear. 

Overall, though the sample was limited these data provide some tentative evidence for the 

association between parent reassurance and parent fear.  

Parent expression of fear was predicted to account for variance in child fear. Indeed, 

more fear displayed by the parent predicted greater levels of child fear, with the confidence 

interval supporting a meaningful effect size. Fear was determined by both parent self-report of 
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fear and observer coding of parent fear. Overall, the regression analysis offers tentative support 

for the hypothesis, indicating that as parent fear increased, child fear increased. The data provide 

support for the role of social modeling and social referencing (Bandura, 1977; Craig, 2009).  

Observer ratings and parent self-report of fear may be more accurate in detecting parent 

emotion than child report on the CAPE. This may explain why observer ratings and parent self-

report of fear related to child fear in the current sample while child report of parent emotion on 

the CAPE did not relate. The width of the confidence intervals can be considered in the context 

of the methodology; as the pain task was a voluntary, lab-based study, and overall child and 

parent fear ratings were low (e.g., no parent or child endorsed experiencing the highest fear 

rating).  

Fearful and Reassuring Parents and Child Outcomes 

Parent profiles of behaviours and emotions were investigated in relation to child 

outcomes. Fearful and reassuring parents had children who had higher pain and fear ratings than 

children of parents not fitting this profile, demonstrating medium and large effect sizes, 

respectively. This finding provides tentative support for the social communication model of pain, 

as it demonstrates that parent behaviours and emotions relate to child pain outcomes (Craig, 

2009). Notably, there were relations between parent profiles and parent self-report of emotion. 

Specifically, fearful (observer ratings) and reassuring parents demonstrated a moderate relation 

with parent self-reported fear (e.g., negative relation with the PAE; r=-.41, 95% CI [-.70, .00], 

p=.06). Similarly, parents who fit a not-fearful and distracting profile demonstrated a moderate 

relation with parent self-reported happiness (e.g., positive relation with the PAE; r=.36, 95% CI 

[-.06, .67], p=.09). These confidence intervals are consistent with meaningful effect sizes. This 

provides preliminary evidence for the relation between observer ratings of parent emotion on the 

SUPR-CP and parent self-report of emotion. Further, it can be connected to the evidence linking 
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parent reassurance and distress, as the fearful and reassuring profile corresponded with increased 

parent self-report of fear (Manimala et al., 2000). Additionally, parent self-report of fear 

demonstrated a moderate relation to child self-report of fear (e.g., negative relation with PAE; 

r=-.37, 95% CI [-.66, .01], p=.06), with this confidence interval consistent with a moderate, 

negative relation. This finding relates to the acute pain literature, whereby parent preprocedural 

anxiety relates to child preprocedural anxiety and pain (Bearden, Feinstein, & Cohen, 2012). 

Taken together, these results are consistent with the large body of literature that finds that 

reassurance is related to poor child outcomes, and that distraction is associated with child coping 

(e.g., Blount et al., 1989; McMurtry et al., 2015). Parental communication of fear appeared to 

associate with increases in child fear thus highlighting the importance of social modeling, and 

tentative support for the study hypothesis linking parent fear to child outcomes (e.g., Bandura, 

1977; Craig, 2009).  

Parent Traits and Reassurance and Distraction Behaviours 

Parent trait mindfulness and catastrophizing were investigated in relation to the frequency 

of reassurance and distraction behaviours. Overall, the confidence intervals for the correlations 

between parent traits and reassurance and distraction behaviours were sufficiently wide that 

plausible population effect size ranges were not meaningful. As predicted, parent mindfulness 

demonstrated a moderate relation to catastrophizing, indicating that the higher mindfulness 

corresponded to lower catastrophizing (r=-.26, 95% CI [-.58, .13], p=.19). Few meaningful 

conclusions regarding effect size estimates seem possible in relation to parent traits and verbal 

behaviours. This may be a function of the complex interplay of parent intrapersonal factors. 

Specifically, parent mindfulness demonstrated a positive, moderate association with parent self-

reported fear. Potentially, being mindful related to an increased focus on the pain task (i.e., talk 

involving the child’s experience, akin to reassurance). In turn, the association between 
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mindfulness and increased parent self-report of fear may indicate that mindfulness translated to 

more talk regarding the procedure, causing the parent to become increasingly distressed. This 

conceptualization is consistent with Manimala et al.’s (2000) study, whereby parents trained to 

provide reassurance during their child’s pain reported feeling confident that they were helpful to 

their child, but also reported more distress post-procedure when compared to parents trained to 

distract. Taken together, parent mindful attention to the pain task may have associated with 

increased parent distress and fear (as indicated by parent self-report), but ultimately did not 

associate with verbal behaviours.   

Parent Traits and Child Outcomes 

Relations between parent trait mindfulness and catastrophizing and child pain and fear 

outcomes were investigated. There were no robust relations between parent mindfulness and 

child fear, or between parent catastrophizing and child pain and fear. A negative correlation 

emerged between parent mindfulness and child pain, indicating that in our sample, as parents 

tended to be higher in trait mindfulness, their children tended to experience lower levels of pain. 

The confidence interval is consistent with a moderate, negative relation. Though the literature 

currently supports the relevance of mindfulness in an individual’s pain experience (Morone et 

al., 2008; Petter et al., 2013), parent mindfulness has not been studied in the context parent-child 

interactions during children’s pain. Potentially, parent trait mindfulness (e.g., accepting 

experiences non-judgmentally), and the inverse relation between parent trait mindfulness and 

catastrophizing, may have associated with their child’s conceptualization of pain (e.g., social 

learning, leading to more pain acceptance, less catastrophic thinking). This social learning 

hypothesis draws from the current research demonstrating that mindfulness is associated with 

less pain in the chronic pain literature (e.g., Day, Jensen, Ehde, & Thorn, 2014), and Petter et 

al.’s (2013) research demonstrating how children’s mindful attention during an acutely painful 
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procedure facilitated children’s focused attention on pain without resulting in increased pain. 

This novel investigation into parent mindfulness and child pain and fear outcomes offers 

preliminary evidence for the relevance of parent mindfulness to the context of child pain.  

The lack clear of association of catastrophizing with child pain and fear outcomes may 

speak to the importance of including state measures in addition to trait measures, as the 

emotional response to the pain task may have interacted with (e.g., overrode) their dispositional 

tendencies. Though parent catastrophizing is a robust predictor of child pain outcomes, a recent 

investigation comparing the validity of the state and trait versions of the PCS-P indicated that the 

state version demonstrated stronger associations with child pain outcomes when compared to the 

trait version (Durand et al., 2017).  

Strengths and Limitations 

The complex methodology and environmental control allowed for by this laboratory-

based study contribute to its strengths. The use of the CPT enabled control and standardization of 

a painful stimulus. The laboratory setting allowed a consistent and rigorously controlled 

environment (e.g., without distractions, disruptions) that would not be as feasible in a clinical 

setting. By employing a multi-method procedure, various indices of parent fear were used 

including parent self-report, child report, as well as observer coding that assessed for parent 

posture, voice, and facial expressions. The inclusion of these reports engendered a rich 

understanding beyond what is typically considered in the literature of parent-child interaction in 

pain. Furthermore, this study provided an investigation into the novel variable of parent 

mindfulness. The current study also included the development of a new observational coding 

scheme which demonstrated strong inter-rater reliability. The results pertaining to these findings 

thus contribute to the literature on parent-child interactions during acute pain tasks. Additionally, 

as a function of the data collection software (Noldus Observer) it is very much possible to 
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investigate the data for other sources of information in future studies, such as child facial 

expression.  

Limitations of the current study included the sample size and the study demographics. 

Given the a priori power analysis, many of the intended analyses were underpowered, in turn, 

the validity of the results is questionable. Further, the study sample was fairly homogenous given 

the predominance of White participants, and the inclusion of only one male caregiver. However, 

much of the research pertaining to parent-child interactions in the pain context include only 

mothers, or collapse across “parents” without distinguishing between mothers and fathers 

(Phares, Lopez, Fields, Kamboukos, & Duhig, 2005).  

Future Directions 

Firstly, the replication of the current study with a larger sample would enable for the 

intended analyses and increase confidence in the interpretation of the results. The extension of 

this research to clinical procedures such as venipunctures, needles, or lumbar punctures would 

aid in our understanding of parent behaviours and traits, and the interplay of these with child 

pain outcomes. As the study was voluntary and many of the dyads reported enjoying the cold 

pressor, replicating this methodology in a clinical setting may remove the floor effects of child 

and parent self-reported fear. Additionally, obtaining a less homogeneous sample (e.g., inclusion 

of a more ethnically diverse sample, having more fathers), would improve the generalizability of 

the findings. Also, investigating the study variables using sequential analysis (e.g., Blount et al., 

1989) would help to clarify the temporal order of parent and child behaviours and allow for rich 

analyses (e.g., child distress in response to reassurance coded as fearful, versus reassurance not 

coded as fearful using the SUPR-CP). Examining any trends in the data in relation to gender (of 

parents and children) may also yield interesting findings.   
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 The validation of the SUPR-CP, CAPE, and PAE is also a logical next step. To 

accomplish this, the coding scheme and other tools should be further assessed in relation to their 

reliability and validity. Strong inter-rater reliability was observed for the SUPR-CP, and 

preliminary evidence for validity was also established. Specifically, support for the SUPR-CP’s 

validity include that observer fear ratings corresponded to parent self-report of fear, and related 

to reassurance and distraction behaviours as hypothesized. Additionally, convergent, and 

discriminant validity should be investigated for the SUPR-CP, CAPE, and PAE. This can be 

accomplished by examining if the constructs assessed by these tools correspond with other 

established tools that assess theoretically related constructs. Further, the tools should not 

correspond with tools assessing for theoretically unrelated constructs. For example, by 

comparing parent reported fear (PAE), child perceptions of parent fear (CAPE), and observer 

ratings of parent fear (SUPR-CP) to physiological data of arousal (e.g., heart rate and heart-rate 

variability), one could assess for convergent validity. Analyzing the facial expressions of parents 

in a more rigorous way using Noldus facial action coding could also speak to the validity of the 

SUPR-CP in terms of the facial cues assessed by the coders. Furthermore, investigating aspects 

of child fear in a multi-method way (e.g., physiological data) would also illuminate aspects of the 

child’s experience as related to their pain and fear outcomes. Additionally, parent mindfulness 

and child mindfulness should be investigated to better understand the complexity of the current 

results. In future, the acoustic description (e.g., pitch, speech rate) of reassurance and distraction 

should be provided. Continuing this work in different populations (e.g., those with needle fear, 

children with medical conditions that require frequent needle pokes) would allow for an 

investigation into the intrapersonal factors of the child within the broader social context of the 

parent-child interaction. Lastly, the conceptualization of interventions that could work to reduce 
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parent fear could be an important future step given the relation to poor child outcomes. 

Moreover, finding ways to capitalize on the protective factors (e.g., less parent fear, parent 

mindfulness) will also be an interesting avenue to explore to further develop pain reducing 

strategies.  

Conclusions 

Parent-child communication can influence a child’s pain experience. The literature on 

parent-child interactions during painful procedures has predominately focused on the verbal 

content of interactions, largely to the exclusion of other modes of communication, such as vocal 

characteristics, facial expressions, and body language (McMurtry et al., in preparation). The 

current study investigated parent reassurance and distraction behaviours holistically, by 

implementing a new behavioural coding scheme and by directly assessing parent emotion 

through both self and child report. It also examined parent traits in relation to child pain and fear 

outcomes. Preliminary conclusions regarding the role of parent fear in our sample indicate that 

observer ratings of parent fear corresponded to a higher frequency of reassurance behaviours, 

and that parent self-reported fear and observer ratings of fear on the SUPR-CP predicted child 

fear. Regarding optimal parent profiles, fearful and reassuring parents had children who had a 

moderate increase in pain and fear relative to children with parents not fitting this optimal 

profile. Lastly, parents’ high trait mindfulness associated with reduced child pain, with the 

confidence interval suggesting a meaningful effect size, worth investigating in future studies. 

Importantly, this study contributed to the growing body of literature evidencing the importance 

of the social context of pain, by demonstrating how parent intra- and interpersonal factors may 

relate to their child’s pain during an acutely painful procedure. Findings also offer preliminary 

evidence for a mechanism behind the counterintuitive relation between reassurance and poor 

child outcomes, namely, the communication of fear. The long-term goal of this line of research is 
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to augment the understanding of the social correlates of child pain and inform subsequent 

development of efficacious pain and pain-related fear management strategies.  
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Table 1 
 
Demographic characteristics of study sample (N = 27) 
Variable n (Fq/%)  Mean (SD) 
Parent Age (years)                       42.81 (3.61) 

Parent Sex (female)  26 (96%)  
Parent Ethnicity  
           White 
           South Asian 
           Black/African/Caribbean 
           Aboriginal/First Nations/Metis 

 
26 (96%) 
1   (4%) 
1a   (4%) 
1a   (4%) 

 

Marital Status  
Married  
Divorced/Separated 
Never Married  

 
20 (74%) 
1   (4%) 
1   (4%) 

 

Highest Level of Education   
Complete high school 
Some college/university 
                
Completed college/university 
Completed graduate education 

 
3   (11%) 
3   (11%) 
10 (37%) 
5   (19%) 

 

Child Age (years)  9.74 (1.58) 
Child Sex (female) 15 (56%)  
           White 
           South Asian 
           Black/African/Caribbean 
           Aboriginal/First Nations/Metis 

26 (96%) 
1   (4%) 
3a  (11%) 
1a  (4%) 

 

Note. a indicates that the parents and children identified as White in addition to the other 
ethnicities (Black/African/Caribbean, and/or Aboriginal/First Nations/Metis).  
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Table 2 
 
Descriptive statistics and reliability estimates of the measures of parent trait pain 
catastrophizing, children’s fear, children’s pain, parent trait mindfulness, child awareness of 
parent emotion, and parent awareness of emotion (N = 27) 
 Mean SD Potential 

Range 
Actual 
Range 

Coefficient 
Alpha 

PCS-P-Trait Catastrophizing 17.98 6.08 0-52 8-30 0.82 
CFS Child Fear  0.52 0.58 0-4 0-2 -- 
FPS-R Child Pain 2.96 1.95 0-10 0-8 -- 
CAMS-R Trait Mindfulness   28.85 4.90 10-40     19-38 0.80 
CAPE Child Awareness of Parent 
Emotion (1=very scared; 5=very happy)  

3.42 1.17 1-5 1-5 -- 

PAE Parent Awareness of Emotion 
(1=very scared; 5=very happy) 

3.64 0.97 1-5 2-5 -- 
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Table 3 
 
Correlations with confidence intervals  

Variable   1 2 3 4 5 6 7 8 
           
1. Child Awareness of Parent Emotion (CAPE)  

(0=very scared; 5=very happy) 
 

                

2. Child Fear 
(0=not fearful; 4=the most scared possible)  

 

-.03 
[-.41, .36]               

3. Child Pain 
(0=no pain; 10=very much pain) 

-.14 
[-.50, .26] 

.49** 
[.14, .74]             

                      
4. Frequency of Reassurance .24 .20 -.31           
      [-.20, .60] [-.23, .57] [-.64, .12]           
                      
5. Frequency of Distraction -.04 -.15 -.39 .01         
      [-.46, .38] [-.53, .28] [-.69, .02] [-.40, .42]         
                      
6. Parent Report of Emotion (PAE) 

(0=very scared; 5=very happy) 
 
.30 

 
-.37 

 
-.08 

 
-.22 

 
.25       

     [-.10, .62] [-.66, .01] [-.45, .31] [-.58, .21] [-.18, .60]       
                      
7. Global Parent Fear (SUPR-CP) 

(0=no fear; 3=very fearful) .23 .33 -.01 .49* -.18 -.27     

      [-.22, .59] [-.09, .66] [-.42, .40] [.10, .75] [-.55, .25] [-.61, .16]     
                      
8. Parent Mindfulness  
(10=not mindful; 40 very mindful) 

 
.07 .06 -.34 .18 -.08 -.36 .17   

      [-.33, .44] [-.33, .43] [-.64, .05] [-.25, .55] [-.48, .34] [-.65, .02] [-.26, .54]   
                      
9. Parent Catastrophizing  
   (0=not catastrophizing; 52 very catastrophizing) 

  
 

-.21 
[-.55, .19] 

-.11 
[-.47, .29] 

.08 
[-.31, .45] 

.01 
[-.41, .42] 

.03 
[-.39, .43] 

.04 
[-.35, .41] 

-.16 
[-.54, .27] 

-.26 
[-.58, .13] 

                      
Note. * indicates p < .05; ** indicates p < .01. M and SD are used to represent mean and standard deviation. Values in square brackets indicate the 95% confidence interval. 
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Figure 1. Cold Pressor Task 
 
Instructions: “(Child’s name), this is where you are going to put your arm in the water. To get 
ready, could you wash your hands with soap right up to here (point to mid-forearm)? Now, 
which hand do you write with? OK, could you put your other hand in this warm water and leave 
it there for a couple of minutes. This is so everybody’s hand will be the same temperature. We’ll 
tell you when it’s time to put your arm in the cold water. You’ll put it in all at once, right up to 
here (show point above wrist to indicate depth of immersion). Lay your hand face up on this 
armrest. Once you’ve put your hand in, we’d like you to leave it in for as long as you can, even if 
it is uncomfortable. But you can take your arm out if it gets too uncomfortable or hurts too much 
to leave it in. I’m going to leave the room. When the cold water part is done, I will knock. You 
can call me any time. Remember to leave your hand in the water as long as you can, and then 
take it out when it hurts too much. Do you have any questions about what you’ll be doing?” 
(adapted from von Baeyer et al., 2005). 



 

 

61 

 
Appendix A 

Outline of Research Procedure  
 

* Grey boxes indicate post-hoc coding 
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Appendix B 
 

The Child-Adult Medical Procedure Interaction Scale-Revised (CAMPIS-R) (Blount et al., 1990) 

Reassuring Comment (REASU). Procedures related comments that are directed toward the child 
with the intent of reassuring the child about his/her condition, or the course of the procedure. 
These may be volunteered by staff and/or parents and may be in response to questions by the 
child or may reflect the child’s comments. If procedure related information is repeated in 
response to the child’s request for reassurance or emotional support, code these procedural 
notifications as RC.  

1.! “A little bit of exercise will take care of that.” (In response to the child’s comment re. 
some soreness) � 

2.! "You’re O.K.”  
3.! "It’s almost over.” � 
4.! "We’re hurrying.” 
5.! "Honey, it’s just soap. O.K.” � 
6.! "I’m not doing anything.” � 
7.! "Just touching honey 

  
Nonprocedure-related talk directed toward child (NPTC). Talk that does not pertain to the 
treatment procedure or about the child’s illness.  

1.! Conversations about the child’s pet, siblings, parents, school, motorcycles, toys, etc. � 
2.! Questions, unrelated to the child’s illness or treatment, about the child’s plans, wants, 

desires, etc. � 
3.! Conversations about activities on the ward or about other children or staff members on 

the ward. � 



 

 

63 

 
Appendix C 

 
Pain Catastrophizing Scale for Parents (PCS-P) 

 

 Update 2_03 

PCS-P 
 

Thoughts and feelings when you child is in pain 
 
We are interested in the thoughts and feelings you have when your child is in pain. Below are 
13 sentences of different thoughts and feelings.  Please put a circle around the word or phrase 
under each sentence that best reflects how strongly you have each thought when your child is 
in pain. 
 
 
  
1.  When  my child is in pain, I worry all the time about whether the pain will end. 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
2. When  my child is in pain, I feel I can’t go on like this much longer. 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
3. When  my child is in pain, it’s terrible and I think it’s never going to get better. 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
4. When  my child is in pain, it’s awful and I feel that it overwhelms me 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
5. When  my child is in pain, I can’t stand it anymore 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
6. When  my child is in pain, I become afraid  that the pain will get worse 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
7. When  my child is in pain, I keep thinking of other painful events 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
8. When  my child is in pain, I want the pain to go away 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
9. When  my child is in pain, I can’t keep it out of my mind 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
10. When  my child is in pain, I keep thinking about how much he/she is suffering 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
11. When  my child is in pain, I keep thinking about how much I want the pain to stop 
. NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
12. When  my child is in pain, there is nothing I can do to stop the pain. 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
 
13. When  my child is in pain, I wonder whether something serious may happen 
NOT AT ALL    MILDLY   MODERATELY  SEVERELY   EXTREMELY 
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Appendix D 

 
Cognitive and Affective Mindfulness Scale-Revised (CAMS-R) 

 
Please respond to each item by marking one box per row. Rarely/ Not 

at All Sometimes Often Almost 
Always 
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Appendix E 

 
Parent Awareness of Emotion (PAE) 

 

 
 

 

    Very scared       A little scared        Neutral               A little happy      Very happy  

    Very scared       A little scared        Neutral             A little happy       Very happy  

PAE 
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Appendix F 
 

Scheme for Understanding Parent Responses During Children’s Pain (SUPR-CP) 
 

Fear: The parent is experiencing unpleasant and distressing feelings caused by the anticipation or awareness of their child’s 
experience, and holistically includes fear, distress, and anxiety experienced (e.g. having concern for their child’s well-being and 
physical state).  
 
 Of the behaviours listed below, how many were exhibited by the parent during each instance of reassurance and distraction? 

 

Facial Cues Vocal/Verbal Cues Body/Posture Cues 
Brow lower Breathy or Breathlessness Avoiding eye contact 
Cheek biting Gasps Fidgeting 
Eyes wide open Nervous laugh Hand clenching 
Forced and uncomfortable smile Rising tone Jumpiness 
Inner eyebrow raise Stuttering Restlessness 
Jaw drop Trembling or high-pitched voice Tense posture 
Lip stretcher  Trembling 
Marked change in skin coloration (more 
pale, or flushed)   

  

Nostril dilation   
Upper lid raise   
   

0 
No evidence of fear 
Zero  
behaviours exhibited  

1 
Slightly fearful 

One to two 
behaviours exhibited  

2 
Moderately fearful 

Three to four 
behaviours exhibited  

3 
Very fearful 
Five or more 

behaviours exhibited  
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Appendix F Contd
 

Humour: The parent is engaging in behaviours aimed to be funny or silly, and to good-naturedly amuse others in their presence, (e.g. 
making jokes). 
 
Of the behaviours listed below, how many were exhibited by the parent during each instance of reassurance and distraction? 
 
Facial Cues Vocal/Verbal Cues Body/Posture Cues 
Grinning Giggling Silly gestures 
Silly faces Making jokes  
 Performing impressions  
 Sarcasm  
 

 

0 
No evidence of humour 
Zero  
behaviours exhibited  

1 
Slightly humorous 

One to two 
behaviours exhibited  

2 
Moderately humorous 

Three to four 
behaviours exhibited  

3 
Very humorous 

Five or more 
behaviours exhibited  
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Appendix F Contd

 
Disengagement: The parent is not actively attending to their child, and does not focus on the present experience. The parent appears 
distracted, or engaged elsewhere (e.g. on their phone). 
 
Of the behaviours listed below, how many were exhibited by the parent during each instance of reassurance and distraction? 
 
Facial Cues Vocal/Verbal Cues Body/Posture Cues 
Flat affect 
Looking away from child 
Non-responsive expression 

Monotone voice 
Sighs  

Drumming fingers 
Leaning away from child 
Not attending to shared stimuli  

   Not paying attention/looking distracted 
  Not responding to or initiating 

conversation 
Slouching 

 

 

0 
Completely engaged 
Zero  
behaviours exhibited  

1 
Slightly disengaged 

One to two 
behaviours exhibited  

2 
Moderately disengaged 

Three to four 
behaviours exhibited  

3 
Very disengaged 

Five or more 
behaviours exhibited  
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Appendix F Contd

 
Warmth: The parent acts kind, affectionate, and sensitive towards their child, and is closely engaged during the procedure. The parent 
aims to be responsive to their child (e.g. makes eye-contact, smiles). 
 
Of the behaviours listed below, how many were exhibited by the parent during each instance of reassurance and distraction? 
 
Facial Cues Vocal/Verbal Cues Body/Posture Cues 
Eye contact Drawn-out vowels Head tilt 
Matching facial expressions Moderate to high-pitched voice  Leaning toward the child 
Relaxed face Soft cooing Nodding 
Smiling Steady and calm voice Open body posture 
 Variability in pitch Touching the child 
   
 

 
 

0 
No warmth 
Zero  
behaviours exhibited  

1 
Slightly warm 

One to two 
behaviours exhibited  

2 
Moderately warm 

Three to four 
behaviours exhibited  

3 
Very warm 

Five or more 
behaviours exhibited  
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Appendix F Contd 
 

Operational Definitions for the SURP-CP 
 
Fear 
Facial Cues  Brow lower Brow if furrowed, creasing the skin above 

the nose 

 
Cheek biting Clinching of the inner cheek skin between 

the teeth 
Eyes wide open Raising of the eyelids exposing more of the 

eyeball than normal 
Forced and 
uncomfortable smile  

Raising of the corners of the mouth but not 
the cheeks  

Inner eyebrow raise  Inner eye brow is lifted 

 
Jaw drop Mouth is open, and jaw is lowered 

Lip stretcher  Lips are close together and extend linearly  

 
Marked change in 
skin coloration (more 
pale, or flushed) 

Skin becomes increasingly flush or pale 

Nostril Dilation  Expansion of the nostrils 
Upper lid raise   

 
Vocal/Verbal 
Cues 

Breathy or breathless  Voice sounds quiet, and interrupted by 
breathing, is barely audible   

Gasps  A sudden inhale that is louder and deeper 
than usual 

Nervous laugh  Less robust or deep as compared to amused 
laughter 

Rising tone  Heightening and rising tone at the end of a 
sentence 

Stuttering  Constant repetition of sounds interrupting the 
flow of a sentence 

Trembling or high-
pitched voice  

Unsteady and hesitant voice, or sounding 
sharp and shrill 

Body/Posture 
Cues 

Avoiding eye contact Deliberately averting gaze from their child, 
not looking their child in the eyes 
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Fidgeting  Small repetitive movements, usually in the 
hands or feet 

Hand clenching Contraction of the hand into a fist 
Jumpiness  Sudden movements, startled responses, or 

jolts to in response to external stimuli 
Restlessness  Inability to remain typically still, looking 

uncomfortable 
Tense posture Contraction of various muscles throughout 

the body, most commonly in the neck, 
shoulders, chest, arms and back 

Trembling  Physical involuntary vibrations, or shaking 
visible in the body (e.g. hands)  

Photos from (Ekman & Friesen, 1978; Tian et al., 2001) 
 
Humour 
Facial Cues  Grinning A broad open mouthed smile, with cheeks 

raised 
Silly faces Jesting through the use of facial expressions 

(e.g. sticking tongue out)  
Vocal/Verbal 
Cues 

Giggling A light and/or silly laugh   
Making jokes Saying something witty or comical to invoke 

amusement and laughter in others 
Performing 
impressions  

Mimicking the voice and or mannerisms of 
someone else (e.g. popular culture figures) in 
a humorous manner 

Sarcasm Using irony to convey a point, often eliciting 
a humour response 

Body/Posture 
Cues 

Silly gestures  Jesting, or moving in a funny way through 
the use of body expressions (e.g. jazz hands, 
tickling) 

 
Disengagement 
Facial Cues  Flat affect  Maintenance of general lack of emotional 

expressiveness, relaxed lips, relaxed cheeks, 
and eyes 

Looking away from 
child 

Deliberately gazing in directions other than 
child  

Non-responsive 
expression 

Lack of emotional expression resulting from 
stimuli experienced by child, or in response to 
the child’s behaviour  

Vocal/Verbal 
Cues 

Monotone voice Single tone of speech, lacking variation 
Sighs A drawn out and audible exhale 

Body/Posture 
Cues 

Drumming fingers Tapping fingers on surface casually 
Leaning away from 
child 

Noticeable positioning by parent to be 
physically separated from child 
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Not attending to 
shared stimuli 

Providing no response to stimuli experienced 
by child 

Not paying 
attention/looking 
distracted 

Focusing on something other than the child 
such as a cellphone or magazine 

Not responding to or 
initiating 
conversation 

Ignoring the child’s words or not attempting to 
talk to them 

Slouching Curving of the spine resulting in a smaller 
appearance 

 
Warmth 
Facial Cues  Eye contact Gentle eye contact between parent and child  

Matching facial 
expressions 

Mimicking the expression of the child 

Relaxed face Lack of contraction in the muscles of the 
cheeks and eyes 
 

Smiling Raising of the corners of the mouth and 
cheeks 

Vocal Cues Drawn-out vowels Extending the pronunciation of vowels 
Moderate to high-
pitched voice 

Voice sounds pleasant, and is raised in octave  

Soft cooing Quiet and gentle murmuring in an attempt to 
soothe 

Steady and calm 
voice 

Little to no rise or fall in pitch and gentle in 
tone 

Variability in pitch Voice appears to go from high to low, or low 
to high pitch, frequently 

Head tilt Movement of the head from vertical to about 
45 degrees with respect to ground 

Body/Posture 
Cues 

Leaning toward the 
child 

Noticeable positioning by parent to be 
physically closer to child 

Nodding Up and down movement of the head 
Open body posture Body is relaxed, with shoulders down, chest 

broad, and arms relaxed (i.e., not crossed 
over chest) 

Touching the child Making physical contact, (e.g. placing hand 
on the child)  
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Appendix G 
  

The Faces Pain Scale-Revised  

 
Instructions for children: “These faces show how much something can hurt. This face [point to 
left-most face] shows no pain. The faces show more and more pain [point to each from left to 
right] up to this one [point to right-most face] - it shows very much pain. Point to the face that 
shows how much you hurt during the cold pressor.” (Hicks et al., 2001).  

Instructions for parents: “These faces show how much something can hurt. This face [point to 
left-most face] shows no pain. The faces show more and more pain [point to each from left to 
right] up to this one [point to right-most face] - it shows very much pain. Point to the face that 
shows how much pain you think your child experienced during the cold pressor.” 
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Appendix H 

 
Children’s Fear Scale (CFS) 

08-04-2011 
Children’s Fear Scale (CFS; McMurtry et al., 2011)  

Instructions for Children: “These faces are showing different amounts of being scared. This face [point to the left-most face] is not scared at all, 
this face is a little bit more scared [point to second face from left], a bit more scared [sweep finger along scale], right up to the most scared possible 
[point to the last face on the right]. Have a look at these faces and choose the one that shows how scared you were during [the needle].” 
 
Instructions for Parents: “These faces are showing different levels of anxiety. This face [point to the left-most face] shows no anxiety at all, this 
faces shows a little bit more [point to second face from left], a bit more [sweep finger along scale], right up to extreme anxiety [point to the last face 
on the right]. Have a look at these faces and choose the one that shows how much anxiety you felt during [the needle].”  

 
Score the chosen face from 0 to 4. 

 
Sources: Please cite the CFS Initial Validation Study: McMurtry, C.M., Noel, M., Chambers, C.T., McGrath, P.J. (2011). Children’s fear during procedural 
pain: Preliminary investigation of the Children’s Fear Scale. Health Psychology, Advanced Access Online.  Adapted from the (adult) Faces Anxiety Scale: 
McKinley, S., Coote, K., & Stein-Parbury, J. S. (2003). Development and testing of a faces scale for the assessment of anxiety in critically ill patients. Journal of 
Advanced Nursing, 41, 73-79. For more information: contact C. Meghan McMurtry at cmcmurtr@uoguelph.ca  
 
                    0          1                      2             3                     4 

Cut/fold on Dotted Line 
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Appendix I 

  
Child Attribution of Parent Emotion (CAPE) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How do you think your parent felt during your procedure today? 

    Very scared         A little scared          Neutral               A little happy        Very happy  
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Appendix J  

Speech and Linguistic Analysis Section (removed from main thesis) 

Overview  

The aim was to provide a linguistic description of parent reassurance and distraction by 

investigating vocal cues (e.g., aspects of pitch) to assess for differences in voice during 

reassurance and distraction. Linguistic analysis (the coding of vocal content) has the potential to 

offer new insight regarding the role of parent factors and behaviours that correlate with and 

potentially influence child pain outcomes. Primarily, the objective was to provide a linguistic 

description of the vocal characteristics of parent reassurance and distraction during child pain. 

Further, the relations between the vocal characteristics of parent reassurance and distraction, and 

parent traits were to be explored in the context of child pain outcomes. 

It was hypothesized that vocal cues would indicate parent emotion in order to clarify the 

connections between both reassurance and distraction, and child pain and fear outcomes. 

Specifically, vocal cues present in both reassurance and distraction were to be compared, and 

used as an index of parent emotional state. In combination with other naturally occurring parent 

cues of emotion such as facial expression, gestures, and body language, acoustic cues may be a 

channel for communicating parent emotion during acutely painful procedures. 

Brunswikian Lens Model: How Emotion is Communicated Through Vocal Cues 

Vocal communication of emotion has been conceptualized in the context of the 

Brunswikian Lens Model (for a graphic depiction, see Figure J1); one application of this model 

involves encoding the speaker’s emotional state by voice and speech characteristics (Scherer, 

2003). This is based on the assumption that the speaker’s emotion, paired with physiological 

states, gives rise to the production of acoustic parameters that are emotion specific. 
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Subsequently, acoustic features that are impacted by the speaker’s emotion serve as cues to the 

listener. In this model, distal cues refer to the acoustic changes on account of speaker affect, 

whereas proximal cues refer to what is perceived by the listener. Indeed, this model provides an 

explanation of how speaker emotional states can be interpreted by listeners on the basis of 

acoustic features. For example, if the statement “I’m so proud of you!” is made by a mother 

congratulating her child after scoring at a soccer game, her voice will reflect a state of joy and 

happiness and exhibit distinctive vocal cues (e.g., high pitch, as indicated by distal cues), which 

in turn, will precipitate the listener’s attribution of a happy emotional state to the mother 

(proximal cues).   

Emotion Coding with Acoustic Analysis 

There are diverse methods to identify emotion in speech, including audio and visual 

recordings interpreted by computer software (Bänziger, Patel, & Scherer, 2013; Fujiwara & 

Daibo, 2014; Nwe et al., 2003; Scherer, 2003). The palette theory of emotion posits that any 

feeling can be broken down into six primary emotions of anger, disgust, fear, joy, sadness, and 

surprise (El Ayadi, Kamel, & Karray, 2011); thus, research aiming to identify patterns of 

acoustic cues that characterize specific emotions focuses on these six primary emotions. Speech 

features can be extracted to aid in the identification of speaker emotion. These speech features 

include temporal (i.e., timing) aspects, intensity (i.e., volume), fundamental frequency (i.e., 

pitch), and voice quality (i.e., impressionistic labels of voice, such as being harsh, breathy, 

whispery). For an overview of the definitions for vocal cues, see Table J1 (Bänziger et al., 2013; 

Gobl & Ni Chasaide, 2003). For the purpose of the current study the emotion of fear was to be 

the primary focus. By using the description of acoustic cues consistent with fear (as identified 

through computer analysis), the current study aimed to compare voice cues present during 
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instances of parent reassurance and distraction to look for the presence of parent fear (see Table 

J2). Specifically, the acoustic features associated with fear were to be compared to the acoustic 

features present in parent reassurance and distraction, as it was hypothesized that parent 

reassurance would be associated with more acoustic cues consistent with fear when compared to 

distraction. 

Acoustic Cues in the Context of Pain 

Most relevant to the proposed work, a study by McMurtry et al. (2007) has investigated 

the role of speech function and tone during the provision of parent reassurance. During pediatric 

immunizations, instances of parent reassurance were recorded and described using linguistic 

analysis. This novel methodology provided a basic acoustic description of reassurance, and 

identified that half of the instances of reassurance were said with a falling tone, which 

corresponds with speaker protectiveness and certainty (McMurtry et al., 2007). Importantly, this 

linguistic description is the only attempt to define a “reassuring” tone which is often cited in the 

literature. The emotional content of acoustic cues (i.e., temporal aspects, intensity, fundamental 

frequency aspects, and voice quality) and verbal content (i.e., words) of adult speech are factors 

that are relevant to child outcomes during painful procedures. In the current study, acoustic cues 

were to be used to look for the presence of parent fear, and related to specific verbal content of 

parent verbalizations, namely reassurance and distraction. 

Objective and hypothesis  

1.! To provide an acoustic description of reassurance and distraction (i.e., fundamental 

frequency, intensity, temporal aspects, and voice quality).  

a.! How do the acoustic cues present in instances of reassurance and distraction 

compare to the acoustic cues known to be associated with fear? It was 
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hypothesized that more fear would be present in reassurance than in distraction 

(see appendix JA for an overview of fear cues in the voice).  

Methods 

Selection and extraction of acoustic cues (post-hoc). Praat is a computer phonetics 

program that provides output and analysis of speech data imported from digital audio recordings 

(Boersman & Weenink, 2001). Praat was used to examine acoustic cues from the instances of 

parent reassurance and distraction. Specifically, aspects of fundamental frequency (i.e., pitch, 

pitch variability, pitch range), were extracted from the speech sample. However, there was 

significant distortion in the speech samples as a function of the noise of the cold pressor. This 

constant and consistent background noise (i.e., humming of the machine) created numerous 

artifacts which were unable to be removed through filtering. Attempts to filter out the noise of 

the cold pressor by using scripting in Praat resulted in more distortion of the speech samples. 

 Therefore, most vocal cues could not be extracted from the parent verbalizations. Even though 

aspects related to pitch could be extracted, the distortion of the samples made this interpretation 

of the pitch parameters not generalizable. Specifically, the ranges in pitch (i.e., Hz) as observed 

in the speech spectrograms was atypical, as the pitch averages were lower than would be 

expected in naturalistic speech (Vogel, Maruff, Snyder, & Mundt, 2009). In turn, the results 

regarding fundamental frequency, and the similarity between the average pitch, and pitch 

standard deviations in reassurance when compared to distraction, was likely a function of the 

artifacts and distortion of the speech samples.  

Acoustic Analysis 

 Praat was used to extract the instances of reassurance and distraction from the long 

speech files of the entire interaction. Every instance of reassurance and distraction was extracted 
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and saved as a “.wav” file for analysis. A visual examination of the speech spectrograms 

indicated the presence of many artifacts and distortion of speech samples. Two academics 

familiar with Praat and experienced with acoustic research were consulted regarding the speech 

samples. A filter was created using a speech sample identifying the noise of the cold pressor, and 

then added to the speech samples to assess if this would improve the quality. After consulting 

with the acoustic researchers, it was determined that the filter resulted in more artifacts of the 

speech data.  

Future Directions  

In future, the acoustic description of reassurance and distraction should be provided after 

the collection of “clean” speech samples that are not distorted. Potential options for improving 

the likelihood of obtaining good speech samples could involve using individual microphones on 

the participants, and/or recording speech during a venipuncture or other acute pain task that does 

not involve the same level of noise as the cold pressor. 
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Table J1 

Description of Sound Properties 

Property Technical Definition Perceptual Qualities  
Temporal Aspects 
Speech Rate  
 
Segmental Reduction 
 
 
 
 
Intensity (Loudness) 

 
Words per minute 
 
Reduction of utterance length, measured 
in terms of number of phonetic syllables 
per utterance ((Engstrand & Krull, 
2001) 
 
Totalled number of auditory nerve 
stimulations over short cyclic time 
periods, most likely over the duration of 
theta wave cycles 
 

 
Speed of speech 
 
Articulatory short-cuts, 
typically in fast-speech to 
keep a constant speech 
rate 
 
How "loud" or "soft" the 
sound is  

Fundamental 
Frequency (F0) 
(Pitch) 
 
 
 
 
 
 
 
F0 Contour  

 
Jitter  
 
 
 
 
Voice Quality  
High-frequency energy  
 
 
 

The cyclic, repetitive nature of the 
vibrations that comprise sound. 
Fundamental frequency F0 refers to the 
rate at which the vocal folds open and 
close around the glottis. High frequency 
energy refers to the relative proportion 
of total acoustic energy above versus 
below a certain cut-off frequency (Von 
Bismarck, 1974) 
 
Sequence of F0 values across utterance 
 
Small scale perturbations in F0 related to 
fluctuations of the opening and closing 
of the vocal folds between vocal cycles. 
 
 
 
Relative proportion of total acoustic 
energy above, versus below, a cut-off 
frequency.    
 

How "low" or "high" the 
sound is 
 
 
 
 
 
 
 
 
Changes in pitch   
 
Frequency of a voice to 
vary in pitch  
 
 
 
 
How “sharp” and “soft” a 
voice is 
 

*adapted from (Bänziger, Mortillaro, & Scherer, 2011; Harrigan & Rosenthal, 2008) 
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Table J2 
 
Description of Sound Properties Consistent with Fear 
 
Property Technical Definition 
Temporal Aspects 
Fast Speech Rate  
 
Segmental Reduction 
 
 
 
 
Intensity  

 
160 or more words per minute 
 
Increased reduction of utterance length, 
measured in terms of number of 
phonetic syllables per utterance 
(Engstrand & Krull, 2001) 
 
Normal range  

 
Fundamental 
Frequency (F0) 
High Pitch 
 
 
 
 
Variable Pitch / Broad 
Range 
 
 
Voice Quality  
Spectral Balance  
 
 
 
 

 
 
 
High frequency energy refers to the 
relative proportion of total acoustic 
energy above versus below a certain 
cut-off frequency (Von Bismarck, 1974) 
 
Increase in range F0 (Williams and 
Stevens, 1969; Utsuki and Okamura, 
1976)  

 

Increase in high-frequency energy, 
constriction area is smaller (i.e., 
consonants are less shortened compared 
to vowels) 

Tense (Scherer, 1986b), irregular 
voicing (Murray and Arnott, 1993) 

Note. (Kalinowski, Armson, Stuart, & Gracco, 1993; Kienast & Sendlmeier, 2001; Nwe et al., 

2003; Scherer, 2003) 
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Figure J1. Note. The Brunswikian Lens Model is outlined for the purpose of overviewing how 
emotion is communicated and perceived in speech. The model details the complex nature of how 
different factors impact the communication of emotion. Initially, encoding, or expression, of 
emotional speaker states occur through certain voice and speech characteristics. It is assumed 
that the emotional arousal of the speaker co-occurs with physiological changes that will affect 
the voice via changes in respiration, phonation, and articulation. This will then produce emotion-
specific patterns of acoustic parameters. The acoustic changes comprise the distal cues that 
indicate speaker affect to the listener, where the speech signal is then perceived by the auditory 
perceptual system; the cues perceived by the listener are referred to as proximal cues. This 
process concludes in the listener’s attribution of the speaker’s emotion (Scherer, 2003).  
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Appendix JA  

 
Characteristics of Specific Emotions (Nwe et al., 2003) 

 
 

 
 
 


