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Abstract

The Functional Disability Inventory (FDI) is a well-established and commonly used measure of
physical functioning and disability in youth with chronic pain. Further validation of the measure
has been called for, in particular, examination of the clinical utility and factor structure of the
measure. To address this need, we utilized a large multicenter dataset of pediatric patients with
chronic pain who had completed the FDI and other measures assessing pain and emotional
functioning. Clinical reference points to allow for interpretation of raw scores were developed to
enhance clinical utility of the measure and exploratory factor analysis was performed to examine
its factor structure. Participants included 1300 youth ages 8 to 18 years (M=14.2 years; 76%
female) with chronic pain. Examination of the distribution of FDI scores and validation with
measures of depressive symptoms and pain intensity yielded three distinct categories of disability:
No/Minimal Disability, Moderate Disability and Severe Disability. Factor analysis of FDI scores
revealed a two-factor solution representing vigorous Physical Activities and non-physically
strenuous Daily Activities. The three-level classification system and factor structure were further
explored via comparison across the four most commonly encountered pain conditions in clinical
settings (head, back, abdominal and widespread pain). Our findings provide important new
information regarding the clinical utility and validity of the FDI. This will greatly enhance the
interpretability of scores for research and clinical use in a wide range of pediatric pain conditions.
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In particular these findings will facilitate use of the FDI as an outcome measure in future clinical
trials.

Assessment of pain-related disability is an essential component in the evaluation and
treatment of pediatric patients with chronic pain. The Functional Disability Inventory (FDI)
[40] is one of the most widely used measures of functional impairment among children and
adolescents with chronic pain, and its initial psychometric properties have been well
established [3,26]. The FDI is a brief 15-item instrument originally developed to assess
disability in children and adolescents with chronic abdominal pain [41,3]. Subsequently it
has been used with a variety of pediatric chronic pain conditions such as fibromyalgia [20],
headaches [24,22,26], back pain [28], and other non-disease specific musculoskeletal pain
syndromes [23,12,11]. In a recently published consensus statement on measures
recommended for use in clinical trials in pediatric chronic pain, the FDI was recommended
for assessment of physical functioning outcomes [29].

The FDI is already a primary outcome measure in many clinical trials of cognitive-
behavioral treatments for pediatric chronic pain [33,8,19]. Furthermore, it has been found to
be an efficient and user-friendly tool for routinely tracking patient outcomes throughout the
course of treatment and has been successfully integrated into busy outpatient clinic settings
[27]. Despite its widespread use, there has been limited consideration of the measure’s
clinical utility. For example, there are no established criteria for interpretation of FDI scores
which presents a challenge for research and clinical use, both when comparing scores across
individuals or within an individual patient before and after treatment [32,30]. In addition,
there is limited information about construct validity of the FDI, and the underlying factor
structure of the FDI has not been formally examined. Therefore, it is not clear whether the
FDI measures the single domain of physical functioning or multiple underlying factors,
which poses a limitation for accurate interpretation of treatment outcomes. Large datasets
representing youth with diverse pain conditions provide an opportunity to develop a
clinically-relevant classification system and examine the factor structure of the FDI.

The primary objective of this collaborative project was to use combined databases from four
large pediatric pain treatment centers, comprising over 1000 patients to: 1) develop a
classification system that is clinically useful in describing the severity of functional
disability in children and adolescents with chronic pain, and 2) examine the factor structure
of the FDI to determine whether it measures a uniform construct of physical impairment or
multiple latent factors. Our secondary objective was to explore differences in functional
disability levels and subscale/factor scores in four subgroups of patients representing the
most common pain conditions in pediatric pain clinics (widespread pain, head pain,
abdominal pain and back pain) to explore whether a single set of normative ranges could be
applied across pain conditions. The FDI was initially developed and validated in a sample of
children and adolescents with recurrent abdominal pain, and it is not clear how it performs
in other pediatric pain populations, despite widespread use with diverse chronic pain
conditions. We did not have specific a priori hypotheses regarding utility of the FDI across
pain conditions.

Methods

Participants

Participants were 1300 children and adolescents presenting to four large multidisciplinary
pediatric pain treatment centers between January 2000 and February 2010. Inclusion criteria
were: 1) primary presenting complaint of chronic or recurrent pain (persistent pain ≥ 3
months), 2) 8-18 years of age, and 3) patient and parent ability to read and comprehend
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questionnaires in English. Patients were excluded if they had significant developmental
delays or impairments that affected their ability to respond to self-report measures. Patients
were typically referred from a variety of medical subspecialties (e.g., orthopedics,
rheumatology, neurology, gastroenterology) and primary care pediatricians, usually after
other treatment attempts failed to substantially reduce symptoms or pain was more severe
than expected given the underlying medical condition. The data included from all study sites
were collected as part of site-specific Institutional Review Board (IRB) approved protocols.
Further, IRB permission was obtained for combining the de-identified databases from all
four contributing sites (Children’s Hospital Boston, Children’s Hospital of Philadelphia,
Cincinnati Children’s Hospital, and Oregon Health & Science University) for the purposes
of this study.

Measures

Demographic Information—Parents completed a demographic information form
including the child or adolescents’ age, sex, race and ethnicity, as well as information
regarding the onset, duration, and frequency of pain.

Functional Disability Inventory (FDI)—The FDI [40] is a 15-item self-report inventory
assessing difficulty with the performance of daily activities in home, school, recreational,
and social domains such as “doing chores at home,” “being at school all day,” or “walking
the length of a football field.” Participants are asked to rate how much difficulty they had
completing various tasks, “in the past few days…” Items are rated on a 5-point Likert scale,
ranging from 0 to 4 (“No Trouble” to “Impossible”) and summed to create a total score
(range 0-60) with higher scores indicating greater pain-related disability. The FDI was
initially created for use in children and adolescents 8-17 years old with recurrent abdominal
pain [40] and has subsequently been used with a wide range of pediatric pain conditions in
children and adolescents 8-18 years of age [33,41,17,20,8,24,22,23,28,12,26,11]. The FDI
has been reported to have high internal consistency, moderate to high test-retest reliability,
moderate cross-informant (parent-child) reliability, and good predictive validity [40,3].

Pain Intensity: Children and adolescents provided pain intensity ratings using one of two
validated self-report pediatric pain measures. Three study sites utilized Visual Analog Scales
and one site used the Faces Pain Scale – Revised.

Visual Analog Scale (VAS)—Visual analog scales have been well-researched and
validated for children 8 years of age and older [35,29,39]. Separate 10-cm VAS lines,
anchored with the terms “no pain” and “worst imaginable pain” at the end points were used
to assess highest, lowest, and average pain intensity on a 0-10 scale (two of three study sites
obtained ratings on current pain intensity as well).

Faces Pain Rating Scale-Revised (FPS-R)—The Faces Pain Scale – Revised (FPS-R;
[14]) is the revised version of the scale originally developed by Bieri and colleagues [1] to
measure pain intensity in children ages 4 to 16 years. The revised scale allows for scoring
along the widely accepted 0-10 scale. Children choose one of six gender-neutral line
drawings of faces to represent their level of pain or discomfort. The FPS-R is a well-
established measure that has demonstrated good psychometric properties in multiple studies
[2,39,4,6].

Children’s Depression Inventory (CDI)—The CDI is comprised of 27 items assessing
self-reported symptoms of depression in children and adolescents 7-17 years of age [21].
The CDI is well-validated [34] and is frequently used to measure depressive symptoms in
youth with chronic pain [17,20,5]. Although a few patients were older than the normative
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age limit of 17, the CDI is clinically used in 18-year-olds to maintain consistency of
measures in pediatric pain clinics and has also been used in 18-year-old adolescents in prior
pediatric pain research [17,16,18]. CDI raw scores and corresponding norm-based T-scores
were calculated.

Procedures

A working group of pediatric psychologists was established representing four large pediatric
pain treatment centers that utilized similar assessment tools in their clinical and research
protocols. The working group engaged in multiple electronic communications and face-to-
face meetings at professional conferences to achieve consensus on: 1) classification of pain
locations and pain diagnoses, 2) measures to be included in the combined database, 3) data
cleaning and transmission of de-identified data, and 4) the data analysis plan.

At each study site, the FDI was administered to children as part of an initial clinical or
research study evaluation, prior to their receiving treatment. When data were obtained as
part of a clinical protocol (Boston, Cincinnati and Philadelphia sites), completion of a
battery of questionnaires was a standard part of the multidisciplinary pain assessment. At
one site (Oregon) measures were administered as part of research protocols examining
psychosocial factors and chronic pain in children and adolescents.

Statistical Analysis Plan

All data entry and data analyses were conducted using PASW 17.0 software.

Missing data—Patients who did not complete the FDI (n=5) were excluded from analyses.
For the remaining patients, missing data on individual FDI items in the entire database were
found to be less than .005% of items and therefore no adjustments for missing data were
made.

Descriptive statistics—Descriptive statistics on patient demographics (age, race and
sex), pain characteristics (duration, intensity, frequency, and location), functional disability
and depressive symptoms were computed.

Classification of levels of disability—Scores corresponding to quartile cut-offs based
upon the distribution of FDI scores on the entire sample were determined. This allowed an
initial classification into 4 levels of disability (No/Minimal, Mild, Moderate and Severe)
based upon total scores on the FDI. This strategy has been previously used to develop
clinical reference points for levels of pain-related disability in a pediatric headache
population on a different measure; the PedMIDAS scale [13]. To test the validity of the
classification system, and assess whether using quartile reference points was clinically
meaningful, one-way ANOVAs and post-hoc tests were conducted to examine whether there
were significant differences in pain intensity and depressive symptoms across the four levels
of disability. The goal was to refine the classification such that with each increasing level of
disability the related constructs of pain intensity (an indicator of symptom severity) and
depressive symptoms (an indicator of emotional distress) would also show a statistically
significant increase, and thereby represent distinct FDI reference points that also were
clinically meaningful.

Factor Analysis of the FDI—The FDI was designed as a single 15-item scale to broadly
assess difficulties in daily functioning due to pain. Exploratory Factor Analysis (EFA) was
conducted to examine the underlying factor structure of the FDI. Prior to the EFA,
preliminary analyses were run to ensure that all assumptions (adequate sample size and
correlation of items) and factorability criteria (inter-item correlation, anti-image correlation,
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KMO measure of sampling adequacy, and Bartlett’s test of sphericity) were met. The 15
FDI items were entered into a principal axis factor analysis with an oblique rotation with an
eigenvalue set to one. An oblique rotation is most appropriate for circumstances in which it
is highly likely that underlying factors are correlated with one another. FDI items were
retained within a factor if they had a primary factor loading of ≥ .40 and a secondary factor
loading of ≤ .30. Those items that did not meet the above criteria, that is, items that did not
clearly load on one factor were determined to be complex items. Sequential EFA were run
by removing the complex items one at a time (starting with the weakest item) to test if the
EFA model could be improved.

Cronbach’s alpha was calculated for the factors identified in the final model to determine the
internal consistency of the items within each factor. Validity of the factor structure was
tested by computing correlations between each of the factor scores with pain and depressive
symptoms.

Clinical Utility of FDI disability levels—For the four largest subgroups of pain
conditions (widespread pain, head pain, abdominal pain, and back pain) that together
represented 66.4% of the sample, we computed the proportion of individuals within each
level of disability. Finally, the four subgroups were compared on their FDI factor scores
using one-way ANOVAs.

Results

Sample characteristics—The majority of the participants were female (75.7%) and
Caucasian (86.5%) (Table 1). Minority representation was 8.9% African-American, 2.3%
Hispanic, .9% Asian, .2% Native American and 1.2% biracial. Mean age of the sample was
14.2 years (SD = 2.4). Most of the sample (77.1%) fell in the adolescent age range (13-18
years). Average pain duration was 118 weeks (SD = 135) or over 2 years, and mean rating
on average pain intensity was 5.5 (SD = 2.3). Most children and adolescents (89%) reported
pain frequency as daily or 4-5 days of pain per week. The most frequently reported primary
complaints were widespread pain, head pain, abdominal pain, and back pain (see Table 2 for
pain characteristics). The mean total score on the FDI for the entire sample was 21.1 (SD =
11.4), with adolescents (13-18 years) scoring significantly higher than children (8-12 years)
(M = 21.73 versus 19.13; p< .001). There were no significant gender differences (females M
= 20.96 and males M = 21.71; p = .31), or differences based upon race (minorities M =
20.16 and non-minorities = 21.30; p = .22). The average CDI raw score for the sample was
11.6 (SD = 7.72) corresponding to a T-score range of 50-53 (depending on age and gender
norms) which is within the normative range for children and adolescents [21]. Of the entire
sample, 204 youth (15.69%) fell above the normative cut-off, i.e., in the at-risk or clinical
range for depressive symptoms (CDI raw score = 17; T-score range of 57-62 based on age/
sex; [21]).

Cut-offs for levels of disability—The four levels of disability based upon quartile
reference points corresponded to the following total FDI scores: No/Minimal (0-12), Mild
(13-20), Moderate (21-29) and Severe (≥30). To test the validity of these reference points
and further refine the classification, we conducted one-way ANOVAs which showed that
increasing levels of disability were significantly associated with increasing levels of
depressive symptoms and pain intensity based upon the omnibus ANOVA (F = 34.32, p<.
000; F = 60.25, p < .000). However, further post-hoc testing using Tukey’s and Scheffé
comparisons showed that on both depressive symptoms and pain, the Mild and Moderate
categories represented a homogenous category and could not be significantly distinguished
from one another. Therefore, these groups were combined to arrive at the final 3-level
classification system of No/Minimal Disability (0-12), Moderate Disability (13-29) and
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Severe Disability (≥30). Mean scores on the FDI, CDI and pain intensity ratings for each
disability level are presented in Table 3. The distribution of FDI scores by level of disability
are presented in Figure 2.

Factor Analysis—The EFA yielded a 15-item solution representing a 2-factor structure
(see Table 4 for factor loadings). The two factors were determined to represent impairment
in activities requiring physical exertion (such as - walking up stairs, walking the length of a
football field, doing activities in gym class/playing sports, etc., termed Factor I: Physical
Activities, 8 items) and non-physically strenuous daily activities (i.e., doing homework,
watching television, eating regular meals etc., termed Factor II: Daily Activities, 7 items).
Factor I explained 42.5% of the variance, and the addition of Factor II explained a combined
54.0% of the variance. There were two complex items (Item 4 – doing chores, and Item 15 –
getting to sleep) that loaded on both factors but examination of the factor loadings after
sequentially removing the complex items did not strengthen the model (combined R2=
53.9%). Based upon these results, it was decided to leave the two items in the 2-factor EFA
model, allowing them to remain within the factor on which they loaded most highly.

Internal consistency reliability of items for each of the factors was high for Factor I
(Cronbach α = .91) and adequate for Factor II (Cronbach α = .77). The mean score on Factor
I was 12.62 (SD = 7.62, range = 0-32) and on Factor II was 8.48 (SD = 5.17, range = 0-26),
of a possible range scores of 0-32 on Factor I and 0-28 on Factor II. The two factors were
significantly correlated with one another (Pearson r = .58. p < .001). Correlations between
average pain intensity and each of the two factors were significant (r = .36 with Factor I and
r = .38 with Factor II; p values < .001). Correlations between depressive symptoms and each
factor score also were significant (r = .23 with Factor I and r = .39 with Factor II; p values
< .001).

Clinical utility of the classification system and factor scores—For the four pain
subgroups (widespread pain, abdominal pain, back pain and head pain), the percentage of
individuals in each disability level was calculated; Figure 1 displays the proportion of
individuals with No/Minimal, Moderate and Severe Disability in each subgroup. The four
most common pain complaints were then compared on total FDI scores and scores on the 2
factors, Factor I (Physical Activities) and Factor II (Daily Activities). Results showed that
individuals with head pain scored significantly lower than the 3 other groups (back pain,
abdominal pain and widespread pain) on total FDI score and on Factor I (see Table 5). There
was no significant difference among the groups on Factor II. As shown in Table 6, with
regard to average pain intensity ratings and depressive symptoms, results of the omnibus
ANOVAs revealed no significant differences among the subgroups on pain intensity (F = .
89, p = .45), but significant differences emerged in depressive symptoms (F = 2.92, p < .05).
Specifically, patients with widespread pain had significantly higher levels of depressive
symptoms than patients with head pain (p < .05).

Discussion

The FDI is a widely used measure in pediatric pain research, and the PedIMMPACT
guidelines [29] recommend the FDI for assessment of physical functioning in clinical trials.
However, the lack of empirically referenced interpretation of FDI scores currently limits its
clinical utility and restricts its research applications. One prior study [15] described a 5-
level classification system incorporating the FDI as part of a global pain severity assessment
using a community-based sample. However, this classification system was not sufficiently
sensitive for clinical use in a pediatric pain patient population, because the vast majority of
pain patients fell in the top two levels of severity [9].
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The primary contribution of the current large-scale collaborative multi-site study of
functional disability assessment is to provide clinical reference points for direct
interpretation of FDI scores for the pediatric chronic pain population. The large sample size
using combined databases from four pediatric pain centers across the country increases the
likelihood that these reference points are robust and generalizable across a wide variety of
pediatric pain conditions seen in clinical settings. Scores on the FDI in this sample are
consistent with numerous other studies using the measure with specialized outpatient pain
clinic samples [40,17,16,23,10,12,11,42]. The empirically derived classification system
describes three clinically distinct categories of patients with no/minimal disability, moderate
disability and severe disability. Children who score in the moderately disabled category
(FDI = 13-29) represent the most typical patients presenting to specialty pediatric pain
clinics. Those who score in the no/minimal disability range (FDI ≤ 12) tend to be patients
who are able to function quite well despite pain and tend not to exhibit elevated levels of
depressive symptoms (clinically described as the “good copers”), in contrast to those who
are severely disabled (FDI ≥ 30) and express high levels of pain and depressive symptoms.
This evidence-based classification system will be useful for researchers and clinicians for
uniform interpretation of FDI scores in a variety of pediatric pain conditions (beyond
recurrent/functional abdominal pain, for which the measure was developed). Reference
points also can be useful in clinical settings for developing concrete treatment goals for
disability reduction in collaboration with patients and their parents, and also as important
indicators of treatment efficacy in clinical trials.

Results of the factor analysis suggest that the FDI provides a good indication of physical
functioning in pediatric chronic pain patients with the items on the Physical Activities
domain forming a highly internally consistent factor and accounting for a large portion of
the variance of the total score. Other items assessing non-strenuous Daily Activities (e.g.
eating, watching television) formed a secondary factor which contributed less to the overall
variance of the measure and had lower but still acceptable internal consistency. The two
factors were significantly correlated with one another and each factor correlated
significantly with measures of pain and depressive symptoms. Given that the FDI was
initially designed as a broad measure of daily functioning, it is not surprising that the
measure tapped into more than one underlying factor. In each of the pain diagnostic
subgroups, total FDI scores and factor scores generally followed the same pattern (with the
exception of the head pain group who had lower total scores on Physical Activity
impairment than the other three groups but similar impairment in Daily Activities). Results
suggest that the FDI appears to perform quite well as a unitary measure of functioning,
leading this group to recommend an emphasis on total FDI scores in both clinical and
research contexts. The findings reveal that two distinct factors may exist within the measure
representing Physical Activity and less strenuous Daily Activities. However, further
investigation is necessary to confirm the reliability of this factor structure.

It is useful to note that other measures assessing physical functioning in children with
chronic pain do exist but to date, none of these alternative measures have empirically-
derived classification systems for describing the extent of pain-related disability. Relevant
measures include the Child Activity Limitations Interview self-report questionnaire version
(CALI-21; [32]), the Bath Adolescent Pain Questionnaire (BAPQ; [7]), and the Pediatric
Quality of Life Inventory (Peds-QL; [38,37,36]). Each of these measures has subscales that
specifically assess physical functioning and/or pain related disability, which overlap
considerably with the content and format of the FDI. In an exploratory factor analysis of the
CALI-21 (the measure most comparable to the FDI in its brevity, primary focus on
functional disability, and specificity to the pediatric chronic pain population), Palermo et al
[31] also found two factors that represented Active and Routine domains and that
differentiated between children with and without comorbid disease. Different patterns were
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found for child and parent report on the CALI-21 suggesting that future work with the FDI
to explore factor structure in the parent report version may be an important next step.

Based on the wide variety of pain conditions in our sample, the FDI appears to be suitable
for assessing pain-related disability across pediatric pain conditions, with initial evidence
indicating that the proposed classification levels can be applied to a broad spectrum of pain
conditions. Further support for the clinical utility of the measure was obtained by comparing
the FDI scores of subgroups of the four most common pain conditions and correlating those
scores with measures of pain intensity and depressive symptoms. In general the head pain
group had the lowest levels of physical disability and those with widespread pain had the
highest disability. Previous studies show similar patterns of differences between pain
subgroups [17], [31], suggesting that the FDI may have utility in comparing physical
functioning across pain conditions.

The results of the current study provide further support for the FDI and enhance the
interpretability of the scores in clinical trials and clinical care of pediatric pain patients. The
clinical reference points provide a foundation for future research to classify levels of
disability and how they might be associated with different coping styles and response to
treatment. It also may be possible to tailor treatment recommendations or develop clinical
pathways based upon initial assessment of levels of pain-related disability.

Several limitations to the study exist. Although the multisite collaboration was a strength of
the study, analyses were limited to measures that were collected uniformly across sites. Sites
differed in the types and formats of information they collected from patients on other
measures of interest. For example, school absences are an important indicator of functioning
in youth with chronic pain [25] and would have served as a useful indicator of FDI validity,
but approaches to measuring school attendance were so varied across sites that this
information could not be included. More uniform guidelines for measuring important
functional indictors such as school attendance are necessary for future clinical trials. The
availability of indicators such as school and social functioning might also have enabled us to
better distinguish between the two FDI factor scores; with the available data no differential
associations emerged, providing insufficient support for the validity of the factor structure.

It is important to note that this study was based on clinical samples of youth seeking services
for chronic pain problems and the findings may not generalize to community samples.
Community-based studies may provide better sensitivity of the FDI at lower disability
levels. For example, in one study of over 500 schoolchildren [15] which described a 5-level
pain severity classification based upon pain intensity and FDI scores, the vast majority
(about 95%) of school-aged children fell at the no/minimal disability level (FDI < 10) based
upon the classification described in our current study. However, clinically small but
statistically significant differences in FDI scores emerged between those reporting low pain
intensity and those reporting high pain intensity. Future studies might extend FDI norms to
community samples and address the possibility that some non-referred youth may
experience pain and functional disability but fail to seek treatment due to other factors, for
example lower levels of parental anxiety or concern or barriers to accessing treatment.

This study examined only the self-report version of the FDI; future studies will need to
validate these levels of disability in the parent-report version of the measure. An additional
direction for future research is to further validate these clinical reference points for self-
perceived disability against objective assessment of physical functioning and against
physician ratings of the extent of patients’ functional disability. Validating the FDI and its
reference points against more objective indicators of disability would strengthen the support
for the FDI in particular and for self-perceived disability more broadly. Given that negative
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response sets (including helplessness, low self-efficacy) may play a role in any self-report
measure, it is important to establish correlations between the FDI self-report and other
approaches to functional disability assessment.

In conclusion, this large multi-center collaborative study developed a three-level FDI
classification system (No/Minimal Disability, Moderate Disability, Severe Disability) that
provides distinct, clinically significant reference points for describing the extent of
functional disability among pediatric patients with chronic pain. This classification system
allows for uniform interpretation of FDI scores for both clinical care and clinical trials
across diverse chronic pain complaints.
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Figure 1.

Percentage of patients in each disability category by pain location
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Figure 2.

Distribution of FDI scores within No/Minimal, Moderate, and Severe Disability categories
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Table 1

Demographic characteristics

Mean SD

Age (8-18 years) 14.22 2.42

N %

Sex

   Male 316 24.3

   Female 983 75.7

Race

   White 1114 86.5

   African-American 115 8.9

   Hispanic 29 2.3

   Asian 11 .9

   Native American 3 .2

   More than one race 16 1.2
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Table 2

Descriptive data on pain duration, intensity, frequency, and location

Mean SD N †

Duration of Pain (in weeks) 118.5 134.8 1094

Pain Intensity

   Current Pain Rating 5.0 3.0 745

   Highest Pain Rating 8.3 2.0 1112

   Lowest Pain Rating 3.1 2.4 1114

   Average Pain Rating 5.5 2.3 1009

N %

Pain Location

   Widespread* 362 27.8

   Head 199 15.3

   Abdominal/pelvic/flank 162 12.5

   Back 140 10.8

   Joint 136 10.5

   Leg 85 6.5

   Foot/ankle 83 6.4

   Arm 29 2.2

   Sickle Cell 25 1.9

   Chest 23 1.8

   Neck/Shoulder 21 1.6

   Hand/Wrist 14 1.1

   Hip 12 0.9

   Face 9 0.7

†
Sample size varies because of differences between sites with regard to specific pain information obtained.

*
Widespread pain was defined as pain in at least three separate body areas that were bilateral and included both the upper and lower half of the

body.
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Table 3

Average functional disability, pain intensity and depressive symptom scores for No/Minimal, Moderate, and
Severe Disability categories

I
No/Minimal
(FDI = 0-12)

II
Moderate

(FDI = 13-29)

III
Severe

(FDI ≥ 30)

p

Functional Disability (0-60) 7.18
(3.63)

20.81
(4.71)

36.39
(5.14)

.000 *

Average Pain Intensity (0-10) 4.16
(2.68)

5.56
(1.95)

6.70
(1.90)

.000 *

CDI Raw Score (0-54) 8.20
(6.27)

11.51
(7.28)

14.67
(8.44)

.000 *

*
Omnibus ANOVA shows significant differences at the <.001 level. Post-hoc tests (Tukey and Sheffé comparisons) show that each disability level

is significantly different from the others on functional disability, pain and depressive symptoms (ps < .001).
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Table 4

Mean score on each FDI item and factor loadings based on Exploratory Factor Analysis

FDI Item # Mean (SD) Factor 1
(E = 6.38)

Factor 2
(E = 1.79)

1. Walking to the bathroom .64 (1.02) .672 .000

2. Walking up stairs 1.38 (1.21) .864 −.144

3. Doing something with a friend
 (For example, playing a game)

1.35 (1.16) .473 .298

4. Doing chores at home * 1.33 (1.18) .540 .316

5. Eating regular meals .74 (1.06) −.031 .447

6. Being up all day without a nap or rest 1.45 (1.33) .086 .462

7. Riding the school bus or
 traveling in the car

1.03 (1.11) .291 .414

8. Being at school all day 1.96 (1.27) .278 .559

9. Doing the activities in gym class
 (or playing sports)

2.52 (1.30) .673 .105

10. Reading or doing homework .99 (1.09) −.117 .744

11. Watching TV .45 (.75) −.054 .609

12. Walking the length of a football field 1.59 (1.36) .874 −.060

13. Running the length of a football field 2.54 (1.39) .850 −.086

14. Going shopping 1.44 (1.16) .616 .270

15. Getting to sleep at night and

 staying asleep *
1.89 (1.31) .227 .371

Items in bold represent those that clearly loaded on each Factor

*
Complex Item
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Table 5

Comparison of four common pain conditions on FDI total score and factor scores

Pain Location n Total Score*

Mean (SD)
I: Physical Activities*

Mean (SD)

II: Daily Activities
Mean (SD)

Head Pain 199 17.37 *

(11.15)
8.52 *

(6.80)

8.77
(5.43)

Back Pain 140 22.40
(10.41)

13.68
(6.99)

9.09
(4.52)

Abdominal Pain 162 21.57
(11.76)

12.13
(7.27)

9.47
(5.59)

Widespread Pain 362 23.27
(10.77)

13.66
(7.09)

9.61
(4.75)

*
Omnibus ANOVAs show significant differences between groups on FDI total score and Factor I (p <.001) with those in the Head Pain category

scoring significantly lower than all other groups (p<.001)
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Table 6

Pain intensity and depressive symptoms in four most common pain conditions

Head Back Abdomen Widespread

VAS (0-10) 5.88
(2.20)

5.54
(2.14)

5.56
(2.20)

5.52
(2.08)

CDI (0-54) 10.56*

(8.28)

11.97
(8.60)

11.86
(8.03)

13.01*

(7.43)

*
Omnibus ANOVAs showed a significant difference between groups on CDI total score (p < .05), with the widespread pain group showing a

significantly higher level of depressive symptoms than the head pain group(p < .05).
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