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ABSTRACT 

Limited research has addressed processes underlying parents’ empathic responses to 

their child’s pain. The present study investigated the effects of parental catastrophizing, 

threatening information about the child’s pain, and child pain expression upon parental 

emotional and behavioral responses to their child’s pain. Fifty-six schoolchildren participated 

in a heat pain task consisting of 48 trials while being observed by one of their parents. Trials 

were preceded by a blue or yellow circle, signaling possible pain stimulation (i.e., pain signal) 

or no pain stimulation (i.e., safety signal). Parents received either neutral or threatening 

information regarding the heat stimulus. Parents’ negative emotional responses when 

anticipating their child’s pain were assessed using psychophysiological measures -- i.e., fear-

potentiated startle and corrugator EMG activity. Parental behavioral response to their child’s 

pain (i.e., pain attending talk) was assessed during a 3-minute parent-child interaction that 

followed the pain task. The Child Facial Coding System (CFCS) was used to assess 

children’s’ facial pain expression during the pain task. Results indicated that receiving 

threatening information was associated with a stronger parental corrugator EMG activity 

during pain signals in comparison with safety signals. The same pattern was found for 

parental fear-potentiated startle reflex, particularly when the child’s facial pain expression 

was high. In addition, parents who reported high levels of catastrophizing thought about their 

child’s pain engaged, in comparison with low catastrophizing parents, in more pain-attending 

talk when they received threatening information. The findings are discussed in the context of 

affective-motivational theories of pain.  
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1. INTRODUCTION 

Pain is a common complaint in children [66] and parental factors are known to play a 

central role in the child’s pain experience [13,42]. Specifically, parental responses may have 

adaptive as well as maladaptive influences upon their child’s pain [13,16,48,63,79,80,81]. For 

example, in response to pain, parental “pain-attending” behaviors, such as reassuring, giving 

attention to child pain and limiting the child’s activities, are generally related to more 

disability in the child [27,56,64,68]. To date, it is still largely unknown why and when parents 

engage in particular patterns of behavior in response to child pain [49,64].  

Research has suggested that parental pain catastrophizing (i.e., misinterpreting and 

exaggerating the threat value of their child’s pain) and associated emotional distress may 

impact parental behavior in response to child pain [11,68]. Specifically, high catastrophizing 

parents are more likely to experience elevated distress when faced with their child in pain 

[11,36,39] and are more inclined to engage in pain-attending behaviors [11,68]. However, 

research on how heightened parental catastrophizing translates into parental distress and 

specific behavior towards child pain is currently limited to self-report studies, which may not 

be a valid index of actual parental responses [18]. Therefore, the current study sought to 

investigate the influence of parental catastrophizing upon psychophysiological indices of 

parental distress and observed parental pain-attending behavior. 

However, not all pain situations children encounter are alike. There is reason to 

believe that, in addition to parental characteristics (e.g., catastrophizing), contextual variables 

such as additional information concerning the situation [55,75] and child characteristics, such 

as facial pain expression [42,82] may be important in explaining variations in parental 

responses to child pain. These variables may augment the threat value parents assign to the 

child’s pain experience (i.e., contextual threat), thereby enhancing parental distress and 

possibly pain-attending responses [5,6,20,67,70,82]. Accordingly, the present study 

additionally examined whether contextual information or child pain expression interacts with 
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parental catastrophizing to impact parental emotional and behavioral responses to their child’s 

pain.  

Parents observed their children undergo a heat pain task, which was followed by a 3-

minute interaction between parent and child. Prior to observing their child in pain, parents 

received either neutral or threatening information about the pain stimulus. The fear-

potentiated startle reflex [23,40,43,51,52] and EMG activity over the corrugator muscle 

[25,26] served as psychophysiological indices of parental distress while anticipating pain in 

their child. Both indices have been shown to reflect an aversive emotional response to 

negative events, such as pain, happening to the self as well as to others 

[8,9,25,26,41,43,53,65,73]. Subsequently, parental behavioral response to their child’s pain 

was assessed during the parent-child interaction period. Specifically, we measured parental 

pain-attending talk as an index of parental pain-attending behavior [81]. We expected that 

higher levels of parental catastrophizing, threatening information, and child pain expression 

would be associated with elevated levels of parental distress and pain-controlling behavior 

(i.e., pain-attending talk). In addition, we expected the influence of parental catastrophizing to 

be enhanced when contextual threat was high due to threatening information and/or child pain 

expression. 

2. METHODS 

2.1 Participants 

Participants were recruited from a sample of school children (N = 403) from grades 6 

through 9 and their parents who had participated approximately two years earlier in a 

questionnaire study. Only children and parents who had given consent to be re-contacted and 

who were not invited to participate in another study were approached (N = 280). Children and 

their parents were eligible to participate if the child did not suffer from chronic illness, 

including recurrent or chronic pain, or a developmental disorder. The child and parent were 
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required to speak and write Dutch. A weighted random sampling procedure was used [45] to 

ensure an equal proportion of boys and girls and equal age distribution. Of the 280 parent-

child dyads that had consented to be re-contacted, 133 dyads were randomly selected and 

contacted. Of those contacted, 1.50% (N = 2) met the exclusion criteria and 58.02% (N = 76), 

of the remaining 131 dyads, agreed to participate. Ten parent-child dyads later withdrew their 

consent to participate because of child illness or family responsibilities. In addition, one child 

withdrew participation before the pain task concluded and two parent-child dyads could not 

take part due to failure of the pain induction equipment. This resulted in a final sample of 63 

parent-child dyads (32 boys, 31 girls and 49 mothers, 14 fathers) who participated in the 

entire experimental protocol.  

Children ranged in age from 11 to 15 years (M = 13.08 years; SD = 1.34). Parents 

ranged in age from 34 to 55 years (M = 44.25 years, SD = 4.71). Most parents (61.9%) were 

married or co-habiting. The majority of the parents (73%) had had education beyond the age 

of 18 years. All participating children and parents were Caucasian. Participants were 

compensated 35€ for participating in this study. The study was approved by the Ethics 

Committee of the Faculty of Psychology and Educational Sciences of Ghent University, 

Belgium. The sample described below has been examined in two prior studies addressing 

parental detection and attentional processing of child pain [76,77]. 

2.2 Pain task 

Children participated in a heat pain task consisting of 48 trials while being observed 

by one of their parents from an adjacent room. Parents could observe their child by means of 

a television screen displaying their child’s face. Each trial of the pain task was preceded by 

presentation of either a yellow or blue circle. One colour signaled a possible pain trial (“pain 

signal”) indicating to parents that a heat stimulus at tolerance level could potentially be 

delivered to the child following appearance of the coloured circle. The other colour signaled a 



6"
"

non-pain trial (“safety signal”) indicating that no heat stimulus would follow. Whether a 

yellow or blue circle signaled pain or safety was counterbalanced across participants. Prior to 

the pain task, parent and child were informed which colour (i.e., blue or yellow) represented a 

pain or safety signal. These coloured circles were synchronically presented to the child and 

their parent on respective computer screens by means of Inquisit (Millisecond Software [47]). 

The pain task consisted of 48 trials in total, preceded by 24 pain signals and 24 safety signals 

(see Fig. 1 for an overview of an individual trial). Each trial started with a fixation cross, 

displayed in the centre of the computer screen for 1s, followed by the presentation of a pain or 

safety signal (i.e., blue or yellow circle) for 8s. After the presentation of the pain/safety 

signal, a white screen appeared for 7-9s. On presentation of the white screen, the child 

received a painful heat stimulus following 25% (N = 6) of the pain signals. No pain 

stimulation followed any of the 24 safety signals. At the end of each trial, the computer screen 

turned beige for 10s.  

Insert Fig 1 about here 

 

2.3 Heat stimuli 

The Contact Heat Evoked Potentials Stimulator (CHEPS) of the Medoc Neuro 

Sensory Analyzer, Model TSA-II (Medoc Ltd. Advanced Medical Systems, Ramat, Yishai, 

Israel) with a thermode contact area of 572.5 mm2 was used for heat stimulation. The entire 

thermode-stimulating surface was placed in contact with the skin testing side and secured by a 

Velcro strap. Heat stimuli were delivered with an accelerated velocity of 50°C/s and a cooling 

rate of 40°C/s. Thermal stimuli were delivered at tolerance level to the inside of the right 

wrist for 1500ms. Pain tolerance level was individually determined before the start of the pain 

task by increasing the temperature of the heat stimuli in an ascending sequence until 

children’s tolerance level. Specifically, starting with baseline temperature of 32°C, 

temperature was increased by 1°C for 1500 ms and returned to baseline upon stimulus 
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termination. Children then indicated if they wanted to stop at this temperature or to increase 

the temperature further by 1°C. For safety purposes, the Medoc software limited the 

maximum temperature of the 1500ms heat stimuli to 50°C. Upon reaching their tolerance 

level, children were asked to rate how painful this heat stimulus was on a numerical rating 

scale (NRS) ranging from 0 (‘no pain’) to 10 (‘a lot of pain’). This specific heat pain task is 

an ethically approved and safe pain task that has been used in previous studies in comparable 

age groups [see e.g., 44, 84]. 

2.4 Threat manipulation 

Parents were randomly assigned to either a group receiving neutral information or a 

group receiving threatening information. Parents receiving neutral information regarding the 

heat stimulus their child could experience following a pain signal were provided with the 

following information: “During this task, your child will receive several heat stimuli of 

different intensities. Our experience with the heat stimuli used in this study indicates that 

children might experience some of the heat stimuli as slightly unpleasant. Therefore, it is 

possible that some of the heat stimuli are also slightly unpleasant for your child”. In parents 

who received threatening information, the threat value of the heat stimulus was enhanced by 

providing the parents with threatening information about the pain experience of their child 

(“During this task, your child will receive several heat stimuli of different intensities, with 

some of them being possibly painful. Our experience with the heat stimulus used in this study 

indicates that children might experience some of the heat stimuli as painful and have 

difficulty dealing with them. Therefore, it is possible that some of the heat stimuli may also be 

painful and barely tolerable for your child”). In addition to the above information, parents 

were shown photographs as visual examples of how children generally cope with the heat 

stimuli. These photographs were selected from video material of previous child pain studies. 

Parents receiving neutral information were shown photographs of children displaying low 
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pain expression. Parents receiving threatening information were shown images of children 

expressing high pain. For purposes of standardization, the neutral/threatening information and 

photographs were presented using Office PowerPoint. 

To assess the effectiveness of the threat manipulation, we measured parents’ state 

catastrophic thought about their child’s heat pain both prior to and following the child pain 

task. For this purpose, a state measure of the original Pain Catastrophizing Scale for Parents 

was used [PCS-P; 36, see below]. In line with previous studies [11,37], the PCS-P-state 

comprised one adapted item from each PCS-P subscale (Rumination: “At this moment, to 

what extent do you keep thinking/did you keep thinking about how painful the heat stimuli 

are/were for your child?”; Magnification: “At this moment, to what extent do/did you keep 

thinking something serious might happen to your child during administration of the heat 

stimuli?”; Helplessness: “At this moment, to what extent do/did you think you would not be 

able to endure the administration of the heat stimuli?”). Parents rated the three items on an 

11-point NRS with the endpoints 0 (not at all) and 10 (a lot). A mean score of these three 

items was calculated ranging from 0 to 10. The Cronbach’s α’s for the PCS-P-state measure 

were .62 and .53, respectively, for PCS-P-state before and the PCS-P-state after the pain task.  

2.5 Psychophysiological recordings 

We used the fear-potentiated startle reflex and EMG activity over the corrugator 

muscle as indicators of parental negative emotional response in anticipation of pain in their 

child (i.e., during pain and safety signals) [25,43]. Although heightened levels of both 

measures suggest the activation of a self-oriented, aversive system [25,26,51,52] they seem to 

reflect different aspects of the negative emotional response. Specifically, the fear-potentiated 

startle is a sympathetic reflex indicating the activation of a defensive-motivational circuit, 

while the corrugator EMG activity assesses the facial muscle activity associated with 

processing negative events [8,25,40].  
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The fear-potentiated startle reflex was measured as the magnitude of the eye blink 

modulation to a sudden probe. Three Ag/AgCl electrodes with a diameter of 0.4cm were 

filled with highly conductive gel and placed over the orbicularis occuli muscle of the left eye. 

After cleaning the skin with alcohol, one electrode was placed just below the left pupil, the 

second was placed 1 cm laterally. The ground electrode was placed on the forehead [see 7]. 

The acoustic startle probe was a 50ms burst of white noise (90-100 dB) with instantaneous 

rise time, presented binaurally over headphones. To prevent parental habituation to the startle 

probe, startle probes were administered at different time points during the pain and safety 

signals (i.e., at 3s or at 6s after pain/safety signal onset).  

The EMG response over the corrugator muscle was registered with two Ag/AgCl 

electrodes with a diameter of .40cm, filled with conductive gel. After cleaning the skin with 

alcohol, these electrodes were placed at the corrugator muscle above the left eye. The same 

forehead ground electrode as for the startle reflex was used [see, 32]. For both 

psychophysiological measures, an EMG100C Electromyogram Amplifier was used to record 

the raw electromyographic (EMG) signals with the high pass filter set at 90 Hz, and the low 

pass filter at 500 Hz. All psychophysiological responses were sampled at 1000Hz. In line with 

guidelines specified by Blumenthal and colleagues [7], the psychophysiological data were 

integrated and analyzed off-line using Psychophysiological Analysis (PSPHA; [24]). 

2.6 Child facial pain expression 

Children’s facial pain expression during the pain task was video recorded and coded 

by means of the Child Facial Coding System [CFCS; 10,14,33]. The CFCS is an 

observational rating system of 13 discrete facial actions (brow lowering, squint, eye squeeze, 

nose wrinkle, nasolabial furrow, cheek raiser, upper lip raise, lip corner pull, vertical mouth 

stretch, horizontal mouth stretch, blink, flared nostril and open lips). The facial actions blink, 

flared nostril, open lips are coded for presence only (0 or 1) while the remaining 10 facial 
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expressions are coded for both presence and intensity (0 = no action, 1 = slight action, 2 = 

distinct/maximal action). Child facial pain expression was coded for the six trials in which a 

pain stimulus followed the presentation of a pain signal. Specifically, the facial pain 

expression was coded during the 20-second time interval preceding presentation of the beige 

screen. Each second of the 20-second interval was coded using a software program enabling 

the rater to view and review each second at normal rate and at a rate of 1/10 of a second. For 

each time interval, a mean score per second for each of the 13 facial actions was calculated. A 

total score ranging between 0 and 138 was calculated by summing these mean scores. One 

trained coder rated the facial expressions for all participants. A second trained coder 

independently coded a random sample (20%) of the videotapes in order to determine the 

inter-rater reliability according to the formula provided by Ekman & Friesen [31]. The inter-

rater reliabilities were acceptable for overall frequency (.80; range = .70 - .93) and for overall 

intensity (.77; range = .67 - .93) of child pain expression.  

2.7 Parental catastrophizing about their child’s pain 

Parental catastrophic thinking about their child’s pain was assessed with the Dutch 

version of the Pain Catastrophizing Scale for Parents [PCS-P; 36]. This instrument is an 

adaptation of the adult Pain Catastrophizing Scale [PCS; 69] and the Pain Catastrophizing 

Scale for Children [PCS-C; 19]. The PCS-P consists of 13 items describing different thoughts 

and feelings that parents may experience when their child is in pain. Parents rate how 

frequently they experience each of the thoughts and feelings when their child is in pain using 

a 5-point scale (0 = ‘not at all’, 4 = ‘extremely’). The PCS-P yields a total score that can range 

from 0 to 52, and three subscale scores for rumination, magnification and helplessness. The 

PCS-P has been shown to be reliable and valid [36]. The Cronbach’s alpha in this study was  

α = .89. 

2.8 Parent-child interaction 
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Following the pain task, parents and children were reunited and left alone for three 

minutes in order to videotape their interaction. A transcript of the utterances of parent and 

child during this interaction was made. The coding system used in the present study was 

based upon the coding procedure developed by Walker et al. (2006) [81]. Accordingly, 

mutually exclusive codes were assigned to parental utterances: (1) Pain attending talk, defined 

as any talk by the parent that focuses upon the child’s pain experience (e.g., 'Did it hurt a 

lot?'; 'Are you still in pain now?'), (2) Non-pain attending talk, defined as parent utterances 

that did not focus upon the child's pain experience (e.g., 'Are you seeing your friends this 

evening?'; 'I am wondering what we will have for dinner tonight.') and (3) Other, which 

included parent's inaudible utterances and statements about technical aspects of the pain task. 

The same procedure was used to assign mutually exclusive codes (‘Pain talk’, ‘Non-pain talk’ 

and ‘Other’) to child utterances. A primary coder assigned codes to all utterances. Reliability 

was assessed by having a second independent coder complete the same coding procedure for 

25% of the transcripts and compute the intra-class correlations [3]. Reliability coefficients 

indicated good reliability (ranging from .71 to .91) for all coding categories. As we were 

primarily interested in the relative portion of parental pain-attending utterances, we calculated 

the proportion score of Parental pain-attending talk by dividing the number of parent 

utterances coded as pain attending talk by the total number of parent utterances. Similarly, a 

proportion score of Child pain talk (i.e., number of child utterances coded as pain talk divided 

by the total number of child utterances) was computed. 

2.9 Procedure  

All participants were invited by phone and received standardized information about 

the study. When parent and child provided verbal consent, they were invited to the laboratory 

at Ghent University. A letter confirming their appointment was sent to them. Upon arrival at 

the lab, one of two experimenters accompanied the parent and child to the test-room. 
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Participants were told that we were interested in “how parents and children think and feel 

about the pain that children experience”. The pain procedure was described, and the thermal 

heat stimulator was shown. After obtaining written parental consent and child assent, 

experimenter 1 stayed with the child in the test-room while experimenter 2 accompanied the 

parent to an adjacent room. During assessment of the child’s pain tolerance level, parents 

completed a socio-demographic questionnaire and the PCS-P. Parents did not observe 

assessment of their child’s heat tolerance level and were not informed that heat stimuli would 

be delivered at tolerance level. Parents then completed a dot-probe task [76] and the sensors 

for physiological recording were attached. When all the sensors were attached, parents (but 

not the children) received either neutral or threatening information concerning the pain task 

by means of a power-point presentation and completed the PCS-P state. 

Parents were instructed to observe the pain and safety signals on the computer screen 

and their child’s face on a television screen throughout the pain task. The television screen 

was positioned next to the computer screen on which the signals were presented. The child 

could not see the parent throughout the duration of the pain task. Parents were only provided 

video display of their child and therefore could not hear their child’s utterances during the 

pain task. Providing auditory information to parents was not possible as the startle probes 

were presented to parents by means of a headphone. Moreover, this set-up is in line with 

previous research investigating parental responses to child pain using a similar experimental 

set-up [11,37]. Additionally, this set-up (of video display only) provides a pure measure of 

facial pain expression, which is not contaminated by child verbal pain behaviors. After the 

pain task, all sensors were removed and parents performed an additional computer task, which 

is beyond the scope of the current investigation [77]. After this task, parents and children 

were reunited in the test-room and were left alone for 3 minutes. During this 3-minute 

interval, parent-child interaction was videotaped. Parent and child were not informed about 
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the video recording in order to capture spontaneous behaviors. After three minutes an 

experimenter returned to the test-room to fully debrief parents and children about the purpose 

of the study and additional written parental consent and child assent for the use of the video 

data was obtained. 

2.10 Data reduction and analysis 

By using Psychophysiological Analysis [PSPHA; 24] the magnitude of the eye blink 

modulation was calculated by subtracting the mean rectified baseline value (0–20 ms after 

startle probe onset) from the rectified peak value in the 21–200 ms interval after probe onset. 

Trials with a baseline EMG-activity of at least 2.5 SDs above the mean baseline were visually 

inspected and rejected when regarded as a bad signal to noise ratio, or as “too-early” startle 

blink onset. The eye blink magnitude of the remaining trials was z-transformed across trials, 

within individuals. The impact of outliers was reduced by substituting z-scores smaller than -

3 or greater than 3 by -3 or 3, respectively [65].  

To account for interference of the eye blink modulation, only trials in which no startle 

probe was present during the signal were used in analyses of corrugator EMG activity. The 

baseline value of corrugator EMG activity was defined as the mean corrugator EMG activity 

1000ms before the onset of the signal. In a second step, the baseline-corrected activity was 

calculated for every second of the 8000ms during signals, with exception of the first second, 

in order to avoid interference from orientating reactions [26,60]. Finally, the baseline-

corrected activity was averaged for safety and pain signals separately.  

Statistical analyses were performed with SPSS statistical software, version 15.0. To 

investigate parental psychophysiological distress responses to their child’s pain, a 2 (Signal: 

Pain vs. Safety) x 2 (Type of information: neutral vs. threatening information) mixed repeated 

measure ANOVA was performed on parents’ corrugator EMG activity and eye blink 

modulation as the dependent variables. Child facial pain expression and parental catastrophic 
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thought about their child’s pain (PCS-P) were entered as covariates in all analyses. We 

calculated the effect-size Cohen’s d to quantify the difference between pain and safety 

signals, with d = .20-.30 indicating a small, d = .50 indicating a medium, and d" = .80 

indicating a large effect [17]. Moreover, partial eta squared (ηp
2) as calculated to have an 

estimation of the proportion of total variability attributable to a specific variable [with ηp
2 = 

.01 indicating a small, ηp
2 = .06 indicating a medium, and ηp

2 = .14 indicating a large effect; 

17,62]."

A hierarchical linear regression was conducted to investigate the influence of parental 

catastrophic thought, threatening information and child facial pain expression on parental 

pain-attending talk. As previous studies have revealed a bidirectional relationship between 

child responses and parental behavior in response to child pain [see e.g., 5,6,16,80,83], we 

controlled for child pain talk when examining parental pain-attending talk. Child pain talk, 

Child facial pain expression, Type of information (neutral vs. threatening), and Parental 

catastrophic thought (PCS-P) were entered in the first step. In the second step, the two-way 

interactions between Type of information, Parental catastrophic thought and Child facial pain 

were entered. The variance-inflation factors were acceptable (range: 1.07 – 2.42), suggesting 

that there was no problem of multicollinearity.  

Statistically significant two-way interactions were investigated by plotting and testing 

the significance of the regression lines for high (+1 SD above the mean) and low (-1 SD 

below the mean) values of the moderator variable (i.e., Type of information or Child facial 

pain expression). For significant three-way interactions, similar regression lines were plotted 

separately for the two groups (i.e., neutral vs. threatening information) [1,46]. To reduce the 

effects of multicollinearity, continuous variables were centered [1].  

3. RESULTS 
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3.1 Descriptives and manipulation check 

Seven parent-child dyads were excluded from analyses due to technical problems with 

the equipment registering the psychophysiological measures (N = 4) or the video-recording 

equipment (N = 3). Therefore, final analyses were performed on 56 parent-child dyads. Power 

analysis indicated that this sample size was sufficient to detect a medium effect (d  = .50) with 

power .80 using α = .05 two-tailed. Overall mean scores, standard deviations and correlations 

between all variables for the entire sample are shown in Table 1.  

Children’s mean tolerance level for the heat stimulus was 48.30°C (SD = 2.36°C), and 

reported mean pain intensity at tolerance level was 7.09 (SD = 2.03). Parents’ mean level of 

catastrophizing about their child’s pain (PCS-P; M = 17.43, SD = 8.12) was comparable with 

previous research (e.g., [36] (t(259) = .18, ns). Parental catastrophic thought about child pain 

showed a significant negative association with parental pain-attending talk (r = -.32, p < .05). 

No significant associations between parental catastrophic thought and parental 

psychophysiological responses in anticipation of their child’s pain were found. 

To assess the effectiveness of our threat manipulation in parents (i.e., neutral versus 

threatening information), independent sample t-tests were performed on parental state 

catastrophic thought about their child’s heat pain. Results indicated that the threat 

manipulation was effective. Specifically, in comparison to parents who received neutral 

information (N = 26), parents who received threatening information (N = 30) reported 

significantly higher state catastrophic thought concerning their child’s pain both before (M = 

2.33; SD = 1.76 vs. M = 1.59; SD = .95) and after (M = 1.46; SD = 1.51 vs. M = .77, SD = .73) 

the pain task (both t(54) ≥ 2.00, p < .05).  

Insert Table 1 about here 

 

3.2 Parental psychophysiological responses during anticipation of child’s pain 
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3.2.1 Parental corrugator EMG activity 

Analyses with corrugator EMG activity as dependent variable revealed no 

significant main or interaction effect of parental catastrophic thought (PCS-P) and child facial 

pain expression (all F’s < 3.20, ns). While a significant main effect of Signal was observed 

(F(1,49) = 4.92,  p < .05,  d = .55), the Signal x Type of information interaction also reached 

significance (F(1,49) = 4.80, p < .05). Independent sample t-tests showed that parents 

receiving threatening information (M = .39 SD = .67) demonstrated more corrugator EMG 

activity during pain signals than parents receiving neutral information (M = -.04, SD = .83, 

t(54) = 2.15, p < .05, d  = .57; see Fig. 2). There was no significant difference between the 

two types of information provided to parents for corrugator activity during safety signals 

(M(low threat) = .01, SD = .88; M(high threat) = -.21, SD = .67; t(54) = 1.05, ns). Additional paired 

sample t-tests, performed for each group separately, revealed that the difference in corrugator 

EMG activity during pain vs. safety signals was only significant for parents who received 

threatening information (t = 3.18, p < .01). In contrast, no difference in corrugator EMG 

activity during pain vs. safety signals was found for parents who received neutral information 

(t = -.22, ns). This suggests that, for corrugator EMG activity, the effect of signal was 

dependent upon type of information provided to parents prior to the pain task, with parents 

receiving threatening information showing more corrugator EMG activity during pain signals 

than during safety signal in comparison to parents who received neutral information (see 

Figure 2). 

Insert Fig 2 about here 

3.2.2 Parental eye blink modulation 

Similar analyses were performed with parental eye blink modulation (indexing 

parental fear-potentiated startle) as dependent variable. The Signal x Type of information x 

Child’s facial pain expression interaction reached significance (F(1,49) = 8.84, p < .01, ηp
2 = 

.15). No other significant main or interaction effects were observed (all F < 2.98, ns). 
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Following up on the interaction effect, analyses for each group separately revealed that the 

interaction between Signal and Child facial pain expression during actual pain induction was 

only significant for the parents receiving threatening information (F(1,28) = 7.58, p < .05). To 

illustrate the pattern, we analyzed the regression lines of children showing low vs. high facial 

pain expression for parents who received threatening information. Significance tests indicated 

that, in the case of high child facial expression, parents provided with threatening information 

showed augmented eye blink modulation (i.e., fear-potentiated startle) during pain signals 

compared with safety signals (F(1,28) = 5.57, p < .05; for the purpose of clarity, Fig. 3 depicts 

a bar chart containing the mean values of parental eye blink modulation for high and low 

child facial pain expression). As apparent in Figure 3, parental eye blink modulation was 

unaffected by threatening information when children expressed low pain (F(1,28) = 2.71, ns). 

Insert Fig 3 about here 

3.3 Parental pain-attending talk in response to their child’s pain  

In the analysis with parental pain-attending talk as the dependent variable, no 

significant main effect or interactions with child’s facial pain expression were found (all β  < 

".20", ns). Although parental catastrophic thought showed a main effect upon parental pain-

attending talk (β = -.38, t = -3.39, p < .01), the interaction between parental catastrophizing 

(PCS-P) and the Type of information also reached significance (β =ჼ�.29, t = 2.67, p < .05). 

This indicated that the influence of parental catastrophizing was conditional upon the 

information provided to parents prior to the pain task. To illustrate this pattern, we plotted 

separate regression lines for the parents who received neutral information and the parents who 

received threatening information (see Fig. 4). The slope for the parents who received 

threatening information did not reach significance (β = .01, ns); parents provided with 

threatening information engaged in equal levels of pain talk independently of their level of 

catastrophic thought about their child’s pain. In contrast, the slope for the parents who 
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received neutral information was significant (β = -.42, p < .001), indicating that high 

catastrophizing parents talked significantly less about their child’s pain than low 

catastrophizing parents when parents received neutral information. However, in line with our 

expectations, additional between-group analyses indicated that high, but not low 

catastrophizing parents, were sensitive to threatening information; i.e. high catastrophizing 

parents receiving threatening information talked significantly more about their child’s pain 

than high catastrophizing parents receiving neutral information (β = .28, p < .01; see Figure 

4). No such difference was found for low catastrophizing parents (β = -.07, ns). Finally, child 

pain talk showed a significant main effect on parental pain-attending talk (β = .80, t = 10.86, p 

< .001), indicating that parents engaged in more pain talk if their child talked more about their 

pain. "

4. DISCUSSION 

The present study examined the influence of parental catastrophic thought about child 

pain on parental experience of distress in anticipation of child pain and behavioral responses 

following pain induction. The moderating influence of contextual threat (threatening 

information and child pain expression) was also investigated. Schoolchildren performed a 

pain task while observed by one of their parents. During the pain task, trials were preceded by 

a blue or yellow circle, signaling possible pain stimulation (pain signal) or no pain stimulation 

(safety signal). Prior to the pain task, parents received either neutral or threatening 

information regarding the pain stimulus. Parental distress was measured by 

psychophysiological indices. Parental “pain-attending behavior” was assessed during a 3-

minute interaction between parent and child after the pain task. We expected that higher 

levels of parental catastrophizing, threatening information, and child pain expression would 

be associated with elevated levels of parental distress and pain-attending talk. Additionally, 
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we expected that the influence of parental catastrophizing would be enhanced in a threatening 

context due to threatening information and/or child pain expression. 

The results can be summarized as follows. In terms of parental distress, parents who 

received threatening about the pain task showed more corrugator EMG activity when 

anticipating pain in their child than parents receiving neutral information. Moreover, greater 

corrugator EMG activity in response to pain vs. safety signals was only apparent for parents 

receiving threatening information. Similarly, parents receiving threatening information 

showed a heightened fear-potentiated startle during pain signals compared to safety signals, 

but only if their child showed high pain expression. No significant impact of parental 

catastrophizing upon parental psychophysiological distress responses was observed. In 

contrast, parental catastrophizing significantly impacted parental behavior when contextual 

threat was high. Specifically, high catastrophizing parents engaged in more pain-attending 

talk when provided with threatening rather than neutral information regarding the child’s pain 

experience. Moreover, when contextual threat was low (i.e., when receiving neutral 

information) high catastrophizing parents talked significantly less about child pain compared 

with low catastrophizing parents.  

The current findings corroborate and extend previous self-report literature regarding 

parental distress [11,37,39,68] by using psychophysiological indices of parental emotional 

reactions. Generally, the results indicate that parents experience automatic aversive emotional 

reactions in response to observing their child in pain and support the importance of contextual 

threat in parental reactions. In terms of parental distress, the present findings suggest that 

contextual threat may play a more important role than the overall tendency of parents to 

endorse catastrophic thought about child pain. At first sight, these findings stand in contrast 

with prior research highlighting pain catastrophizing as an important construct in 

understanding parental responses [36,39]. However, our findings corroborate recent evidence 
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showing that the specific level of threat persons attach to a situation has higher predictive 

value in explaining their response to pain than their general tendency to interpret pain as 

threatening (i.e., catastrophizing) [11,12]. Future research is needed to shed more light upon 

the relative importance of parental trait versus state catastrophic thought in explaining 

parental responses to child pain. 

In terms of contemporary theories of empathy [35], our findings demonstrate the 

individual and combined impact of contextual variables on parental emotional responses in 

anticipation of child pain. Specifically, threatening information was “sufficient” to induce a 

general aversive state/expression in parents, as evidenced by heightened corrugator EMG 

activity. However, heightened fear-potentiated startle was observed only in the context of 

both threatening information and high child pain expression. The latter observation is in line 

with findings that the level of corrugator EMG activity is primarily influenced by the aversive 

content of the situation, while the arousal level of the situation affects the potentiation of the 

fear-potentiated startle. Therefore, in the absence of additional arousing features (such as 

heightened child pain expression) threatening information may not create a sufficiently 

arousing situation to produce elevated fear-potentiated startle [8,22]. Furthermore, evidence 

suggesting that the two psychophysiological indices may tap into slightly different aspects of 

emotional responses may account for differential findings in the present study. Specifically, 

the fear-potentiated startle may reflect a sympathetic defensive-motivational reflex in parents, 

while the corrugator EMG activity primarily assesses parental facial activity when processing 

the negative circumstance of anticipating pain in their child [8,40]. As psychophysiological 

measurement is a relatively new methodology to investigate parental emotional responses to 

child pain, further research is needed.  

Heightened contextual threat, in combination with parental catastrophic thought, also 

significantly influenced parental “pain-attending behavior”. Specifically, high catastrophizing 
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parents attended more to the pain situation during interaction with their child (i.e., engaged in 

more pain-attending talk) when provided with threatening as opposed to neutral information. 

However, in the context of low contextual threat, high catastrophizing parents engaged in less 

pain-attending talk than did low catastrophizing parents. In contrast, low catastrophizing 

parents engaged in comparable pain-attending behavior regardless of the information 

provided. The differential impact of contextual threat for high vs. low catastrophizing parents 

is consistent with an affective-motivational account of pain, conceptualizing pain as a source 

of distress, both drawing attention and associated with an urge to escape [2,28,72], 

particularly when perceived as highly threatening [54,74]. In the interpersonal context, pain-

attending talk can be seen as a behavioral indicator of attention capture by pain, or reflect 

behavioral efforts at distress modulation caused by someone else’s pain experience. 

Accordingly, it is possible that, in the context of low threat, high catastrophizing parents’ 

lessened pain-attending talk reflects an avoidance response (i.e., avoiding information 

regarding the child’s pain experience). However, in the context of high threat, high 

catastrophizing parents’ increased pain-attending talk may reflect either greater attention 

toward pain or failure of avoidance strategy. In contrast, low catastrophizing parents may be 

better able to regulate distress associated with child pain, thus attenuating induced threat [34]. 

Related to this finding, the results obtained with the dot-probe paradigm in a preceding part of 

the study indicated that only low catastrophizing parents selectively attended to faces 

expressing low facial expression, while higher catastrophizing parents increasingly attended 

away from low pain faces [76]. It is possible that the avoidance tendencies of parents with 

heightened catastrophic thought may conflict with or be compromised by increased difficulty 

disengaging from pain in highly threatening or distressing situations [15,21,38,71].  

The above findings have clear clinical implications as they suggest that the type of 

information provided to parents about anticipated child pain (e.g., by a physician prior to a 
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painful procedure) could influence parental emotional and behavioral response to child pain. 

However, more research is needed to disentangle the relative impact of various contextual 

variables, such as pain expression, contextual information and the parent-child relationship, 

upon parental pain-attending responses [42]. Additionally, further research is needed to 

investigate how heightened parental distress may influence a range of parental behaviors, and 

in turn impacts child functioning in distinct clinical contexts. For example, in the context of 

acute child pain, giving attention to the pain and searching for a cause and related solution 

may be an adaptive response fostering pain relief. However, in the context of chronic pain, 

disengaging from unattainable pain-relief goals in order to engage in other attainable life-

goals despite the pain is associated with better well-being [29,57,58,59]. Parental level of 

distress in response to child pain and how parents manage such distress may be important in 

understanding why parents keep focusing on reducing child pain despite several failed 

attempts [29]. Although further research is needed, it is possible that parents who can 

attenuate the contextual threat and associated distress may be able to adapt their behavior in 

accordance with the needs of their child instead of having the urge to avoid or diminish the 

pain in order to reduce their feelings of distress [4,30,38]. 

A number of limitations need to be considered, each pointing to new directions for 

research. First, because the sample size was rather small, only medium to large effects could 

be detected. Second, the sample consisted of schoolchildren and their parents participating in 

a pain task within a safe experimental environment. Further research is needed to establish if 

similar pattern of results can be found in real-life situations and in parents of children with 

chronic or recurrent pain. Third, although parental state catastrophic thought increased due to 

experimental threat manipulation, the manipulation did not provoke high levels of 

catastrophizing or distress. Moreover, the heat stimuli provoked rather low levels of child 

facial pain display. Generalization of the results may therefore be limited. Fourth, the 
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majority of participating parents were mothers. As mothers’ responses may differ from those 

of fathers [39,50,61,78], future studies are needed to investigate whether similar patterns are 

true for fathers. Fifth, the coding system we used was limited to verbal behavior. Non-verbal 

behavior, however, is also an important feature of parent–child communication [42,82]. 

Therefore, future research could benefit from investigating if the same findings account for 

non-verbal parental behavior.  

Despite these limitations, the results add to our understanding of child pain within a 

social context by showing that parental catastrophizing thoughts about child pain, as well as 

contextual threat-inducing variables, have an impact upon parental emotional and behavioral 

reactions to child pain. 
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Figure Legend 

 
Figure 1. Schematic overview of one trial. 

Figure 2. The influence of Signal and threatening contextual information on parental 

corrugator EMG activity. * p < .05; ** p < .01 

Figure 3. The influence of Signal and Child facial pain expression on parental fear-potentiated 

startle for parents assigned to the high threat group. * p < .05; ** p < .01 

Figure 4. The moderation of threatening contextual information upon the relation between 

parental catastrophic thought (PCS-P) and parental pain-attending talk. * p < .05; ** p < .01 
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Table 1 

Table 1  
Overall means (M), standard deviations (SD) and Pearson correlation coefficient for all parents (N=56) 

 M SD 2 3 4 5 6 7 8 

1. PCS-P 17.43 8.12 .08 -.08 .01 .19 -.32* -.10 -.23 

2. Corrugator EMG during safety signals -.11 .77  -.04 -.06 -.31* -.08 -.04 -.02 

3. Corrugator EMG during pain signals .19 .77  -- -.09 .23 .18 .02 .18 

4. Eye blink modulation during safety signals -.05 .16   -- -.14 .19 -.14 .25 

5. Eye blink modulation during pain signals -.04 .17    -- -.18 .08 -.19 

6. Parental pain-attending talk .56 .22     - -.09 .82** 

7. Child’s facial pain expression 7.74 4.88      - -.00 

8. Child’s pain talk .58 .21       - 

* p < .05; ** p < .001; PCS-P = Pain Catastrophizing Scale for Parents, EMG = Electromyografie 
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