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Abstract  

Children’s experience of chronic pain is influenced by the psychological and behavioural 

responses of their parents. However, the vast majority of research has been cross-sectional, 

precluding examination of how these dynamic relationships unfold over time. This study used a 

micro-longitudinal design to examine the daily relationships between parent mood and protective 

responses and child chronic pain. We also examined the moderating roles of child and parent 

pain catastrophizing to determine how the affective-motivational context may alter the influence 

of parent factors. Participants included 95 youth with idiopathic chronic pain (Mage=14.08; 

71.6% female) and their parents. At baseline, parents and youth reported on their catastrophic 

thinking about child pain. For 7 consecutive days, parents completed daily assessments of their 

mood and protective responses, while youth completed assessments of their pain intensity, 

unpleasantness, and interference. Multi-level path analyses were conducted. At a daily level, 

greater parent protectiveness significantly predicted higher youth pain unpleasantness, 

interference, and intensity; more negative parent mood significantly predicted higher youth pain 

intensity and unpleasantness. Higher baseline youth pain catastrophizing predicted a stronger 

daily association between parent mood and youth pain unpleasantness and intensity. Higher 

baseline parent pain catastrophizing predicted a weaker daily association between parent 

protectiveness and youth pain interference. Findings suggest that parent mood and protective 

responses are dynamic, daily predictors of child pain. Findings also underscore the importance of 

addressing parents’ daily mental health and protectiveness, among youth with chronic pain, and 

suggest different intervention targets depending on levels of child and parent catastrophizing. 
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A 'dyadic dance': Pain catastrophizing moderates the daily relationships between parent 

mood and protective responses and child chronic pain 

The interpersonal context is critical in conceptual models of pediatric chronic pain [8; 

13]. Palermo and Chambers’ [34] framework of parent and family factors in children’s chronic 

pain posits that individual parent factors (protectiveness) should be considered within the context 

of dyadic relationships (parent-child interactions) and the family environment, emphasizing 

reciprocal relationships between pain, parent, and youth factors. Parent and youth pain 

catastrophizing predicts worse youth chronic pain [9; 14; 48]. Parents who catastrophize about 

their child’s pain are more likely to experience heightened levels of distress, which contribute to 

greater protective responses (parental reinforcement of and attention to pain behaviours) [3], and 

increased child pain intensity and disability [15; 24; 41]. Among healthy children, pain 

catastrophizing has been shown to moderate the impact of parental presence on pain expression, 

such that children low in catastrophizing express more pain when a parent is present [46]. Parent 

protective responses are associated with maladaptive child outcomes, including poor school 

attendance and functioning [25], somatic symptoms, and disability [5; 20].  However, findings 

are equivocal as, in several recent studies, parent protectiveness assessed at one point in time 

(requiring parents to average their responses over 7 days) was not associated with child chronic 

pain outcomes [21; 39; 44]. The majority of studies to date have been limited by reliance on 

cross-sectional, retrospective questionnaire data.  

The dynamic relationships between parent mood, parent behavioural responses, and 

youth chronic pain can arguably best be understood using daily assessments, which capture day-

to-day responses in relation to children’s pain complaints as they unfold in their naturalistic 

environments. Rather than rely on global retrospective reports of pain and behaviour, daily 
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assessments reduce recall bias and better capture change over time [42]. Connelly and colleagues 

[7] recently showed that parent daily responses to child pain vary more within versus between 

caregivers. Parent protective responses predicted a subsequent increase in child pain intensity 

and interference, and parents engaged in more protective responses when their child reported 

more pain [7]. Conversely, parents engaged in less protective responses when they reported 

higher positive affect [7]. Given that maladaptive parental behaviours and high parental distress 

have been found to exacerbate child chronic pain [3; 15; 24; 41] and impede treatment response 

[21], parental factors are critical to investigate. Yet, daily relationships between parent 

protectiveness, mood, and youth pain have not been examined among youth with idiopathic 

chronic pain. Moreover, as posited by Palermo and Chambers [34], individual differences (e.g., 

coping, perceived threat) may moderate the relationship between parent/family factors and child 

pain, but have rarely been examined in this context.  

The current study examined the daily relationships among parent psychological (mood) 

and behavioural (protectiveness) factors and the pain experiences of youth with idiopathic 

chronic pain. We hypothesized that 1) more negative parent mood and increased parent 

protective responses would be associated with increased youth pain intensity, interference, and 

unpleasantness on a daily basis, and 2) higher parent and youth pain catastrophizing assessed at 

baseline would predict stronger daily associations between parent protectiveness/mood and youth 

pain.  

Methods  

Participants 

The current study is part of the Pain and Mental Health in Youth study (PATH), a larger  

longitudinal research project investigating internalizing mental health disorders in youth with 
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chronic pain. The aims of the broader study were to examine cognitive, behavioural, 

neurobiological, and social factors underlying co-occurring mental health symptoms and chronic 

pain. The aims of the current study were unique and specific to examining the daily parent-child 

interactions, data from which have not yet been published. To date, one qualitative paper based 

on 20 families from the larger PATH study has been published that examined diagnostic 

uncertainty of parents and youth [31].  

Two hundred fifteen youth, and one of their parents, were recruited from a tertiary-level 

pediatric chronic pain program in Western Canada. Of those, 72 declined participation due to not 

being interested or being too busy to participate, and 43 were not eligible (23 reported no longer 

having chronic pain, 17 did not meet age criteria, 2 reported an underlying disease, 1 reported 

diagnosis of a developmental disorder). Thus, 100 youth and one of their parents consented to 

participate in the study; however, five parent-youth dyads withdrew prior to completing any 

assessments. The current sample includes 95 youth with chronic pain (71.6% female, 

Mage=14.08, Range=10-18 years) and one of their parents (94.5% mothers). Youth were eligible 

for the study if they were between 10-18 years of age, were identified as having chronic pain 

(i.e., pain ≥ 3 months) without an underlying disease (e.g., juvenile arthritis or cancer) by a 

health care provider in the Abdominal, Complex Pain or Headache clinics. Exclusion criteria for 

both the youth and parent included being unable to read/speak English, diagnosis of a severe 

cognitive disability, developmental disorder, schizophrenia spectrum or other psychotic 

disorders, or inability to access the internet. 

Procedure 

All study procedures were approved by the institutional health Research Ethics Board. 

Parents were first approached by a member of the pain clinic staff for permission to be contacted 



 6 

by the research team. Parents and youth were then contacted by a member of the research team to 

assess eligibility, answer questions about the study, and obtain informed consent. Parents and 

youth consented using an online consent form and completed baseline questionnaires using 

Research Electronic Data Capture (REDCap), a secure online data collection tool [16]. Parents 

and youth completed psychometrically sound self-report baseline measures of pain 

catastrophizing. Youth also completed baseline measures about their pain characteristics. Then, 

for seven consecutive days, youth completed daily electronic assessments of their pain intensity, 

pain interference, and pain unpleasantness through REDCap using their own web-enabled 

device. Electronic daily diaries have been demonstrated to be feasible among youth with chronic 

pain, as well as to increase compliance and accuracy of daily pain reporting compared to paper 

formats [36]. Parents completed daily assessments of their own mood and protective responses to 

their child’s pain. Similar to Connelly and colleagues [7], this provided a measure of daily 

behaviour in the more naturalistic setting of the home. Daily assessments were modelled after 

previous research [40]. Secure links to REDCap surveys were emailed or texted (depending on 

parent and youth preference) separately to parents and youth at 6 pm each evening. Parents and 

youth each received a $25 gift card for their participation.  

Baseline Measures 

Demographic Characteristics 

Parents reported on their own and their child’s sex, ethnicity, age, as well as household 

income.  

Child Pain Characteristics  

Youth completed the valid and reliable Pain Questionnaire [37]. Youth reported on the 

location of their body where they experience the most pain as well as how long their pain 
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problem has been present in years and months. Pain frequency in the past seven days was rated 

on a 5-point Likert scale ranging from “not at all” to “daily.” Youth reported their average pain 

intensity in the past seven days using a validated 11-point numeric rating scale (0 = “no pain”, 10 

= “worst pain possible”) [4; 50]. Youth reported their average pain unpleasantness using a 5-

point Likert scale from “Not at all” to “Very much” [29; 36].  

Youth and Parent Pain Catastrophizing 

The Pain Catastrophizing Scale-Child version (PCS-C) [9] and the Pain Catastrophizing 

Scale-Parent version (PCS-P) [14] were used to assess catastrophic thoughts about child pain.  

The PCS-P and PCS-C capture trait catastrophizing. Each scale contains 13 items rated on a 5-

point Likert scale (anchors 0 = “not at all,” 4 = “extremely”). Items are summed to produce a 

total score. Lower scores indicate a lower level of pain catastrophizing. The PCS-C describes 

what a child might feel and think when they experience pain (e.g., “When I am in pain, I become 

afraid that the pain will get worse”). The PCS-P assesses how a parent might feel when his/her 

child is in pain (e.g., “When my child is in pain, I become afraid that the pain will get worse”). 

The PCS-C and the PCS-P have been previously validated in pediatric populations with chronic 

pain and their parents and have demonstrated good validity and reliability [9; 14]. Internal 

consistency for the baseline measure of youth pain catastrophizing (α = .94) and parent pain 

catastrophizing (α = .92) was excellent in this sample. Parent and child trait catastrophizing have 

been linked to poorer child functioning and increased pain [9; 15; 25; 26; 38].  

Daily Measures 

Parent Protective Responses to Youth pain 

Parents reported on their responses to their child’s pain using the Protect scale of the 

Adult Responses to Children’s Symptoms (ARCS) [45], once daily for 7 days. Using a 5-point 
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scale ranging from “never” to “always,” parents reported on the frequency with which they 

engaged in various behaviours (e.g., “Give your child special privileges”) when their child had 

pain that day. The ARCS has been shown to be reliable and valid in samples of youth with 

chronic pain [32] and has been previously used in an electronic daily diary format with youth 

with Juvenile Idiopathic Arthritis [7]. Based on recent research [33] examining the factorial 

validity of the ARCS separately in caregivers of children versus adolescents with chronic pain, 

the current study used this newly derived ARCS scoring. Responses are averaged to provide a 

protect score, with higher scores indicative of greater parent protective behaviours. Internal 

consistencies for the ARCS protect scale reported at each time point of daily measures ranged 

from .68 to .90 for caregivers of children (mean α = .83), and .81 to .88 for caregivers of 

adolescents (mean α =.84).  

Parent Mood 

Parent mood was measured using a single item 11-point numeric rating scale (NRS): 

Please rate your mood at the time you woke up (0 = “extremely negative mood” to 10 = 

“extremely positive mood”). Single item NRS scales have been used to assess mood in prior 

studies among adults [2].  

Youth Pain Experiences: Pain Interference, Intensity and Unpleasantness  

Pain interference was assessed using the Pain Interference Subscale of the Patient-

Reported Outcomes Measurement Information System (PROMIS) Pediatric Profile-25 [18].  The 

four item subscale was rated using a 5-point Likert scale from “never” to “almost always”. The 

response format was modified to ask youth to respond to these items based on “Today”. A total 

score of pain interference is obtained by summing responses. This total is subsequently 

transformed into standardized T-scores used for analyses. Internal consistencies for pain 
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interference reported at each time point of daily measures ranged from .79 to .90 (mean α = .85).  

Youth were also asked to rate their pain intensity each day by responding to a single item: “How 

much pain did you have today?”. This item was rated using an 11-point numeric rating scale (0 = 

“no pain” to 10 = “worst pain possible”)[4; 50], which has been used in daily diary format with 

youth with chronic pain [22]. The pain unpleasantness item, as described above, was adjusted to 

reflect a daily measurement: “How much has your pain bothered you today?”. This item was 

rated on a 5-point Likert scale from “not at all” to “very much”and has been used in a daily diary 

format [36]. 

Statistical Analyses 

Overall, daily variables had a range of 3.20% – 27.40% missing data across all 7 days 

(youth pain intensity = 5.30%; youth pain interference = 18.20%; youth pain unpleasantness = 

18.30%; parent mood = 3.20%; parent protectiveness = 27.40%). 

Statistical analyses were conducted using Mplus version 7.1 [30] and the Statistical 

Package for the Social Sciences (SPSS) Version 24 (Armonk, NY). Ninety-five dyads completed 

up to seven repeated measurements, thereby exceeding the basic sample size recommendations 

of 30 units at the Level 2 of analysis for adequate power and non-biased estimates [27]. At the 

Level 1 of analysis we included 644 observations (95 dyads x a maximum of 7 completed 

diaries), which exceeds the recommended Level 1 sample size to achieve accurate estimations of 

standard errors of fixed effects [27]. 

To address our hypothesis that higher parent and youth pain catastrophizing assessed at 

baseline would predict stronger daily associations between parent protective behaviours-youth 

pain and parent mood-youth pain, multilevel modeling was used to account for repeated 

measurements (Level 1) nested within each parent-youth dyad (Level 2). This is considered the 
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most appropriate analysis for daily data [1]. Intra-class correlation coefficients (ICC) of all 

repeated measure variables (i.e., pain intensity, pain interference, pain unpleasantness, parent 

mood, and parent protectiveness) were calculated to justify a multilevel modeling approach [17]. 

ICC values (.41, .28, .62, .56, .32 respectively) indicated that a substantial and non-trivial 

proportion of total variance of these variables was due to within-person differences [28].  

Multilevel path analysis is ideal for analyzing complex models because it allows for all 

outcomes to be correlated at each point in time and it allows for the simultaneous estimate of 

multiple path coefficients in one overall model [23]. A multilevel path analysis was conducted 

using Mplus version 7.1 [30], in which a 2-level path model was estimated. Specifically, to 

investigate the daily associations between predictors and youth outcomes, the between-person 

(i.e., level 2) x within-person (i.e., level 1) part of the 2-level path model was specified [27]. In 

other words, the level-1 variables (i.e., youth pain intensity, youth pain unpleasantness, 

youth pain interference, parent mood, and parent protectiveness) were decomposed into within- 

and between-person level relationships [51]. In this part of the model, the daily associations 

between parent protectiveness and youth pain intensity, youth pain unpleasantness, 

and youth pain interference were predicted. Then, the associations between parent mood 

and youth pain intensity, youth pain unpleasantness, and youth pain interference within the same 

day were predicted. To investigate the direct effect of stable parent/youth predictors (i.e., pain 

catastrophizing) on youth pain outcomes, the between-person part of the 2-level path model, 

reflecting the direct relationship of parent pain catastrophizing and youth pain catastrophizing on 

youth pain intensity, youth pain unpleasantness, and youth pain interference, was specified. In 

addition, the cross-level interaction effect of parent pain catastrophizing on the daily association 

between parent protectiveness and youth pain intensity, youth pain unpleasantness, 
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and youth pain interference was specified. Then, the cross-level interaction effect of parent pain 

catastrophizing on the daily association between parent mood and youth pain intensity, youth 

pain unpleasantness, and youth pain interference was specified. Next, the cross-level interaction 

effect of youth pain catastrophizing on the daily association between parent protectiveness 

and youth pain intensity, youth pain unpleasantness, and youth pain interference was specified. 

Lastly, the cross-level interaction effect of youth pain catastrophizing on the daily association 

between parent mood and youth pain intensity, youth pain unpleasantness, and youth pain 

interference was specified. Maximum likelihood was used with robust standard errors as an 

estimator in the path analysis. Parameters were standardized estimates to facilitate the 

interpretation of our results [17]. 

We included a single main effect predictor at level 1 (daily observations) and included a 

single main effect predictor at level 2 (parent-youth dyad) which is manifested in the reduced 

form equation as a cross-level interaction. The level 1 equation is as followed:  

𝑦𝑖𝑗 =  𝛽0𝑗 + 𝛽1𝑗𝑥1𝑖𝑗 +  𝑟𝑖𝑗 (1) 

Where 𝑥1𝑖𝑗is the observed predictor (parent mood or parent protectiveness) for 

observation i (a daily observation) nested within group j (a parent-youth dyad), 𝛽1𝑗 is the 

regression slope of y (youth pain intensity, youth pain inference, or youth pain unpleasantness) 

on 𝑥1 (parent mood or parent protectiveness) within group j (a parent-youth dyad), and 𝑟𝑖𝑗 is 

the residual term. 

The level 2 equations are as followed:  

𝛽0𝑗 =  𝛾00 + 𝛾01𝜔1𝑗 +  𝜇0𝑗 (2) 

𝛽1𝑗 =  𝛾10 + 𝛾11𝜔1𝑗 + 𝜇1𝑗 (3) 
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Where 𝜔1𝑗 is the observed predictor for group j (a parent-youth dyad), 𝛾00 and 𝛾10 are 

the fixed intercepts, 𝛾01 and 𝛾11 are the fixed regression coefficients for 𝜔1𝑗 (parent pain 

catastrophizing or youth pain catastrophizing), and 𝜇0𝑗 and 𝜇1𝑗 are the residual terms.  

Finally, substituting the level 2 equation into the level 1 equation results in the reduced form 

equation as followed:  

𝑦𝑖𝑗 = (𝛾00 + 𝛾10𝑥1𝑖𝑗 + 𝛾01𝜔1𝑗 + 𝛾11𝑥1𝑖𝑗𝜔1𝑗) + (𝜇0𝑗 + 𝜇1𝑗𝑥1𝑖𝑗 + 𝑟𝑖𝑗) (4) 

It can be seen that the regression of the level 1 slope on the level 2 covariate results in a 

cross-level interaction between 𝑥1𝑖𝑗 (parent mood or parent protectiveness) and 𝜔1𝑗 (parent 

pain catastrophizing or youth pain catastrophizing) with regression coefficient 𝛾11 (cross-level 

interaction term between parent mood or parent protectiveness and parent pain catastrophizing 

or youth pain catastrophizing).  

No participants were excluded from analyses. Throughout these analyses, the Full 

Information Maximum Likelihood (FIML) method was relied on to reduce response bias 

[10]. When using FIML, missing values (either by not having completed a full wave of data 

collection or just one item or one scale) are not deleted, replaced, or imputed, but missing data 

are handled within the analysis. This method allows for all available information to be used to 

estimate the model. It is also superior to listwise deletion as no information is lost in the 

estimation of the analysis model. FIML estimates the population parameters that would most 

likely have produced the estimates from the sample data [6].  

Acknowledging the possibility of reverse causation (i.e., that youth pain could drive 

parent mood and parent responses to their child), we found that our hypothesized models (BIC = 

9299.62 and BIC = 7300.49, respectively) consistently fit the data better than the reverse models 
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(BIC = 9984.41 and BIC = 7974.44, respectively) based on Bayesian Information Criterion 

(BIC) values. Thus, analyses proceeded with the hypothesized models. In line with previously 

identified covariates in psychosocial studies in pediatric chronic pain [19], youth age and sex 

were controlled for in all analyses by estimating their association with the outcome variables of 

interest.   

Results 

Descriptive Statistics 

Youth were enrolled from the headache (58%), complex pain (41%), or abdominal pain 

(1%) clinics. Youth reported experiencing the most pain in their head (63.2%), muscles and 

joints (25.3%), other (23.2%), stomach (17.9%), legs (13.7%), and chest (10.5%). Youth 

reported an average pain intensity level in the past week of 5.62 out of 10 (SD = 1.87) and an 

average pain duration of 3.62 years (SD = 3.36). Over half (52%) of youth reported that they had 

experienced pain daily over the past week. Sociodemographic data are presented in Table 1.  

Baseline parent and youth pain catastrophizing scores averaged 15.05 (SD = 9.22) and 

20.02 (SD = 12.53), respectively. According to empirically-derived clinical reference points 

among youth with chronic pain [38], 29.7% of youth reported “high” levels of pain 

catastrophizing, 36.2% reported “moderate” levels of pain catastrophizing, and 34.1% reported 

“low” levels of pain catastrophizing. Youth age was not significantly correlated with baseline 

pain characteristics, or parent or child pain catastrophizing. Levels of pain catastrophizing did 

not significantly differ by sex (p > .05). Females reported significantly greater baseline pain 

interference than males (p < .01).  Higher baseline youth pain catastrophizing was associated 

with higher baseline youth pain intensity (r = .46, p < .001), unpleasantness (r = .63, p < .001), 

and interference (r = .54, p < .001). Higher baseline parent pain catastrophizing was associated 
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with higher baseline youth pain interference (r = .25, p = .02). Tables 2 and 3 report the means 

and standard deviations of the baseline and daily variables. The zero-order correlations (i.e., 

correlations at the individual level) of the daily variables are reported in Table 4. 

Model Testing 

The standardized results of the 2-level path analyses are represented in Figures 1-4.  

Hypothesis 1 

We hypothesized that more negative parent mood and increased parent protective 

responses would be associated with increased youth pain intensity, interference, and 

unpleasantness on a daily basis. When parents reported more negative mood youth reported 

greater same-day pain unpleasantness (=-.13, p<.001) and pain intensity (=-.06, p<.05). When 

parents reported engaging in more protective responses, youth reported greater same-day pain 

unpleasantness (=.16, p<.01), interference (=.14, p<.001), and intensity (=.13, p<.05). 

Hypothesis 2 

We hypothesized that higher parent and youth pain catastrophizing assessed at baseline 

would predict stronger daily associations between parent protectiveness/mood and youth pain. 

When examining the daily associations between parent mood and youth pain experiences as 

moderated by youth and parent pain catastrophizing (Table 5), baseline youth pain 

catastrophizing had a significant negative direct effect on the daily association between parent 

mood and youth pain unpleasantness (=-.01, p<.01) and intensity (=-.01, p<.05). Thus, 

consistent with hypotheses, higher baseline youth pain catastrophizing predicted a stronger daily 

association between parent mood and youth pain unpleasantness and intensity. Inconsistent with 

hypotheses, youth pain catastrophizing did not moderate the association between parent mood 

and youth pain interference. Likewise, parent pain catastrophizing did not moderate the 
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association between parent mood and youth pain experiences (i.e., pain intensity, interference or 

unpleasantness). Greater baseline youth pain catastrophizing was directly associated with higher 

levels of daily youth pain unpleasantness (=.04, p<.001), interference (=.44, p<.001), and 

intensity (=.08, p<.01). Counter to expectations, when examining the daily associations 

between parent protectiveness and youth pain experiences as moderated by parent and youth pain 

catastrophizing (Table 6), greater baseline parent pain catastrophizing was directly associated 

with a weaker daily association between parent protectiveness and youth pain interference (=-

.21, p<.05). Parent pain catastrophizing did not moderate the association between parent 

protectiveness and youth pain unpleasantness or intensity. Youth pain catastrophizing did not 

moderate the association between parent protectiveness and youth pain experience (i.e., pain 

intensity, interference, or unpleasantness). Greater baseline parent pain catastrophizing was 

directly associated with higher daily youth pain interference (=.27, p<.05).  

Discussion  

This study examined the moderating roles of parent and youth pain catastrophizing in the 

daily associations between parent mood, parent protective responses, and youth pain experiences, 

in a sample of youth with idiopathic chronic pain. It extends previous research conducted in 

children with arthritis using daily diaries [7]. Our design, which used a micro-longitudinal, 

ecologically-valid approach, enabled investigation of the dynamic interplay between parental 

psychological and behavioural factors and youth chronic pain as they naturally unfolded in 

children’s home environments and in reference to their specific chronic pain complaints. 

Findings revealed that more negative daily parent mood predicted higher youth pain 

unpleasantness and intensity. Increased parent protective responses predicted higher youth pain 

unpleasantness, pain interference, and pain intensity. Additionally, higher baseline youth pain 
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catastrophizing predicted a stronger daily association between parent mood and youth pain 

unpleasantness and intensity. In contrast, higher baseline parent pain catastrophizing predicted a 

weaker daily association between parent protective responses and youth pain interference. 

Similar to the findings of Connelly and colleagues [7], a substantial and non-trivial 

proportion of total variance of parent mood and protective reponses was due to within-person 

differences, demonstrating that parent mood and protective responses are dynamic and variable 

over time. This supports the importance of measuring parent mood and protective responses on a 

daily basis and suggests that context plays a role in how parents feel and respond to their child’s 

pain on any given day. Measuring parent mood and responses in a static way will not capture this 

important variability. Alternative models were investigated in which youth pain influenced 

parent mood and protective responses. These models consistently fit the data worse than 

hypothesized models, suggesting that parent mood and protective responses more strongly 

influence youth pain responses each day, rather than youth pain complaints eliciting higher levels 

of parental protective responses and more negative mood. Findings demonstrate that, in addition 

to parent protective responses, parents’ mood has a significant influence on their child’s chronic 

pain. This underscores the importance of investigating parental psychological factors in 

examinations of youth chronic pain.  

Our findings suggest that individual differences among parents and youth influence the 

previously described dyadic relationships. Our findings suggest that youth who catastrophize 

more about their pain are more vulnerable to the effects of parent mood on their pain. Thus, 

parent mood may be perceived as most threatening to, and may matter most for the pain 

experiences of, high catastrophizing youth. It is well established that parents influence children’s 

pain. However, children’s perceptions of their parents (e.g., mood) may also be an important 
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factor of influence. Vervoort and colleagues investigated children’s pain catastrophizing and 

their perceptions of parental positive (e.g., provision of emotional support) and negative (e.g., 

responding punitively) responses to pain [47]. Child pain catastrophizing was associated with 

child-reported parental positive and negative attention and this association was moderated by 

child attachment [47].  Specifically, in the context of an insecure attachment, higher child 

catastrophizing was associated with more child-reported negative parental responses [47]. In the 

context of a secure attachment, however, higher levels of pain catastrophizing were associated 

with child-reported positive parental responses [47]. This suggests that pain catastrophizing may 

enhance children’s perceptions of parental responses to their pain, whether positive or negative, 

and emphasizes the importance of considering the quality of the parent-child relationship. 

Parental mood is likely salient information that may be enhanced by one’s tendency to think 

catastrophically about pain. Children who catastrophize more about pain may be hypervigilant or 

have an attentional bias towards signals of low parental mood, which may signal additional 

threat to the child. In the current study, the manner in which parent mood was affectively 

communicated to, or interpreted by, the child (e.g., tone of interactions) is unknown. 

Nevertheless, our findings suggest that youth who catastrophize more about their pain may be 

more vulnerable to the effect of parent mood on their pain. Further, because daily child mood 

was not assessed, it is possible that parent and child mood influence each other in dynamic ways. 

Counter to expectations, higher baseline parent pain catastrophizing predicted a weaker 

daily association between parent protective responses and youth pain interference. This suggests 

that parents who catastrophize more about their child’s pain have children who are less 

vulnerable to the daily effects of parent protective responses on their pain, and there are other 

factors that may be influencing the strength of this relationship. Individual differences among 
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parents (e.g., distress, catastrophizing) are likely to influence their attention to their child’s pain 

as well as the impact of child pain expression on the parent [13].  Vervoort and colleagues’ [49] 

affective-motivational model of interpersonal pain dynamics posits that differential affective-

motivational substrates (e.g., self- vs other-oriented motives and emotions) may underpin 

differential effects of parent behaviour on pain experiences through nonverbal features (e.g., 

vocal tone, facial expression) and flexibility (e.g., rigid focus on pain/nonpain goals).  While 

speculative, it could be that protective responses have different effects on the individual child’s 

pain experience depending on how they are communicated (e.g. facial expression, tone of voice) 

by a parent. Nevertheless, research is needed to further explore these findings in other samples 

and to further investigate the impact of affective-motivational factors (e.g., catastrophizing) on 

parent responses to their child’s pain through self- vs other-oriented processes, including 

measuring non-verbal behaviours in these interactions that could influence how these 

relationships unfold.  

Results should be interpreted in light of limitations. Data were collected from only one 

parent and the majority of parents were mothers (95%). Given that within person variability in 

parent protective responses and mood were found, both parents are unlikely to respond in the 

same manner to their child’s pain. One parents’ response might buffer, or alternatively 

exacerbate, that of the other. Given that parental catastrophizing about their own pain has also 

been associated with protective parent responses [20], parent cognitions about their own pain is 

likely an important factor in these relationships.  Similar to other studies of tertiary level 

pediatric chronic pain programs, our sample was predominantly white and of high 

socioeconomic status. Additionally, although use of daily diary questionnaires allowed for 

examination of these relationships in children’s natural day-to-day lives, future research should 
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utilize more detailed ecological momentary assessment methodology (i.e., self-reports several 

times a day). The use of real-time data capture reduces the effects of recall bias in pain reporting 

[43], but can present issues with feasibility and participant retention. Although our study 

measures have been used in daily diary formats, they were not validated for this purpose. Parents 

were also not prompted to complete the protectiveness measure if they reported their child 

experienced no pain that day, resulting in missing data. Future research could consider providing 

more general prompts about parent behaviour that are not dependent on whether or not they 

report their child experiencing pain. Like protectiveness, emerging research suggests that 

catastrophizing in the context of pediatric pain may also be dynamic [11]. Examination of state 

and trait catastrophizing constructs is an important direction of future research. As well, future 

research should consider using a broader measure to assess the complexity of parent daily mood. 

Finally, while significant moderation effects were found, several hypothesized models were not 

supported. Future research is needed to replicate our findings.  

In conclusion, the current study contributes to an emerging body of literature pointing to 

the importance of parent psychological and behavioural factors in pediatric chronic pain. 

Teaching parents behavioural strategies to promote adaptive functioning of children is a critical 

component of cognitive behavioural therapy for pediatric chronic pain [12]. However, more 

recent approaches to the management of chronic pain also target parent distress [35]. This is 

important in light of emerging evidence showing the powerful influence of parental mental 

health on child pain and treatment response. This study has direct implications for clinical 

practice, highlighting the importance of addressing daily parent-youth interactions, as well as 

parent and youth cognitive-affective factors, in the assessment and treatment of pediatric chronic 

pain. Individual differences (e.g., catastrophizing) in parents and youth are one way to determine 
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which families may benefit more from particular interventions.  Indeed, these findings further 

support that youth with chronic pain and their parents are not a homogenous group. Depending 

on the cognitive-affective orientation of the parent and child, the impact of parent mood and 

protectiveness on child pain differs. As such, these findings suggest that it may be important to 

match different families to different interventions that focus more on parental behavior versus 

mental health.  
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Figure 1. Standardized results of the 2-level path analysis used to test the daily association 

between youth pain experiences and parent mood as predicted by youth pain catastrophizing. 

Figure 2. Standardized results of the 2-level path analysis used to test the daily association 

between youth pain experiences and parent mood as predicted by parent pain catastrophizing. 

Figure 3. Standardized results of the 2-level path analysis used to test the daily association 

between youth pain experiences and parent protectiveness as predicted by youth pain 

catastrophizing.  

Figure 4. Standardized results of the 2-level path analysis used to test the daily association 

between youth pain experiences and parent protectiveness as predicted by parent pain 

catastrophizing.  
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Table 1 

 

Socio-Demographic Characteristics of the Sample 

Socio-Demographics N=95 

Youth mean age (SD), years 14.08 (2.32) 

Youth sex (% female) 71.6 

Parent sex (% female) 94.5 

Relationship to the youth (%) 

Biological parent 

Relative  

 

99.0 

1.0 

Youth ethnicity (%) 

White (Caucasian) 

Two or more ethnicities 

Latin American 

Other 

Do not want to answer       

 

85.3 

3.2 

3.2 

4.1 

4.2 

Household income (%) 

<$10,000 - $29,999 

$30,000 - $59,999 

$60,000 - $89,999 

More than $90,000  

Do not want to answer 

 

5.3 

10.5 

10.5 

64.4 

9.3 

Mean school days missed in the past 3 

months (SD) 

6.47 (8.44) 
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Table 2 

Descriptive Statistics for Youth and Parent Baseline Variables 

Variable N M (SD) 

Parent Catastrophizing, (PCS-P) total 88 15.05(9.22) 

Youth Catastrophizing, (PCS-C), total 91 20.02(12.53) 

Youth pain intensity, total 89 5.62(1.87) 

Youth pain unpleasantness, total 89 2.03(.95) 

Youth pain interference (PROMIS), T-

score 

89 56.23(9.49) 

Note. PCS-P = Pain Catastrophizing Scale-Parent version; PCS-C = Pain Catastrophizing Scale-

Child version; PROMIS = Patient-Reported Outcomes Measurement Information System; PCS-P 

and PCS-C possible total score range = 0-52; Youth pain intensity possible total score range = 0-

10; Youth pain unpleasantness possible total score range = 0-4; Youth pain interference possible 

T-score range = 36.7-74.  

 

Table 3 

Descriptive Statistics for Youth and Parent Daily Variables 

Variable N 

M (SD) 

M Range 

Parent Mood 644 6.94 (2.18) 

6.72 - 7.09 

Parent protective responses (ARCS protect 

scale), mean 

483 .47(.68) 

.36 - .54 

Youth pain intensity, total 630 4.77(2.80) 

4.64 - 4.79 

Youth pain unpleasantness, total 543 1.82(1.03) 

1.66 – 1.97 

Youth pain interference (PROMIS), T-

score 

544 51.90 (10.39) 

50.42 – 52.76 

Note. ARCS = Adult Responses to Children’s Symptoms; PROMIS = Patient-Reported 

Outcomes Measurement Information System. N = number of observations. Parent mood possible 
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score range = 0-10; Parent protective responses possible total score range = 0-4; Youth pain 

intensity possible total score range = 0-10; Youth pain unpleasantness possible total score range 

= 0-4; Youth pain interference possible T-score range = 36.7-74.  

 

 

Table 4 

Zero-order and Person-centered Correlations Among Variables of Interest for Daily Data 

Variable  1 2 3 4 5 

1. Parent mood - -.10 -.08 -.03 -.02 

2. Parent protective responses (ARCS 

protect scale), mean 

-.15** - -.01 .17 .27* 

3. Youth pain intensity, total -.08* .12* - .63*** .51*** 

4. Youth pain unpleasantness, total  -.07 .21*** .70*** - .61*** 

5. Youth pain interference 

(PROMIS), T-score 

-.01 .29*** .51*** .59*** - 

Note. *p<.05; **p<.01, ***p<.001. Zero-order (between-person; N = 95) correlations are 

presented above the diagonal, whereas person-centered (within-person; N = 650) correlations are 

presented below the diagonal.  ARCS = Adult Responses to Children’s Symptoms; PROMIS = 

Patient-Reported Outcomes Measurement Information System. 

 

Table 5 

 

Sequence of Effects Analyzed to Test Daily Associations Between Youth Pain Experiences and 

Parent Mood as Predicted by Youth and Parent Pain Catastrophizing 

 

Within-Dyad Effects Point 

estimate 

SE p-value 

Parent Mood Youth Pain Intensity -.061 .043 .030 

Parent Mood Youth Pain Interference -.069 .047 .080 

Parent Mood Youth Pain Unpleasantness -.128 .047 <.001 

Cross-Level Effects Point 

estimate 

SE p-value 
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Youth Pain Catastrophizing  Youth Pain 

Intensity  

.084 .031 .001 

Youth Pain Catastrophizing  Youth Pain 

Interference 

.439 .113 <.001 

Youth Pain Catastrophizing  Youth Pain 

Unpleasantness 

.043 .013 <.001 

Youth Pain Catastrophizing x Parent Mood 

 Youth Pain Intensity 

-.006 .003 .025 

Youth Pain Catastrophizing x Parent Mood 

 Youth Pain Interference 

-.020 .013 .064 

Youth Pain Catastrophizing x Parent Mood 

 Youth Pain Unpleasantness 

-.005 .002 .005 

Parent Pain Catastrophizing  Youth Pain 

Intensity  

.055 .046 .096 

Parent Pain Catastrophizing  Youth Pain 

Interference 

.302 .180 .045 

Parent Pain Catastrophizing  Youth Pain 

Unpleasantness 

.010 .023 .359 

Parent Pain Catastrophizing x Parent Mood 

 Youth Pain Intensity 

-.001 .006 .457 

Parent Pain Catastrophizing x Parent Mood 

 Youth Pain Interference 

-.013 .021 .249 

Parent Pain Catastrophizing x Parent Mood 

 Youth Pain Unpleasantness 

.001 .003 .459 

 

 

Table 6 

 

Sequence of Effects Analyzed to Test Daily Associations Between Youth Pain Experiences and 

Parent Protectiveness as Predicted by Youth and Parent Pain Catastrophizing 

 

Within-Dyad Effects Point 

estimate 

SE p-value 
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Parent Protectiveness  Youth Pain 

Intensity 

.128 .051 .020 

Parent Protectiveness  Youth Pain 

Interference 

.138 .051 <.001 

Parent Protectiveness  Youth Pain 

Unpleasantness 

.159 .050 .010 

Cross-Level Effects Point 

estimate 

SE p-value 

Youth Pain Catastrophizing  Youth Pain 

Intensity  

.027 .017 .042 

Youth Pain Catastrophizing  Youth Pain 

Interference 

.363 .083 <.001 

Youth Pain Catastrophizing  Youth Pain 

Unpleasantness 

.019 .008 .002 

Youth Pain Catastrophizing x Parent 

Protectiveness  Youth Pain Intensity 

-.002 .020 .466 

Youth Pain Catastrophizing x Parent 

Protectiveness  Youth Pain Interference 

-.104 .074 .058 

Youth Pain Catastrophizing x Parent 

Protectiveness  Youth Pain 

Unpleasantness 

-.009 .008 .138 

Parent Pain Catastrophizing  Youth Pain 

Intensity  

.035 .026 .082 

Parent Pain Catastrophizing  Youth Pain 

Interference 

.269 .141 .028 

Parent Pain Catastrophizing  Youth Pain 

Unpleasantness 

.013 .012 .128 

Parent Pain Catastrophizing x Parent 

Protectiveness  Youth Pain Intensity 

-.032 .030 .156 

Parent Pain Catastrophizing x Parent 

Protectiveness  Youth Pain Interference 

-.211 .107 .018 
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Parent Pain Catastrophizing x Parent 

Protectiveness  Youth Pain 

Unpleasantness 

-.015 .011 .058 

 

 


