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Pediatric chronic pain has a detrimental effect on the health of 
youth, with a concomitant adverse impact on all individuals 

invested in their well-being, paticularly their parents (1-5). Chronic 
pain also often impacts children’s daily activities; therefore, accurately 
assessing the child’s difficulty in performing usual activities is import-
ant (6-8). Pain intensity and functional disability are, thus, both rou-
tinely incorporated into the clinical assessment of pediatric chronic 
pain patients (9-11). However, there may appear to be a disconnect 
between reported pediatric pain intensity and its related level of func-
tional disability or impairment (9,12). 

Given the integral role of parents in their children’s lives, parents 
and patients often each provide reports of the patient’s pain intensity 
and pain-related functioning (8). However, cross-informant variance 
is often observed in patient self-reports versus parent proxy reports of 
pediatric chronic pain and disability. The integrative model of pedi-
atric chronic pain, proposed by Palermo and Chambers (13), as well 
as the biobehavioural model of pediatric chronic pain proposed by 
Varni et al (14), include biological, parental and environmental 
contributing factors, in addition to a strong interactive element in 
the parent-child dyad. Published data show that parental chronic 
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BACkGRound: Cross-informant variance is often observed in patient 
self-reports versus parent proxy reports of pediatric chronic pain and 
disability.
oBJeCTIVe: To assess the relationship and merit of the child versus par-
ent perspective.
MeThodS: A total of 99 patients (eight to 17 years of age [mean 
13.2 years]; 71% female, 81% Caucasian) and parents completed the 
Pediatric Pain Questionnaire and Functional Disability Inventory at their 
initial clinic visit. Patients’ and parents’ pain intensity and disability scores 
were analyzed using an intraclass correlation coefficient (ICC), Wilcoxon 
signed-rank test, Bland-Altman plot and Spearman’s correlation coeffi-
cient. The association between clinical/demographic variables and differ-
ences in patient/parent pain intensity and disability scores was assessed 
using multivariable regression.
ReSuLTS: There was significant agreement between patients’ self-reports 
and parents’ proxy reports of their child’s pain intensity (ICC=0.52; 
P<0.001) and disability (ICC=0.57; P=0.004) at the individual level. 
There were no significant group differences in patient versus parent-proxy 
pain intensity scores (P=0.40) and disability scores (P=0.54). The differ-
ence between patient and parent-proxy pain intensity was associated with 
patients’ self-reported pain intensity (P<0.001). The difference between 
patient and parent-proxy disability was associated with patient’s self-
reported pain disability (P<0.001). Bland-Altman plots revealed major 
inter-rater variation in the Pediatric Pain Questionnaire and Functional 
Disability Inventory across their score ranges. A significant relationship 
(r=0.38; P<0.001) was observed between patients’ self-reported pain inten-
sity and disability.
ConCLuSIonS: While equal merit should ideally be given to pediatric 
chronic pain patients’ self-reports and their parents’ proxy reports of pain 
intensity and disability, it would appear that, as needed, pediatric patients 
or parents can offer a clinically valid, single clinical perspective.

key Words: Adolescents; Children; Chronic pain; Disability; Functional 
capacity; Pain intensity; Parent-child; Pediatrics

Les perceptions des patients et des parents sur la 
douleur et l’incapacité chez les enfants et les 
adolescents atteints de diverses maladies chroniques

hISToRIQue : On observe des variances transversales dans les rapports 
des patients et des parents mandataires sur la douleur et l’incapacité chro-
nique en pédiatrie.
oBJeCTIF : Évaluer la relation entre le point de vue de l’enfant et celui 
du parent et le mérite des deux points de vue.
MÉThodoLoGIe : Au total, 99 patients (de huit à 17 ans [moyenne de 
13,2 ans]; 71 % de filles, 81 % de blancs) et parents ont rempli le question-
naire sur la douleur en pédiatrie et l’inventaire de l’incapacité fonction-
nelle lors de leur premier rendez-vous en clinique. Les chercheurs ont 
analysé les indices d’intensité de la douleur et d’incapacité chez les patients 
et les parents au moyen d’un coefficient de corrélation intraclasse (CCI), 
du test de comparaison des données de Wilcoxon, du graphique de Bland-
Altman et du coefficient de corrélation de Spearman. Ils ont évalué 
l’association entre les variables cliniques et démographiques et les dif-
férences d’indices d’intensité de la douleur et d’incapacité chez les patients 
et les parents à l’aide de la régression multivariable.
RÉSuLTATS : Les chercheurs ont constaté une concordance significative 
entre les rapports des patients et ceux des parents mandataires au sujet de 
l’intensité de la douleur des enfants (CCI=0,52; P<0,001) et de leur inca-
pacité (CCI=0,57; P=0,004) sur le plan individuel. Ils n’ont pas remarqué 
de différences significatives de groupe pour ce qui est des indices d’intensité 
de la douleur (P=0,40) et d’invalidité (P=0,54) entre les patients et les 
parents mandataires. La différence d’intensité de la douleur entre les 
patients et les parents mandataires s’associait à l’intensité de la douleur 
déclaré par les patients (P<0,001). La différence entre l’incapacité déclarée 
par le patient et par le parent mandataire s’associait à l’incapacité décou-
lant de la douleur déclarée par le patient (P<0,001). Les graphiques de 
Bland-Altman ont révélé une variation marquée entre les évaluateurs pour 
ce qui est de la plage des indices du questionnaire de douleur en pédiatrie 
et de l’inventaire d’incapacité fonctionnelle. Les chercheurs ont constaté 
une relation significative (r=0,38; P<0,001) entre l’intensité de la douleur 
et l’incapacité déclarées par le patient.
ConCLuSIonS : Idéalement, il faudrait attribuer le même mérite au 
compte rendu des patients atteints de douleur chronique et à celui de leurs 
parents mandataires au sujet de l’intensité de la douleur et de l’incapacité, 
mais il semble qu’au besoin, les patients d’âge pédiatrique ou leurs parents 
peuvent donner un point de vue unique valable sur le plan clinique.
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pain is associated with chronic pain in older children and adoles-
cents (15-18). It is, thus, plausible that such factors, including par-
ental chronic pain intensity, could affect agreement within the 
parent-child dyad with regard to a pediatric patient’s chronic pain 
and related disability.

Children with chronic pain also typically interact with numerous 
health care providers during their search to understand and to amel-
iorate their pain (19). Such interactions with health care providers 
have a tremendous influence on children’s perceptions and chronic 
pain experiences. However, in these clinical interactions, children 
have reported feeling misunderstood, disbelieved and abandoned 
(19). This may result, in part, from the unique central role of the 
parent and the nearly certain presence of a parent when pediatric 
health care services are provided (20). This often central, if not pre-
dominant, role of the parent is exemplified by seeking care, treat-
ment expectations and clinical decision making often relying equally 
or even solely on parent proxy reports of a pediatric patient’s health 
status, including chronic pain intensity and pain-related disability 
(21,22).

Therefore, to make the best use of clinical data provided by 
both the patient and parent, clinicians need to be aware of patterns 
of agreement versus disagreement in these two perspectives (8). 
Previous studies have observed statistically significant correlation 
coefficients between child- and parent-reported scores when valid-
ating the Functional Disability Inventory (FDI) (23), the Child 
Activity Limitations Interview (CALI) (7,24) and the Child Activity 
Limitations Questionnaire (25). However, the reported correlation 
coefficients varied widely between 0.21 and 0.73 (7,23-25). These 
authors also reported only moderate correlation coefficients (0.37 to 
0.43) between pediatric chronic pain patients’ self-reported pain 
intensity and their pain-related functional disability or impairment 
(7,24,25). Thus, there appears to be a need for further evaluation 
of the complex relationship in the parent-child dyad with pediatric 
chronic pain.

The present prospective study was, therefore, undertaken to further 
examine the relationship in the parent-child dyad between pain and 
disability in pediatric patients with a variety of chronic pain disorders, 
who were referred to a pediatric chronic pain medicine program. 
Specifically, using collected primary data, we assessed: the agreement 
between pediatric patients’ self-report and their parents’ proxy report 
of the child’s chronic pain intensity using the Pediatric Pain 
Questionnaire (PPQ) and functional disability using the FDI; the 
degree to which this patient-parent agreement is affected by additional 
demographic, clinical and environmental factors including the par-
ents’ own self-reported pain intensity and disability using the Brief 
Pain Inventory-Short Form (BPI-SF); and the relationship between 
pediatric patients’ self-reports of their chronic pain and functional 
disability. 

MeThodS
Setting and participants
Study participation was offered to 145 eligible patients between 
eight and 17 years of age, who were consecutively evaluated in an 
outpatient pediatric chronic pain medicine clinic at a free-standing 
children’s hospital (the Children’s Hospital of Alabama, Birmingham, 
Alabama, USA) between May 2009 and December 2010. All 

patients were referred to this ambulatory clinic (by their primary care 
physician or another subspecialist physician) with an existing 
chronic pain diagnosis. The present study was approved by the 
Institutional Review Board of the University of Alabama at 
Birmingham, Birmingham, Alabama. Written parental consent and 
written patient assent were obtained before study enrollment.

Because of the low prevalence in the study population of patients 
of Hispanic or Latino origin (3.2%) and a primary language other than 
English (3.2%) (26), patients in whose families English was not the 
primary language were excluded from the present study. Patients with 
severe cognitive dysfunction were also excluded.

Study design
Enrolled patients and their parents completed the study question-
naires, diagnostic instruments and health surveys (Table 1) at the time 
of their initial appointment in the clinic, but before being evaluated 
by a pain medicine physician or any other health care providers. The 
patient and the parent were consistently instructed by the study 
coordinator on how to complete the measurement instruments. The 
patient and parent were explicitly instructed to complete the study 
questionnaires entirely independently to minimize any respondent 
cross-contamination. The study instruments were administered in the 
same order. 

Patient measurement instruments 
Pain intensity – PPQ: The PPQ is a patient self-reported and age-
specific (child: eight to 12 years of age; adolescent: 13 to 18 years of 
age) assessment instrument (9,12,27). Parent proxy reports are also 
available for each age group. The PPQ assesses pain intensity using a 
100 mm horizontal line (visual analogue scale [VAS]) that is without 
numbers but ranges from 0 (anchored either by a smiling cartoon face 
and “no hurt at all” or by “no pain, not hurting, no discomfort”) to 
100 (anchored either by a sad cartoon face and “hurting a whole lot” 
or by “severe pain, hurting a whole lot, very uncomfortable”). The 
PPQ assesses pain intensity at the present time (“now”) and at its 
worst in the past week. In the absence of clear published guidance, the 
PPQ pain intensity score at its worst in the past week was used because 
these levels were the likely motivation for seeking care in the clinic. 
No other sensory or affective elements of the PPQ were used in the 
present study. The patient completed the age-specific self-report ver-
sion of the PPQ, and the parent completed the parent proxy-report 
PPQ.

The PPQ is a reliable and valid tool for measuring pediatric chronic 
pain intensity (9,27). An evidence-based review of the various assess-
ment tools for pediatric pain, including pain intensity self-report scales, 
rated the VAS and PPQ as “well established” (28). The PPQ has been 
one of the most widely used comprehensive pain questionnaire for chil-
dren and adolescents with chronic pain disorders (29). 
disability and functional impairment – FdI: The FDI is a parallel 
patient self-report and parent proxy-report questionnaire for children 
and adolescents (eight to 17 years of age) that assesses perceived diffi-
culty in performing activities in the context of school, home, recrea-
tion and social interaction (11,30). The FDI consists of 15 items that 
are each rated on a five-point scale (0 = no trouble, 1 = a little trouble, 
2 = some trouble, 3 = a lot of trouble, 4 = impossible), generating a 
total score ranging from 0 to 60. The patient completed the FDI Child 
and Adolescent Form, and the parent completed the FDI Parent Form.

The FDI has demonstrated sufficient reliability and validity in 
assessing disability across the range of chronic pain conditions (23). 
Based on published psychometric properties, a recent evidence-based 
review classified the FDI as “well established” (31). Of note, a recent 
multicentre study validated a three-level ordinal classification sys-
tem for the FDI (0 to 12 = ‘no/minimal’, 13 to 29 = ‘moderate’ and 
>30 = ‘severe’), with patients scoring in the ‘moderate’ disability cat-
egory being the most typical patients presenting to specialty pediatric 
pain medicine clinics (32). However, the raw total (0 to 60) FDI score 
was used for the present analyses.

Table 1
Measurement instruments completed by study patients 
and their parents
Measurement instrument Patient completed Parent completed
Pediatric Pain Questionnaire Patient self-reported Parent proxy-reported
Functional Disability Inventory Patient self-reported Parent proxy-reported 
Brief Pain Inventory-Short Form – Parent self-reported
   Pain intensity component – Parent self-reported
   Pain interference component – Parent self-reported
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Parent measurement instrument
Parent chronic pain intensity – BPI-SF: The BPI-SF is a self-
administered questionnaire that assesses the severity of adult pain and 
the impact of pain on daily function (ie, functional disability) (33). 
Although developed for cancer pain, the BPI-SF has demonstrated 
sufficient reliability and validity with chronic nonmalignant pain 
(34). Respondents rate their pain intensity on the BPI-SF using an 
11-point numerical rating scale with anchors of “no pain” and “pain as 
bad as you can imagine”. Pain intensity values are obtained for its 
worst in the past 24 h, its least in the past 24 h, on average, and “right 
now” (35). In a manner similar to the two patient PPQ VAS scores, 
the BPI-SF pain score at its worst in the past 24 h was used in the 
present study. The BPI-SF also measures pain interference with seven 
daily activities in the past 24 h, specifically, general activity, walking, 
work, mood, enjoyment of life, relations with others and sleep (33). 
Respondents rate each activity on an 11-point scale (from 0, “Does 
not interfere” to 10, “Completely interferes”). The BPI-SF pain inter-
ference value was scored as typically the mean of the seven interfer-
ence items, with a scoring range of 0 to 10 (10). In the present study, 
parents completed both the pain intensity and pain interference 
components of BPI-SF on themselves.

Statistical analyses
Continuous variables were summarized using descriptive statistics 
(mean and SD, or median and interquartile range). Categorical vari-
ables were summarized using frequency counts and percentages. In 
addition to generating Q-Q plots, the Shapiro-Wilk test was applied to 
confirm the normality of the continuous variables and, thus, fitness for 
a parametric test statistic. Any continuous demographic or clinical 
outcome variable found to lack normality was reported and treated as 
nonparametric.

The agreement between the individual patient self-reported and 
parent proxy-reported PPQ scores and FDI scores were assessed using 
intraclass correlation coefficient (ICC) values (36,37). Median group 
differences in these non-normally distributed PPQ scores and FDI 
scores were analyzed using the Wilcoxon signed-rank test. These com-
parative analyses were conducted for the total sample and separately 
for two patient age groups (eight to 12 years of age and 13 to 17 years 
of age).

Bland-Altman plots were used to evaluate any systematic tendency 
for parent proxy reports to overestimate or underestimate pain inten-
sity and functional disability compared with patient self-reports. The 
mean patient-parent arithmetic difference (patient score minus parent 
score) was first calculated for the PPQ and the FDI (36). A Bland-
Altman plot was then generated for the paired patient-parent PPQ 
scores and patient-parent FDI scores to further assess their agreement 
(38,39). 

A simultaneous multivariable linear regression model was used to 
evaluate the association among the patient age (years), patient sex 
(female or male), patient race (African-American or Caucasian), dur-
ation of patient’s pain (months), patient pain intensity (PPQ VAS 
score), parental pain intensity (BPI-SF pain score), and the observed 
difference between patient self-reported and parent proxy-reported 
PPQ scores. A stepwise regression method was used, with entry criter-
ion of P<0.05 and removal criterion of P>0.10.

A simultaneous multivariable linear regression model was also used 
to evaluate the association between patient’s age, sex, race, duration 

of pain, patient functional disability (patient FDI score), parental 
pain-related disability (BPI-SF pain interference score), and the 
observed difference between patient self-reported and parent proxy-
reported FDI scores. A stepwise regression method, with entry criter-
ion of P<0.05 and removal criterion of P>0.10, was used.

The relationship between patient self-reported PPQ and FDI scores 
was assessed using Spearman’s correlation coefficients, for the total 
sample and separately for the two patient age groups (eight to 12 years 
of age and 13 to 17 years of age).

For the correlations and group comparisons between the patient 
self-reported and the parent proxy-reported PPQ and FDI scores, as 
well as the unstandardized beta-coefficients from the fitted multivari-
able regression models, P<0.05 was considered to be statistically sig-
nificant. The conventional correlation values of 0.10 to 0.29 = small 
(weak), 0.30 to 0.49 = medium (moderate) and 0.50 to 1.0 = large 
(strong) were applied (40), with a more rigorous a priori criterion 
(minimum) value of 0.50 required for adequate patient-parent con-
cordance. All statistical analyses were performed using SPSS version 
19.0 (IBM Corporation, USA). Bland-Altman plots were generated 
using MedCalc version 11.6.1.0 (MedCalc Software Inc, Belgium).

ReSuLTS
A total of 99 of the 145 (68%) eligible patients and their accompany-
ing parents were enrolled in the present study. The majority of the 
study participants in this sequential, convenience sample were female 
(71%) and early adolescents (mean [±SD] age 13.2±2.4 years). Eighty-
one per cent were Caucasian, 17% African-American, 1% Native 
American and 1% Asian. The enrolled patients presented with a var-
iety of primary chronic pain conditions: headache (21%); cervical, 
thoracic, lumbar and/or sacral spine pain (19%); abdominal pain 
(18%); extremity or large joint pain (18%); fibromyalgia or a myofa-
scial pain syndrome (15%); or peripheral neuropathic pain (including 
complex regional pain syndrome types I and II) (8%). All study 
patients had experienced their presenting pain condition for longer 
than one month (median duration 15 months, interquartile range 
seven to 36 months). 

No data were collected on the reasons for study nonparticipation. 
However, the relatively low participation rate appeared to be due to 
frequently expressed parental time constraints and the already exten-
sive evaluation performed on all new clinic patients. If both parents 
were available, one volunteered to serve as the sole study participant.

Agreement between patient self-reported and parent proxy-reported 
pain intensity
Agreement between individual PPQ pain scores: Table 2 presents the 
ICCs between the individual patient self-reported and the parent 
proxy-reported PPQ scores. The PPQ pain score agreement between 
patients and their parents met the a priori criterion (minimum) ICC 
value of 0.5 and was statistically significant (P<0.001) across the 
entire patient age range. The PPQ ICCs varied considerably between 
the two patient age strata (eight to 12 years of age and 13 to 17 years 
of age), with stronger agreement (ICC=0.75) observed in the older age 
group but no agreement (ICC=0.15) observed in the younger age 
group. 
Agreement between group PPQ pain scores: Table 3 presents the 
group median patient self-reported and parent proxy-reported PPQ 
scores. At that group level, there was no statistically significant 

Table 2
Correlations between patient self-reported and parent proxy-reported pain intensity scores on the Pediatric Pain 
Questionnaire (PPQ) and functional disability scores on the Functional Disability Index (FDI)

Scale
Intraclass correlation coefficients

Total sample (n=98) 8–12 years of age (n=37) 13–17 years of age (n=61) 
PPQ (visual analogue scale) 0.52 (0.36 to 0.65)* 0.15 (−0.18 to 0.45)† 0.75 (0.62 to 0.84)*
FDI 0.57 (0.41 to 0.69)* 0.43 (0.13 to 0.66)‡ 0.66 (0.49 to 0.78)*

Numbers in parentheses represent the 95% CIs for reported point estimates. *P<0.001 (patient versus parent); †P=0.18 (patient versus parent); ‡P=0.004 (patient 
versus parent)
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difference between patient self-reported and the parent proxy-
reported PPQ scores. The observed overall group median differ-
ence of 5.0 in the PPQ scores also did not appear to be clinically 
meaningful. 

However, the Bland-Altman plot for the PPQ scores (Figure 1) 
revealed a considerable amount of variation and systematic bias in the 
parent-child dyad, with 95% limits of agreement ranging from 
−34.4 to 35.2 (on the 100-point PPQ pain scale), indicating a clinic-
ally significant inter-rater variability pattern across the entire graph 
(PPQ score range). However, there appeared to be greater parent-child 
agreement at greater pain intensity levels (average PPQ scores higher 
than approximately 80 of 100).

Predictors of patient-parent agreement about pain intensity
Table 4 presents the results of the multivariable regression model for 
the relationship among the patient’s age, sex, race, duration of pain, 
patient pain intensity (PPQ), parent pain intensity (BPI-SF) and 
dependent variable of the patient-parent agreement about the patient’s 
pain intensity. There was a statistically significant association between 
the patient’s self-reported pain intensity (β=0.56, P<0.001) and the 
difference between the patient self-reported and parent proxy-reported 
pain intensity scores on the PPQ. The difference between the patient 
and parent PPQ scores increased by 0.56 points with each one-point 
increase in the patient’s PPQ score. 

Agreement between patient self-reported and parent proxy-
reported functional disability
Agreement between individual FdI scores: Table 2 presents the 
ICCs between the individual patient self-reported and the parent 
proxy-reported FDI scores. The FDI score agreement between 
patients and their parents met the a priori criterion (minimum) ICC 
value of 0.5 and was statistically significant (P<0.001) across the 
entire patient age range. The FDI ICCs varied considerably between 
the two patient age strata (eight to 12 years of age and 13 to 17 years 
of age), with stronger agreement (ICC=0.66) observed in the older 
patients.
Agreement between group FdI scores: Table 3 presents the group 
median patient self-reported and parent proxy-reported FDI scores. At 
the group level, there was no statistically significant difference 
between the patient self-reported and the parent proxy-reported FDI 
scores. The observed overall group median difference of 3.0 in the 
PPQ scores also did not appear to be clinically meaningful.

However, the Bland-Altman plot for the FDI scores (Figure 2) 
revealed a large but inconsistent amount of variation and systematic 
bias in the parent-child dyad, with 95% limits of agreement ranging 
from −24.0 to 22.8 (on the 60-point functional disability scale), indi-
cating a clinically significant inter-rater variability pattern across the 
entire graph (FDI score range). Furthermore, no consistent pattern was 
observed within the FDI score range.

Predictors of patient-parent agreement with regard to functional 
disability
Table 4 presents the results of the multivariable regression model for 
the relationship among the patient’s age, sex, race, duration of pain, 
patient functional disability, parental pain-related disability, and 
dependent variable of the patient-parent agreement with regard to the 
patient’s functional disability on the FDI. There was a statistically 
significant association between the patient’s self-reported functional 
disability (β=0.50; P<0.001) and the difference between the patient 
self-reported and parent proxy-reported disability scores on the FDI. 
The difference between the patient and parent FDI scores increased by 
0.5 points with each one-point increase in the patient’s FDI score.

Figure 1) Bland-Altman plot for the Pediatric Pain Questionnaire (PPQ) 
scores

Table 3
Median patient self-reported and parent proxy-reported 
pain intensity scores on the Pediatric Pain Questionnaire 
and functional disability scores on the Functional 
Disability Index

Scale
Total sample  

(n=99)
8–12 years of age 

(n=37)
13–18 years of age 

(n=62) 
Pediatric Pain Questionnaire (0–100 visual analogue scale)
Patient 85.0 (72.0–97.0)* 83.0 (55.0–97.5)† 89.0 (76.0–97.0)‡

Parent 90.0 (75.0–97.0) 84.0 (74.0–96.5) 90.0 (78.5–98.0)
Functional Disability Inventory (0–60 score range)
Patient 22.0 (13.0–31.5)§ 20.0 (9.0–30.0)¶ 23.0 (15.0–35.5)**
Parent 25.0 (12.8–33.0) 22.0 (9.0–30.0) 29.0 (17.0–33.5)

Numbers in parentheses represent the interquartile ranges for reported point 
estimates. *P=0.40 (patient versus parent); †P=0.22 (patient versus parent); 
‡P=0.15 (patient versus parent); §P=0.54 (patient versus parent); ¶P=0.46 
(patient versus parent); **P=0.79 (patient versus parent)

Table 4
Regression coefficients for predictors of the congruence 
between patient self-reported and parent proxy-reported pain 
intensity scores and between patient self-reported and 
parent proxy-reported functional disability index (FDI) scores

Independent 
variable

Dependent variable

PPQ pain score difference
FDI functional disability 

score difference
β P β P

Patient age, years 0.20 (−1.09, 1.49) 0.76 −0.11 (−1.06, 0.85) 0.83
Patient sex,  

female/male
−1.86 (−8.83, 5.11) 0.60 −1.38 (−6.48, 3.73) 0.59

Patient race, 
African-American/
Caucasian

2.44 (−1.92, 6.80) 0.27 0.16 (−2.89, 3.20) 0.92

Patient’s duration 
of pain, months

−0.003 (−0.09, 0.084) 0.94 −0.017 (−0.082, 
0.048)

0.60

Patient PPQ score 0.56 (0.41, 0.71) <0.001 N/A
Patient FDI score N/A 0.50 (0.31, 0.69) <0.001
Parent BPI-SF  

pain score
−0.38 (−1.41, 0.65) 0.46 N/A

Parent BPI-SF  
interference score

N/A −0.12 (−0.96, 0.71) 0.77

Numbers in parentheses represent 95% CIs for reported point estimates. Total 
sample, n=97. BPI-SF Brief Pain Inventory-Short Form; N/A Not applicable; 
PPQ Pediatric Pain Questionnaire
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Relationship between patient self-reported pain intensity and 
patient self-reported functional disability
Table 5 presents the Spearman’s correlation coefficients between the 
enrolled patients’ self-reported PPQ scores and their FDI scores. There 
was a moderately positive and statistically significant relationship 
between PPQ scores and FDI scores across the entire patient age range 
(P<0.001) and within the 13 to 17 years of age stratum (P<0.001) but 
not within the eight to 12 years of age stratum (P=0.27). However, 
none of these correlations achieved the a priori minimum (criterion) 
r value of 0.5. Moreover, despite a very high group median self-
reported pain intensity score of 85.0 (interquartile range 72.0 to 97.0), 
24% of study patients reported ‘no/minimal’ disability, 43% ‘moderate’ 
disability and only 33% ‘severe’ disability, based on the above recently 
defined three-level classification system for the FDI (32). 

dISCuSSIon
In our sample of pediatric chronic pain patients, there was parent-child 
agreement at the individual level in adolescents (13 to 17 years of age), 
but not in younger children (eight to 12 years of age), regarding the 
patient’s pain intensity. However, there were no overall or age-specific 
group differences between the paired patient self-reported and the par-
ent proxy-reported PPQ scores. The difference between the paired 
patients’ self-reported and parents’ proxy-reported pain scores was sig-
nificantly associated with greater patient pain intensity. Across the 
entire age range, there was parent-child agreement at the individual 
level regarding the patient’s functional disability. There were also no 
overall or age-specific group differences between the paired patient self-
reported and the parent proxy-reported FDI scores. The difference 
between the paired patients’ self-reported and parents’ proxy-reported 
disability scores was significantly associated with greater patient func-
tional disability. There was a significant, but only moderately positive, 
relationship between our pediatric chronic pain patients’ self-reported 
PPQ scores and their self-reported FDI scores in adolescents (13 to 
17 years of age), but not in younger children (eight to 12 years of age). 
While equal merit should ideally be given to pediatric chronic pain 
patients’ self-reports and their parents’ proxy reports of pain intensity 
and disability, it would thus appear that, as needed, pediatric patients or 
parents can offer a clinically valid, single clinical perspective.

Previous studies of child versus parent perceptions of pediatric 
health status have applied various statistical methods, resulting in 
potentially artefactually conflicting results and conclusions (41-43). 
Specifically, child-parent agreement should ideally be assessed at the 
level of the individual according to ICC and at the level of the group 
according to comparison of means (or medians if the data are 

nonparametric) (44-46). With a paired data set with two variables that 
measure the same construct (eg, functional disability), rather than two 
different constructs for a single individual (eg, pain intensity and func-
tional disability), the ICC is a more appropriate measure of agreement 
than the more frequently applied Pearson’s or Spearman’s correlation 
(47,48).

Furthermore, Bland and Altman (38,39) have argued that when 
looking for agreement between clinical measurement methods, calcu-
lating the Pearson’s (or Spearman’s) correlation coefficient could pro-
duce erroneous results because it measures the strength of the 
relationship and not the level of agreement, and it does not take into 
consideration systematic error (43,49). Likewise, a change in the scale 
of measurement would not affect the correlation but could have a sig-
nificant effect on the level of agreement. Similarly, using a paired t test 
(or Wilcoxon signed-rank test) to compare the child-parent responses 
may detect differences but would not identify the variability or the 
systematic error (38,39,43,49). Additional insight into the pattern of 
agreement between child self-reported and parent proxy-reported 
health status can thus be provided by a Bland-Altman plot (43). For 
completeness and comparison purposes, all three methods of assessing 
child-parent agreement were thus applied here to analyze our data col-
lected using the PPQ and FDI instruments. 

In patients referred to a pediatric gastroenterology clinic for 
evaluation of chronic abdominal pain, Pearson’s correlation coeffi-
cients between child and parent reports on the FDI were significant for 
girls (r=0.31) and for boys (r=0.32). The agreement between child and 
parent reports on the FDI was stronger at 12 to 17 years of age (r=0.50) 
compared with eight to 11 years of age (r=0.21) (23). In our more 
diverse pediatric chronic pain sample, we observed higher ICC values 
but a similar stronger correlation in older patients. This age-related 
difference may reflect more robust communication between adoles-
cents and their parents, and possibly their health care providers. This 
would suggest that younger pediatric chronic pain patients require 
additional efforts by their parents and treating clinicians to have their 
functional limitations well understood. 

Unlike in children with juvenile idiopathic arthritis, in whom 
Bland-Altman plots have revealed good parent-child (and good 
physician-child) agreement at the lowest levels of pain intensity and 
increasing disagreement with increasing pain intensity (50,51), we 
observed better parent-child agreement at higher levels of pain inten-
sity (average PPQ scores higher than approximately 80 of 100). We 
observed neither such pattern of agreement in the Bland-Altman plot 
of FDI scores. This may indicate that children are more able or more 
likely to communicate their chronic pain intensity – especially when 
it is severe – than their functional disability level to their parents and 
treating clinicians. If so, then particular attention should be devoted 
by the parent and clinician to eliciting and endorsing the pediatric 
patient’s own perspective on the adverse functional effects of their 
chronic pain. 

However, based on a regression model, we observed that the dif-
ference between patients’ self-reported and parents’ proxy-reported 
PPQ scores was significantly associated only with greater intensity of 
the child’s pain. A large-scale German population study of chronic 

Figure 2) Bland-Altman plot for the Functional Disability Index (FDI) scores

Table 5
Correlations between patients’ self-reported pain intensity 
and patients’ self-reported functional disability

Scale

Spearman’s correlation coefficients
Total sample 

(n=97)
8–12 years of age 

(n=37)
13–18 years of age 

(n=60)
PPQ score versus 

FDI score
0.38  

(0.20–0.54)*
0.19  

(−0.14–0.48)†
0.47  

(0.24–0.64)*

Numbers in parentheses represent 95% CIs for reported point estimates. 
*P<0.001; †P=0.27. FDI Functional Disability Inventory; PPQ Pediatric Pain 
Questionnaire (0–100 mm visual analogue scale)  
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headache assessed the agreement between child and parent reports 
regarding various domains of pediatric health (52). Of note, as in 
our present outpatient clinic sample, patient age, sex and a history of 
parental pain (headache) were not associated with the observed dif-
ferences between child and parent reports about pediatric headache 
frequency, duration and intensity in this general population cohort 
(52). These collective findings do not support a significant degree of 
parental enmeshment, pain behaviour modelling and perpetuation 
of a ‘family sickness model’ between parents and their children with 
chronic pain.

The CALI is another instrument designed to assess functional 
impairment due to chronic pain in school-age children (7,25). In 
the initial pilot study of the CALI in children with recurrent pain, 
a significant correlation was observed between patients’ self-
reported pain intensity scores and their FDI scores (r=0.43) (7). A 
significant correlation was also observed between children’s self-
reported pain intensity scores and their CALI-21 scores (r=0.42) 
(24). In the subsequent development and validation of the Child 
Activity Limitations Questionnaire (the paper-and-pencil, self-
report version of the CALI), a significant correlation was observed 
between patient self-reported pain intensity and Child Activity 
Limitations Questionnaire scores (r=0.37). While we observed 
comparable and statistically significant correlations between pain 
intensity and functional disability overall (r=0.38) and in older 
patients (r=0.47), our present correlation was very low and not 
significant in younger patients (r=0.19). None of these reported 
correlations met an a priori minimum (cut-point) of 0.5, suggesting 
that, at least in routine clinical practice, pediatric pain medicine 
practitioners should continue to focus on improvement in daily 
function with patients and their parents (on a case-by-case basis), 
with less emphasis, perhaps, being placed on immediate pain inten-
sity reduction or its ultimate elimination.

In a sample of children and adolescents with chronic pain condi-
tions being evaluated in a pediatric pain management clinic, signifi-
cant correlations were observed between child and parent reports for 
the total CALI score (r=0.73; ICC=0.73) (24). Despite a similarly 
diverse sample of chronic pain diagnoses, this overall child-parent 
ICC value with the CALI was stronger than the overall ICC of 
0.57 we observed with the FDI. As noted by Palermo et al (7,24), the 
CALI may, thus, be a better chronic pain measure than the FDI, 
except perhaps for functional abdominal pain.

Finally, children with chronic pain often interact with numerous 
health care professionals during their search to understand and to 
ameliorate their pain. Moreover, these interactions with health care 
professionals can have a tremendous and sustained influence on chil-
dren’s perceptions and chronic pain experiences. Using semistruc-
tured interviews, a qualitative study sought to understand the 
experiences of children with chronic pain as they interacted with 
health care professionals (19). In the majority of these clinical inter-
actions, children reported feeling misunderstood, disbelieved and 
abandoned (“If they can’t see it, it’s not there” and “They don’t 
believe me”) (19). These findings demonstrated that children’s 
experiences with professionals influence their approach toward cur-
rent and future health care encounters – often resulting in guarded 
relationships with their health care providers. Children also 
developed negative perceptions about their pain, in particular per-
ceiving that their chronic pain was life-threatening (“I must be 
dying”) and required major life adjustments (“Pain is something that 
can’t be cured…I [will] have this for the rest of my life”) (19). This 
phenomenon may underlie the persistence of pediatric chronic pain 
conditions into adulthood (53-56). Thus, to optimally understand 
and care for children and adolescents with chronic pain, it is essen-
tial that health care professionals provide such youth with an equal 
and bona fide opportunity to communicate their unique experiences 
with pain (19,57). The present findings support the need for such a 
highly individualized approach to pediatric chronic pain assessment 
and treatment.

Limitations
In the setting of chronic pain, parents and children may develop a 
shared narrative that is often repeatedly rehearsed in their successive 
medical encounters. In particular, this would include ratings of pain 
intensity and functional disability. In a general community sample 
(52), fewer parent-child dyads may have occasion to reach such 
agreement. If a child with chronic pain and his or her parent agree 
on pain intensity or disability, it may indicate that both measures 
are valid; or, alternatively, that they have implicitly or explicitly 
agreed on a joint presentation of the situation. While our study 
patients and their parents were specifically instructed to complete 
all of the study questionnaires independently, they were not placed 
in separate rooms. Thus, there may have been further informant 
cross-contamination.

Based on previous published recommendations (41,44,46), we 
had planned a priori to include the category of the parental study 
participant/respondent (mother versus father) as a variable in our 
regression model. However, only six (6.1%) of the presently enrolled 
parental study participants and survey respondents were the patient’s 
father, a number too small to enable a valid assessment of the effect of 
the parental respondent in patient-parent agreement. 

Further limitations to our study include the relatively small sample 
size; however, it was comparable with that of other published pediatric 
chronic pain patient samples. A similar demographic and clinical pro-
file has been observed during the past decade among patients referred 
to four other tertiary-care, multidisciplinary pediatric pain medicine 
clinics in the United States (4,58-60). In contrast, the present sample 
included a greater percentage of African-Americans, reflecting the 
demographics of the catchment area of our children’s hospital. Despite 
this greater percentage of African-American participants, minorities 
(especially ethnic Hispanics or Latinos) were under-represented in the 
present study, reducing the external validity of its findings.

ConCLuSIon
Based on the present and previous samples of patients, there may be a 
lack of complete agreement within the parent-child dyad regarding 
pain intensity and functional disability. Awareness of these patterns of 
concordance and discordance should help clinicians in interpreting 
and applying parent proxy reports versus pediatric patient self-reports 
of chronic pain intensity and related dysfunction (8). Parents’ proxy 
reports should not be viewed as a primary substitute for children’s self-
reports in pediatric pain and health assessment. While each offers an 
important and valid perspective on the pediatric pain experience, 
children and adolescents successfully communicating an appraisal of 
their own chronic pain and its adverse personal impact can be vitally 
therapeutic (19,52).

SuMMARy
There may be disagreement within the parent-child dyad with regard 
to a patient’s chronic pain intensity and related functional disability. 
The PPQ and FDI were completed by a pediatric pain medicine clinic 
sample. There was adequate parent-child agreement at the individual 
and group level regarding the patient’s pain intensity and functional 
disability. However, Bland-Altman plots revealed considerable inter-
rater variation in the PPQ and FDI across their score ranges. While 
equal merit should ideally be given to the patient’s and parent’s per-
ceptions of pediatric chronic pain, if necessary, either can offer a suit-
ably valid single clinical perspective.
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