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Abstract

This study examined outcomes and predictors of different types of responses to child pain used by 

caregivers of youth with chronic disease. Sixty-six children and adolescents (ages 7–18) with 

juvenile idiopathic arthritis answered questions about pain, pain interference in activities, and 

mood on a smartphone three times per day for one month, while a caregiver contemporaneously 

answered questions about their own mood and use of protecting, monitoring, minimizing, or 

distracting responses to their child's pain. Multilevel models were used to evaluate (a) how a 

child's pain and pain interference changes after a caregiver uses different types of pain responses; 

(b) the extent to which caregiver responses to pain vary across days; and (c) whether variability in 

caregiver responses to pain is predicted by changes in child pain characteristics, child mood, 

and/or caregiver mood. Results showed that children’s pain intensity and pain interference 

increased following moments when caregivers used more protective responses, whereas children’s 

pain interference decreased following times when caregivers responded with minimizing 

responses. Caregiver pain responses varied considerably across days, with caregivers responding 

with more protecting and monitoring responses and fewer minimizing responses at moments when 

their child reported high levels of pain unpleasantness and pain interference. Caregivers also were 

found to respond with fewer protective responses at moments when they themselves were in a 

more positive mood. Implications for clinical recommendations and future studies are discussed.
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1.0 Introduction

Children with certain chronic illnesses such as Juvenile Idiopathic Arthritis (JIA) experience 

pain that can disrupt participation in typical activities. How parents respond to their child's 

pain may mitigate or exacerbate the child’s perception of pain and the impact of pain on 

functioning [38]. Parent monitoring and protecting responses to pain tend to be associated 

with greater pain expression and disability in children due to maintaining a focus on pain 

and/or helping facilitate escape from perceived pain-provoking settings [1,13,28,39,47,51]. 

Conversely, parent distracting responses that redirect a child’s attention from pain tend to be 

associated with reduced pain and distress [12,49]. Clinicians therefore often advise parents 

of youth experiencing pain to limit discussion about pain and to help focus attention 

elsewhere. However, insights about parent pain responses have been generated from studies 

using experimentally-induced pain or from samples of youth with idiopathic/benign chronic 

pain [12,38]. Comparatively less is known about predictors and outcomes of parent 

responses to pain in youth with a painful chronic disease. Pain expression in a child with 

chronic disease may be likely to elicit extra vigilance and protective responses from parents 

due to a heightened perception of the child's vulnerability to a medical issue [24]. Which 

responses lead to better or worse pain or functioning outcomes in youth with a painful 

chronic disease remains speculative.

Most studies on parent pain responses also have inferred parent response style from a single 

observation or subscale score and correlated this with a health outcome. This approach 

implicitly assumes that parent responses to pain are relatively consistent over time. Yet 

variables known to change dynamically, such as emotional distress, have been shown to be 

associated with parents' use of certain pain responses [10,11,13]. By extension, parent 

responses to pain may also shift from one moment to the next depending on context. The 

extent to which and why parent responses to their child's pain vary has been overlooked.

We sought to address these knowledge gaps by using smartphone-based ecological 

momentary assessment methodology to investigate variability, predictors, and outcomes of 

different types of caregiver responses to pain in youth with chronic disease (JIA). This study 

represents the parent-focused portion of several related studies evaluating child pain and 

functioning in JIA [6,7,14]. Smartphone-based ecological momentary assessment 

increasingly has been used to understand contextual predictors of a wide variety of behavior 

such as substance use and physical activity [e.g., 5,31]. In the current study, we used 

ecological momentary assessment in dyads consisting of a youth with JIA and a parent/

caregiver to examine the hypothesis (based on operant learning theory [20]) that children’s 

pain intensity and interference will increase after caregivers use more protective and 

monitoring responses and decrease after parents use more distracting responses. We also 

sought to determine the extent to which caregiver responses to child pain vary more between 

or within caregivers, and the extent to which baseline covariates (demographics, disease 

severity, and perceived child vulnerability) and time-varying contextual variables (child pain 

characteristics and child and caregiver mood) predict caregivers use of pain responses.
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2.0 Method

2.1 Participants

Participants were recruited over the course of one year from a pediatric rheumatology clinic 

associated with an academic medical center. Eligibility criteria for the study included ages 

between 7–18 years (inclusive), a diagnosis of polyarticular JIA from a board-certified 

pediatric rheumatologist, joint pain within the past 6 months, and the presence of a primary 

caregiver at time of enrollment. Children were excluded if they had another chronic pain 

condition (e.g., fibromyalgia), a poorly controlled psychiatric disorder, significant cognitive 

impairment or illiteracy. Children also were excluded if they were not currently attending 

school (due to the larger study requiring school attendance to be able to assess functioning at 

school) or were non-English speaking. Of the 93 families approached for participation in the 

study, 3 were ineligible and 19 declined to participate. There were no significant differences 

in child age or sex between those that declined participation and those that agreed. An 

additional 5 families were excluded from the final sample due to early study withdrawal; 

excluded families were comparable on child age, sex, and disease severity, but were 

significantly younger in parent age (M = 27 years old vs M = 40 years old).

The final analyzed sample comprised 66 dyads. Child participants ranged in age from 7 to 

18 years (M = 12.8, SD = 2.8), with 73% female. The child race distribution was as follows: 

79% White/Caucasian, 19% Black/African-American, and 2% Native Hawaiian or other 

Pacific Islander. These demographics are largely representative of the general population of 

youth with JIA [42]. Baseline disease activity, based on a global rating provided by the 

attending pediatric rheumatologist, was rated as minimal for 15%, mild for 45%, moderate 

for 32%, and severe for 8% of the sample. Children continued on their usual medications 

during the study (disease-modifying anti-rheumatic drugs, biologics, and/or acetaminophen 

or non-steroidal anti-inflammatory drugs). Caregiver participants ranged in age from 29 to 

64 years, with most being the biological mother of the child (86% = biological mother; 9% 

biological father; 5% other). Of the caregiver sample, 73% were married (14% single, 8% 

divorced, 4% separated, and 1% widowed). Most primary caregivers were working full-time 

(80%), and 78% had completed at least some schooling beyond high school.

2.2 Procedure

Study staff mailed information letters to the caregivers of pre-screened patients with JIA 

approximately one week prior to a routine pediatric rheumatology clinic visit. A research 

assistant met with interested families following the routine clinic visit and obtained written 

informed consent and assent on a form approved by the hospital’s Institutional Review 

Board. Enrolled children and caregivers then independently completed computerized 

baseline self-report measures and were trained by a research assistant in the completion of 

electronic (e-) diaries on a T-Mobile® Dash smartphone. The caregiver and child both were 

provided a T-Mobile® Dash phone (with data service only) to use for the duration of the 

study. Phones were programmed to prompt children and caregivers to complete the e-diaries 

three times per day (morning, afternoon, and evening) at times that the child and caregiver 

approved at the initial study visit. Participants were automatically sent a reminder prompt 2 
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minutes after the initial prompt if they had not yet began the survey; if responses were still 

not entered, data were considered missing for that time interval.

After completing the e-diary training, both caregivers and child participants took home a 

smartphone with a printed instruction manual. The participating dyads were asked to 

complete e-diaries for 30 days. Data were automatically uploaded from the phones to a 

password-secured internet server using the phones’ wireless data plan. At the end of the data 

collection period, smartphones were returned to the study team by mail in a prepaid mailer. 

Participants were reimbursed up to a maximum of $10 for participation based on the number 

of completed weeks of e-diary entries.

2.3 Measures

2.3.1 Caregiver electronic diary measures

Caregiver responses to child pain: Caregiver pain responses were assessed on the 

caregiver e-diary using a 20-item subset of questions taken from the Adult Responses to 

Children’s Symptoms Questionnaire (ARCS), which is a well-validated measure of 

caregiver responses to child pain [44, 48]. Caregivers were asked to check boxes next to any 

pain response they had used since last completing the electronic diary. The 20 items used 

from the ARCS were classified into 4 subscales (protecting – 9 items, monitoring – 4 items, 

minimizing – 4 items, and distracting – 3 items) based on results of a recently redone factor 

analysis of ARCS items with caregivers of children with pain-related conditions [35]. Table 

1 provides definitions and sample items each of these four types of pain responses. 

Responses to items within each category were summed together for each moment of 

assessment, such that values indicated the number of pain responses within each category 

that caregivers reported using at the given time. Cronbach alpha internal consistency values 

for the subscales were .83 (Protect), .80 (Monitoring), .57 (Minimizing), and .78 

(Distracting).

Mood: Caregivers were asked to rate their own current mood using the 20-item Positive and 

Negative Affect Schedule [50]. Caregiver participants indicated the degree to which they 

were currently experiencing a given affective descriptor using a response scale of 1 (“very 

slightly or not at all”) to 4 (“extremely”). Raw scores for negative and positive affect items 

were averaged separately to comprise indices of negative and positive affect per instructions 

for the original scale, with higher scores indicating greater negative or positive affect. The 

scale has excellent psychometrics and previously has been used for state assessment of 

mood in daily diary studies [15]. Internal consistency (Cronbach alpha aggregated across 

measurement occasions) for this scale for the caregiver sample in this study was .95 for 

positive affect and .87 for negative affect.

Interaction with child: At each e-diary assessment, caregivers were asked whether or not 

they were presently or recently with their child; this information was used for descriptive 

information on the number of times each day that parents had the opportunity to influence 

their child through their responses to pain.
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2.3.2 Child electronic diary measures

Pain characteristics: Children were asked to rate pain intensity on a 50mm electronic 

visual analog scale (converted to a 0 to 100 scale for analyses) with anchors “no pain” to 

“worst pain possible.” Children also were asked to rate the unpleasantness of their pain 

using a similar visual analog scale with anchors “not bothering me at all” to “bothering me a 

lot.” Electronic visual analog pain scales have been validated in pediatric populations and 

are comparable to their paper-based counterparts [37,43]. Additionally, children were asked 

to identify the location(s) of their pain using a body map that had 7 main areas represented 

(head, upper body, left hand, right hand, hip and upper legs, right foot, left foot) along with 

branching options to select more specific locations within each main area; the number of 

larger pain locations identified was summed for use in analyses.

Pain interference: Pain interference was measured by items taken from the Child Activity 

Limitations Questionnaire [23,36], which is a validated pediatric measure of level of 

interference in doing regular activities due to pain. Children were asked to report their extent 

of difficulty with social activities (e.g., activities with friends and family, group or club 

activities), physical activities (e.g., sports, walking), and academic activities (e.g., writing, 

doing schoolwork) due to pain using a 4-point response scale ranging from “Not very 

difficult” to “Extremely difficult.” The total score on the 8 items asked at each assessment 

period was used for analyses, with higher scores indicating greater difficulty in carrying out 

typical activities due to pain. Internal consistency (Cronbach alpha aggregated across 

measurement occasions) for this scale was .84 for the study sample.

Mood: Children were asked to rate the extent to which they were currently feeling each of 

10 affective descriptors (5 positive and 5 negative) taken from the Positive and Negative 

Affect Schedule for Children [26]. A 4-point rating scale ranging from “very slightly or not 

at all” to “extremely” was provided for each item. Separate scores were computed for the 

positively and negatively valenced affective descriptors, per the recommended scoring for 

the PANAS-C. Higher scores indicate higher levels of negative or positive affect. The 

original PANAS-C and abbreviated (10-item) version have been well-validated for 

measurement of mood in children [16,26], and the PANAS-C has been used for ecological 

momentary assessment of mood in prior studies [17]. Internal consistency based on data 

from the current study was .82 for positive affect and .76 for negative affect.

2.3.3 Baseline measures—Information on child age, child sex (0=female, 1=male), and 

caregiver education level (6-point scale from "some high school" to "postgraduate degree") 

was obtained using a questionnaire for the purpose of describing the sample and for 

evaluating baseline covariates associated with caregiver pain responses. Physician-rated 

disease activity (using a 0–3 scale from "none" to "severe") was obtained as another 

potential covariate. Additionally, individual differences in caregiver perception of child 

vulnerability was measured as a potential covariate associated with caregiver pain response 

by using the Child Vulnerability Scale [18]. On this questionnaire, caregivers are asked to 

rate to what extent each of 8 statements is congruent with their perceptions of their child 

using a 4-point scale ranging from “definitely false” to “definitely true.” Sample items 

include “I sometimes get concerned that my child doesn’t look as healthy as s/he should” 
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and “When there is something going around, my child usually catches it.” Studies have 

supported the internal consistency, concurrent and predictive validity, and convergent 

validity of the measure in children with arthritis [3, 4], and prospective studies have found 

scores to be relatively stable over time [46]. Higher scores indicate greater perceived child 

vulnerability. Internal consistency on this scale for the present sample was found to be 

adequate (α=.84).

2.4 Analyses

Multilevel models using HLM software [41] were used for primary analyses. This type of 

analysis accounts for repeated measurements ("Level 1 units") nested within each child-

caregiver dyad ("Level 2 units") and is considered the most accurate analysis for the type of 

data furnished by ecological momentary assessment [2,33]. With 66 dyads each completing 

up to 90 repeated measurements of the study variables of interest, we had above the 

minimum sample sizes recommended from simulation studies for adequate power and valid 

parameter estimation [30]. Missing entries were handled within the models by using 

maximum likelihood estimation from all available data from each dyad.

2.4.1 Outcomes of caregiver responses to pain—The four caregiver pain response 

types (protecting, monitoring, minimizing, distracting) were specified in multilevel models 

as lagged time-varying predictors of current child pain intensity and pain interference (while 

controlling for prior pain intensity and pain interference scores, respectively, and the 

baseline covariates of child age and sex, disease severity, caregiver education level, and 

perceived child vulnerability). Only consecutive moments were evaluated in lagged models. 

The resulting model coefficients of focus indicated the shift in a child’s current pain 

intensity or pain interference directly following a caregiver's use of one more than their 

usual number of protecting, monitoring, minimizing, or distracting response to the child's 

pain.

2.4.2 Variability in caregiver responses to pain—Unconditional mean multilevel 

models (one-way ANOVAs with random effects) were specified for each of the four 

caregiver response types in order to derive the variance estimates needed to calculate an 

intraclass correlation coefficient (ICC). The ICC in this context represents an estimate of the 

relative proportion of total variance in the given type of caregiver pain response that is static/

trait-like (varying between caregivers only). ICC values below .5 (i.e., < 50%) indicate that 

most of the total variation is due to within-caregiver variance.

2.4.3 Predictors of caregiver responses to pain—Multilevel models were specified 

with frequency of use of the different types of caregiver responses to pain (averaged over all 

assessments) as the outcome and forced entry of the baseline covariates (child age, child sex, 

caregiver education level, physician-rated disease activity, and Child Vulnerability Scale 

scores). Estimated model coefficients of focus indicated the shift in caregivers’ average use 

of the different responses types for each unit change in the covariate. Significant covariates 

were retained in models as applicable.
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Multilevel models then were specified with simultaneous forced entry of child pain 

characteristics (intensity, unpleasantness, number of pain locations, and pain impact on 

activities) as time-varying predictors of the extent to which each caregiver response type was 

used at a given moment or at a subsequent moment (using lagging of the predictor 

variables). Similar models also were used with forced entry of child and caregiver negative 

and positive affect as predictor variables. Coefficients of focus from these models indicated 

the expected change in how much a caregiver would use a pain response type at or after 

times when the given predictor variable is one unit higher or lower than the respondent’s 

average level.

3.0 RESULTS

3.1 Descriptive statistics

Caregivers and children on average had complete diaries on 75% of moments (83% of days) 

and 81% of moments (87% of days), respectively. Caregivers reported some contact with 

their child on almost all measurement occasions (M = 90%; SD = 12%). Table 2 presents 

descriptive statistics for the child and caregiver variables measured by the electronic diary. 

Child scores for pain intensity, unpleasantness, and interference on average were in the 

lower range of their respective scales, though standard deviations were fairly high relative to 

mean values. Both children and caregivers generally reported low levels of negative affect 

and comparatively higher levels of positive affect.

Figure 1 shows box plots for the percentage of times caregivers reported using each of the 

four pain response types. Monitoring responses were used most often by caregivers, 

followed by protecting responses, distracting responses, and minimizing responses. 

Although in general caregivers rarely reported using minimizing responses, three caregivers 

reported using them at least one-third of the time.

3.2 Primary analyses

3.2.1 Outcomes of caregiver responses to pain—Table 3 shows the results of 

multilevel analyses evaluating lagged (prior) caregiver pain response variables as predictors 

of a child’s current pain intensity and pain interference (while controlling for prior pain 

intensity and pain interference scores, respectively, and the baseline covariates). After 

moments when caregivers used more protecting responses, child pain intensity and pain 

interference significantly increased. Following moments when caregivers used more 

minimizing responses, child pain interference significantly decreased. Caregiver use of 

distracting and monitoring responses was not significantly associated with subsequent 

changes in child pain intensity or pain interference.

3.2.2 Variability in caregiver responses to pain—Figure 2 graphically depicts the 

total variance accounted for in caregiver response types that is between- and within-

caregivers, based on ICCs computed from multilevel models. ICCs for the caregiver pain 

response types ranged from .22 (minimizing) to .48 (monitoring), indicating that only 

between 22–48% of the total variation in caregiver pain responses was due to relatively fixed 

Connelly et al. Page 7

Pain. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



individual differences. Thus, all caregiver pain response types showed evidence of varying 

more within caregivers (varying from moment to moment) than between caregivers.

3.2.3 Baseline predictors of caregivers' overall use of pain response types—
Table 4 shows the results of multilevel analyses evaluating predictors of caregiver responses 

to pain. Different baseline covariates were related to different caregiver response types. 

Specifically, caregiver education was significantly inversely associated with the frequency of 

using protective responses. Caregivers of male children more frequently used distracting 

responses, and caregivers of children with higher physician-rated disease activity more 

frequently used monitoring responses. Greater perceived child vulnerability was found to be 

significantly positively associated with use of all caregiver response types other than 

minimizing responses. There was no association between any baseline covariate and 

frequency of using minimizing responses to pain.

3.2.4 Time-varying predictors of when caregivers' use more or less of the pain 
response types—With regard to time-varying predictors of caregivers’ use of pain 

responses, caregivers reported significantly more protecting and monitoring responses at and 

after times when their child reported more pain unpleasantness, more pain interference, and 

more pain locations. Caregivers used significantly fewer minimizing responses at and after 

times when their child reported more pain interference with activities. Additionally, 

caregivers reported using fewer protecting responses at and after times when they had higher 

levels of positive affect; neither caregiver or child affect significantly predicted use of any of 

the other caregiver pain responses.

4.0 DISCUSSION

The current study extends the literature on caregiver responses to child pain by employing an 

intensive sampling methodology in a chronic disease population. Caregivers used 

smartphones to monitor their mood and responses to child pain while their child with JIA 

contemporaneously reported on their pain and symptoms. By using this methodology, we 

were able to examine the temporal relevance of caregiver responses to child pain. A key 

finding was that caregiver use of more protective responses at a given moment predicted a 

subsequent increase in child pain intensity and pain interference, whereas caregiver use of 

more minimizing responses at a given moment predicted a subsequent reduction in pain 

interference for the child.

How caregiver responses to pain translate into changes in child pain outcomes is a clinically 

important question that has been minimally examined to date in youth with chronic disease. 

In the case of persistent pain without an underlying disease, protective and monitoring pain 

responses have been considered problematic by virtue of being inconsistent with the primary 

treatment goal of improved functioning. Specifically, in youth with idiopathic pain, caregiver 

protective responses are associated with relatively lower participation of children in 

academic and physical activities and greater somatic complaints [1,13,28,51]. Results of the 

current study in youth with JIA demonstrated that when caregivers respond to pain with 

protective behavior, child pain intensity and pain interference subsequently increases. Thus, 

our results likewise suggest that caregiver protective responses generally should be 
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minimized in this population. However, protective responses may still be helpful for other 

outcomes (e.g., protecting inflamed joints) at moments when increased pain indicates a 

disease flare. Whether moments of pain in youth with a chronic disease reflects disease 

activity or some other occurrence, such as normal childhood aches or disordered pain 

processing, can be difficult to decipher for both caregivers and clinicians [8]. As such, 

conclusions regarding at what moments caregivers should limit protective responses in youth 

with a chronic disease requires further investigation.

The current study also found that after caregivers use more minimizing responses, pain 

interference in a child’s activities decreases as well. Minimizing responses (i.e., responses 

involving discounting of the significance of pain) also have been conceptualized as 

problematic, with some support for this from cross-sectional studies in idiopathic pain 

showing an association between minimizing responses and greater child disability [e.g., 13]. 

Overall, caregivers in our sample reported infrequent use of minimizing responses. However, 

on the occasions that a minimizing response was used by a caregiver, it appeared to actually 

promote a child’s subsequent maintenance of regular activity despite pain. This finding may 

still be interpreted as consistent with operant learning theory, and the fear-avoidance model 

of pain [21], in that a caregiver's minimizing response may fail to reinforce the child's 

avoidance of activities due to pain. Perhaps an occasional minimizing response by a parent is 

sufficiently compelling to alleviate a child’s concern about the significance of pain, such that 

the child carries on with usual activity. Although it is premature to make clinical 

recommendations on this finding without replication, the finding suggests that in a chronic 

disease sample there may be a potential benefit of judicious use of minimizing responses.

Another unexpected result of the current study was that distracting and monitoring responses 

to pain did not change the child’s pain intensity or pain interference. This finding contrasts 

with existing studies that have shown that a caregiver’s increased attention to pain increases 

a child’s symptom complaints, whereas distracting responses reduce them [13,49]. In these 

studies, however, pain is induced through experimental manipulation. It may be that the 

association of distracting and monitoring parent responses with child pain outcomes are 

inconsistent and not very robust for the more persistent pain of JIA, or that these responses 

predict other variables associated with pain such as fear or catastrophizing. Future studies 

might consider including multiple groups (e.g., well-children with acute pain, otherwise 

healthy children with idiopathic pain, and children with chronic disease) to more directly 

evaluate the moderating role of disease presence/absence on which caregiver responses 

improve a child's pain and other health outcomes.

An additional contribution of the current study was the finding that caregiver responses to 

pain were variable over time. This finding suggests that how a caregiver responds to pain in 

a child with chronic disease is partly context-specific. Relevant child factors that predicted 

how caregivers responded to pain at any given moment were found to be the severity of the 

child’s pain unpleasantness and pain interference. In particular, at or after times when 

children reported being more bothered by pain and/or more pain interference, caregivers 

responded with more than their usual amount of protecting and monitoring responses and 

with less minimizing responses. It may be that child’s pain unpleasantness and pain 

interference are at least in part the contextual clues caregivers use to determine whether to 
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respond with increased protective responses and attention to pain. These variables are in part 

behaviorally observable [22,29,40] and thus when at high levels may incite a more urgent 

response from caregivers. These findings add to our existing work in understanding how 

child variables improve or exacerbate daily pain and functioning in JIA [6,7,14] by 

determining that caregiver responses to pain are important to consider as well.

Interestingly, our study also found that caregivers’ emotional state predicted their response 

to their child’s pain. In particular, caregivers responded with fewer than usual protective 

responses at or after times when they reported more positive mood. Prior cross-sectional 

studies in samples of youth with painful chronic disease have suggested that the most 

distressed caregivers and those most likely to catastrophize about their child’s pain are the 

caregivers that are most likely to report high levels of protective and monitoring responses 

[9,25,27]. Results of the present study add to these findings by suggesting that when 
caregivers are experiencing higher levels of positive affect, they may be less likely to 

respond to their child’s pain in a way that subsequently increases pain intensity or 

interference. This may be due to caregivers feeling less compelled by fear and emotional 

distress to exclusively respond with increased protectiveness in these instances. Instead, as 

suggested by theories of positive emotions [19,32], when caregivers experience more 

positive emotions they may be better able to consider a broad range of response options. We 

have previously shown that in both children and adults with rheumatologic conditions, how 

emotions are regulated predicts pain and pain-related disability for that child or adult 

[14,15]. The current study adds to these data by suggesting that how caregivers regulate their 

positive emotions may partly determine how they respond to their child’s pain, and thereby 

may predict pain outcomes for the child. By extension, pain outcomes in youth with a 

painful chronic disease may improve by teaching caregivers strategies that can enhance their 

positive mood in a given moment. Future interventional research is required to test this 

hypothesis directly. However, recent work has shown that a cognitive-behaviorally based 

intervention for caregivers of youth with chronic pain that improved caregiver distress led to 

a reduction in caregiver protective responses and reduced child pain intensity [34].

Limitations of the present study should be considered when interpreting results. Data were 

generated from caregiver/child self-report, which may not be an accurate representation of 

the child or caregiver behavior. For example, some caregivers may have been hesitant to 

report minimizing responses even if they actually used these, and this may have influenced 

results. Subsequent studies might consider augmenting self-report data with behavioral 

observations to increase confidence in the validity of our findings. It also is important to note 

that the internal consistency of the subscale used to measure minimizing responses to pain 

was relatively low, as has been reported elsewhere [1,44]. This was likely due in part to only 

a few items comprising this scale but also can suggest broader issues in how items on this 

scale are interpreted or relate to one another for this population. One consequence of 

relatively low internal consistency is a reduction of power to detect associations with other 

variables. An additional limitation of our study is that we only collected data from one 

caregiver (typically mothers); different results may emerge from including a different 

caregiver given that all caregivers may not be consistent with one another in how they 

respond to child pain [45]. Similarly, we collected data on a small subset of all the variables 

that potentially could explain the context in which caregivers use more or less of a given 
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pain response type; future studies might consider expanding the focus to include variables 

such as parent catastrophizing [10, 25], child catastrophizing [45, 51], fear of pain [21], and 

accompanying symptoms that may co-occur with the pain. Additionally, although the design 

of the study enabled us to establish temporal precedence of relationships among caregiver 

responses and child outcomes, this is insufficient for inferring causal relationships. Indeed, 

child pain intensity and pain interference did not universally change or always change in the 

same direction following caregiver protective or minimizing responses.

In conclusion, the use of smartphone-based prospective sampling methodology enabled us to 

start understanding the context in which caregiver responses to child pain may change and 

the effect these changes may have on important outcomes for youth with chronic disease. 

Taking the study findings together, strategies aimed at increasing times of caregiver positive 

affect and decreasing times of high pain unpleasantness for a child may decrease the number 

of moments caregivers use protective pain responses; in turn this may help decrease the 

child's subsequent pain intensity and interference in daily activities. Future studies should 

consider caregiver responses to pain as at least partly context-specific, and therefore 

consider employing novel methodologies to examine context in order to better guide 

caregiver recommendations for youth with painful chronic disease.
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Study synopsis

Caregiver protective responses were found through smartphone-based ecological 

momentary assessment to predict increases in pain intensity and interference for youth 

with Juvenile Idiopathic Arthritis.
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Figure 1. 
Box and whisker plot for caregiver pain response types
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Figure 2. 
Relative contributions of within- and between-caregiver variance for caregiver pain 

responses

Connelly et al. Page 17

Pain. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Connelly et al. Page 18

Table 1

Definitions of caregiver pain response types.

Caregiver Pain
Response Type

Definition Sample Items

Protecting Provision of special attention or privileges, or assisted
reduction of normal responsibilities, in response to the
expression of pain or potential for pain

“Give your child special privileges”
“Keep your child inside the house”

Monitoring Use of inquiry and extra vigilance to check on the
child’s pain status

“Check on your child to see how he/she is doing”
“Ask your child questions about how he/she feels”

Minimizing Verbal discounting of the significance of pain or
criticizing the expression of pain as excessive

“Express irritation or frustration with your child”
“Tell your child not to make such a fuss about it”

Distracting Efforts to engage the child’s attention in other activities
or sensory stimuli besides pain

“Talk to your child about something else to take
your child’s mind off it”
“Try to involve your child in some activity”
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Table 2

Descriptive statistics for the child and caregiver electronic diary variables

Variable Possible Score
Range

Observed
Mean (SD)

Child pain intensity 0 to 100 26.0 (20.6)

Child pain unpleasantness 0 to 100 26.0 (20.0)

Child pain locations 0 to 7 1.0 (1.1)

Pain interference 0 to 32 6.9 (2.3)

Child positive affect 1 to 4 2.1 (.5)

Child negative affect 1 to 4 1.2 (.2)

Caregiver positive affect 1 to 4 2.7 (.8)

Caregiver negative affect 1 to 4 1.3 (.4)

Proportion of times monitoring responses were used 0 to 1.0 .40 (.33)

Proportion of times protective responses were used 0 to 1.0 .29 (.32)

Proportion of times minimizing responses were used 0 to 1.0 .04 (.09)

Proportion of times distracting responses were used 0 to 1.0 .14 (.19)
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