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Abstract
Introduction: This study aimed to investigate the validity, reliability, and factor structure of the child and parent
versions of The Function Disability Inventory (FDI) in the children with chronic pain and their parents.

Materials and Methods: The sample consists of 112 pairs of children (7-12 years) and parents selected through
convenient sampling from child hospitals in Tehran in 2017 to 2018. The Function Disability Inventory (FDI),
KIDScreen, Child Behavior Checklist (CBCL), Youth Self Report (YSR), and Visual Analogous Scale (VAS) were
implemented. The data were analyzed using Pearson's correlation and exploratory and confirmatory factor analysis
were used to obtain the findings.

Results: The reliability results of FDI showed that the Cronbach's alpha of the child and parent versions were 0.89
and 0.90, respectively, which indicates high alpha coefficients. Also, many run twice correlations of child and parent
versions obtained in a significant and acceptable range (0.53 to 0.93). Also, the convergent and divergent validity of the
parent version showed that the parent version has a negative correlation with the quality of life subscales (-0.08 to -
0.20) and with the CBCL subscales (0.30 to 0.35) and also the visual similarity scale (0.15), has a positive and
significant correlation. The exploratory factor analysis identified four factors in the child's version and three factors in
the parent's version, and in the confirmation factor analysis, the fitting of these new factors were confirmed.

Conclusion: Function Disability Inventory has proper psychometric features in the population of children with
chronic pain and their parents.
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THE VALIDITY AND RELIABILITY OF FUNCTIONAL DISABILITY INVENTORY

Introduction

Clinical observations and research show that
chronic pain has harmful psychological and
behavioral consequences such as depression,
anxiety, reduced work performance, and drug
consumption. Various research in Iran and other
countries has shown that chronic pain is often
accompanied by psychological symptoms,
especially anxiety and depression. In addition,
research results have shown that depression and
indicators of psychiatric disorders have a high
correlation with chronic pain (1). Physical
disability with chronic pain is usually severe and
long-term. These patients are worried, impatient,
and upset and are usually prone to psychological
and social problems. Chronic pain affects all
aspects of life, such as daily schedules,
independence level, cognitive and physical
activities, work, intimate relationships, and
emotional and psychological well-being (2).
Clinical observations and researches show that
chronic pain has harmful psychological and
behavioral consequences such as depression,
anxiety, reduced work performance, and drug
use. Various researches in Iran and other
countries have shown that chronic pain is often
accompanied by psychological symptoms,
especially anxiety and depression, and research
results have shown that depression and
indicators of psychiatric disorders have a high
correlation with chronic pain (1).

Pain is primarily a mental and individual
experience. Thus, self-reporting measurements
of children, that is what the children say, despite
its limitations, is considered a "gold standard"
(3). The presence of chronic diseases in children
can have a significant impact on their quality of
life and psychological health. In this way,
chronic pain causes disability and disruption in
various aspects, especially the child's education,
and communication, and causes a decrease in the
child's quality of life (4). Despite the
controversy in children's self-reporting, it is still
considered the most common measure of
children's pain. Various tools have been
developed with the approach of children's self-
reporting. Among these tools, we can mention
the Poker Chip (5), the Visual Analogous Scale
(VAS) (6), the Pain Thermometer (7), and the
Color Scale (8). The presence of chronic
diseases in children can have a significant
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impact on their quality of life and psychological
health. In this way, chronic pain causes
disability and disruption in various aspects,
especially  the  child's education, and
communication, and causes a decrease in the
child's quality of life (4). Thus, assessing pain-
related disability is considered an essential
component in the evaluation and treatment of
children with chronic pain. The Functional
Disability Scale (FDI) is one of the most widely
used tools for assessing the functional disability
of children and adolescents and, in previous
studies, has shown good psychometric properties
(9,10). This questionnaire is a 12-item scale that
initially was designed to measure the functional
disability of children with chronic abdominal
pain (10,11) and later was used to measure the
range of chronic pain in children, such as
fibromyalgia (12), headache (13-15), back pain
(16), and skeletal muscle pain syndromes (17-
19). So far, the FDI scale has been recognized as
one of the essential tools in many cognitive-
behavioral therapies for children with chronic
pain (20-22). This tool is also a good tool for
tracking children's physical therapy courses and
outpatient clinics (23). Limited studies have
considered the validity and reliability of the FDI.
Therefore, further examination of this
questionnaire, especially from the angle of
clinical application and its functional structure,
should be considered in the population of
children with chronic pain. Thus, on the one
hand, taking into account that chronic pain is a
health problem that has a significant impact on
emotions and physical and social functions,
people with chronic diseases face many
psychological problems in addition to physical
problems, which these psychological factors
mutual illness overshadows them (4) and on the
other hand, due to the lack of research in the
field of questionnaires to measure the
performance of people suffering from chronic
pain, especially in the children population, the
issue of current research is that what is the
reliability and reliability of FDI? Also, because
of the possibility of not reporting children's pain
(due to low level of parents' anxiety or access
barriers to treatment) (24) and the need to study
the parents' report, this research assesses the
reliability and validity of the FDI among parents
of these children. Finally, this research assesses
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the factor structure of the child's and parent's
versions of this questionnaire in Iran and its
differences from external versions.

Materials and Methods

The statistical society consisted of all children
with chronic pain referred to specialized
pediatric hospitals in Tehran city, Iran. The
sample consists of 112 pairs of children and
parents who were selected by convenient
sampling method from the Mofid Children's
Hospital, Children's Medical Center, Hazrat Ali
Asghar Hospital, and Bahrami Hospital (In these
centers, different parts and clinics were used,
such as neurology, neuro-surgery, surgery,
hematology, rheumatology, orthopedics, and
physiotherapy). The number of sample people
was considered based on the average sample size
of similar foreign studies. In this research, there
was no drop of sample people, and they all
cooperated.

Research instruments

A) Function Disability Inventory (FDI): This
guestionnaire is a 15-item scale that evaluates
the child's ability for functional activities such as
homework, watching TV, reading, and doing
schoolwork. The two factors of this
guestionnaire are physical activities, which
include eight items, and non-physical activities,
which include seven items. The scoring of this
guestionnaire is based on a 5-point Likert scale
from 0 "no problem" to 4 "impossible". The
range of scores of this questionnaire is such that
the range of 0 to 12 is a mild disability or lack of
disability, the range of 13 to 29 is a moderate
disability, and the range of 30 and above
measures severe disability, and the overall range
is from 0 to 60 (24). Numerous researchers have
shown suitable psychometric properties of this
tool for both clinical and non-clinical samples
(25). The factor analysis of Kashikar-Zuck et al.
study showed that the items related to the
physical performance of this questionnaire
identify the physical performance area well,
have high internal consistency, and explain the
largest amount of variance in the overall score.
Items related to daily functioning explain a small
amount of the variance of the overall score but
have good internal consistency. Each of these
two factors has a significant correlation with
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each other and with other tools for measuring
pain and depression symptoms (24).

B) KIDScreen: KidScreen was created using
the European project "screening and improving
the quality of life-related to health in children
and adolescents,” which included 22,827
children from 13 European countries. KidScreen
is used as a self-test for healthy children and
adolescents with chronic diseases aged 8-18
years. The 27-item version includes five
dimensions: 1- Physical well-being has five
items and measures the level of physical
activity, energy, and fitness. 2- Psychological
well-being has seven items and measures
positive emotions, life satisfaction, and balanced
feelings. 3- Relationship with parents and
autonomy has seven items, and it measures the
relationship with parents, the atmosphere at
home, sufficient freedom related to age, and the
degree of satisfaction with financial resources.
4- Social and peer support has four objectives
and examines the relationship with peers. 5- The
school environment has four items and examines
the child's and adolescent's perception of
cognitive capacity, learning and concentration,
and feelings about the school. This tool is
answered on a five-point Likert scale (from 1=
never to 5= always or from 1= never to 5=
infinitely) and shows the frequency of a specific
behavior or feeling or the intensity of an attitude.
The results of Nik-Azin et al.'s research (26)
showed that the co-variance validity study
showed that the correlation between the
dimensions of KidScreen, except for the
dimension of social and peer support, with
similar dimensions in other questionnaires that
measure similar structures, was moderately
strong (P< 0.01). Also, there was a difference
between two groups with high and low
socioeconomic status and three groups of
psychological status (normal, borderline, and
abnormal) in some dimensions (P< 0.05). The
Cronbach's alpha coefficients were higher than
0.70 for all dimensions, except for the school
environment dimension, and the two-week re-
test coefficients for all dimensions were strong
(P< 0.01) (26).

C) Child Behavior Checklist (CBCL): CBCL
assesses competencies (abilities), adaptive
functioning, and emotional-behavioral problems
of 6-18-year-old children. This checklist which
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contained 13 questions and 113 items answered
by parents or a person responsible for the child
and took care of him/her. The CBCL scales
included competence and adaptive functioning
scales, scales based on experience, and scales
based on DSM. The raw scores of problem
CBCL scales were obtained by summing the
scores of 0, 1, or 2 related to questions on any
scale. Minaei (27) obtained good psychometric
properties of CBCL. In this research, also the
child's form of this questionnaire (YSR) was
used.

D) Visual Analogous Scale (VAS): The severity
of the pain is graded in response to the question
"How much do you pain today?", Based on an
analogous visual scale from 0, "I am not bad at
all", to 10 "as | imagine | am bad," once on the
day. The average of these scores is measured in
all subjects (28). Due to the special
characteristics of rating by person, this scale
does not require psychometric properties.

The method of this study included two steps.
Firstly, the FDI was translated by a few
psychologists. Then the translations were
compared, their problems were fixed, and the
prepared version was translated by an English
expert and compared with the original
guestionnaire. Finally, a final questionnaire was
prepared. In the second stage, the prepared
questionnaire  (FDI), along with CBCL,
KIDScreen, YSR, and Visual Analogous Scale
(VAS), was performed on 112 pairs of children
with chronic pain and their parents who were
referred to children's hospitals, Hazrat Ali
Asghar hospital, Children's Medical Center and
Bahrami Children's Hospital.

Inclusion criteria were: Children were aged 7-

GHOMIAN ET AL

12 years, children's history of chronic pain for
six months or more, and parents' and children's
consent to participate in the research. Exclusion
criteria were: Having a physical injury or having
a cast in such a way that parents or children
cannot participate in the sessions.

This research was approved by the ethical
committee of Shahed University, and ethical
considerations, including information
confidentiality, were observed.

To analyze the data, descriptive methods were
used to calculate the mean, standard deviation,
minimum and maximum. This research used the
Pearson correlation coefficient and alpha
coefficients to calculate the reliability
coefficients. To assess the construct validity, we
used exploratory and confirmatory analysis, and
to assess convergent and divergent validity, the
correlation of the FDI with CBCL (parent
report), YSR (child report), KIDScreen, and
VAS were investigated. The samples were
selected voluntary so that each of the parents
and their children, who were ready to participate
in the research, participated in this research.

Results

The mean age of children was 9.62 years. The
mean duration of chronic pain in children was 1
year and 17 months. The numbers of boys and
girls were 48 (42.9%) and 64 (57.1%),
respectively. Most children were in elementary
school (72.3 %). The education of most parents
was at the intermediate level (30%). The
descriptive features of the child and parent
versions of FDI are shown in Table 1. In both
populations of children and parents, the
disability of daily function has the lowest mean.

Table 1. Descriptive Indices of FDI (Child and Parent versions)

Physical disability 8.67 6.84

Child version Disability in daily function 411 5.20
Total 12.58 10.55

Physical disability 7.55 6.75

Parent version Disability in daily function 4.19 4.61
Total 10.95 10.09

Fundamentals of Mental Health, 2022 Sep-Oct

http://jfmh.mums.ac.ir 326


http://jfmh.mums.ac.ir/

THE VALIDITY AND RELIABILITY OF FUNCTIONAL DISABILITY INVENTORY

Table 2 shows the reliability findings in both
the Cronbach's alpha and test-retest methods for
both child and parent versions. The Cronbach's
alpha for child and parent versions was 0.89 and
0.90, respectively, representing the high alpha
coefficients. Also, other than the correlation of
the twice implementation of the physical
disability subscale of the child's version, the
other correlations of the child and parent's
versions were obtained in a meaningful and
acceptable range (0.53 to 0.93).

GHOMIAN ET AL

The correlation between FDI dimensions in both
child and parent versions was moderate and
vigorous, representing a conceptual relationship
between dimensions (Table 3). In two versions
of the child and parent, the highest correlation
was related to the physical disability subscale,
and the overall score was obtained 0.92 and
0.91, respectively. Thus according to the results,
it can be said that the child and parent versions
of FDI have good reliability.

Table 2. Cronbach's alpha coefficients and test re-test correlation of child and parent versions

Test - retest
Version < olfntercorrglrztrllzgcws Pre-test Post-test Test retest
M SD M SD correlations
Items Alpha
Physical 7 0.83 37.75 9.27 9.05 5.26 0.11
disability
Child Disability in
version 150Ny 8 0.86 5.25 4.28 4.40 3.83 0.82™
daily function
Total 15 0.90 16.95 6.21 13.45 7.26 0.53"
Physical o
disability 7 0.75 9.70 7.27 7.70 7.42 0.89
Parent | pisability in
version 150Ny 8 0.90 7.10 6.74 6.60 7.27 0.93™
daily function
Total 15 0.90 16.80 13.34 14.30 14.24 0.93™
*P<0.05 **P<0.01
Table 3. Correlation between FDI dimensions- child and parent versions
Version Physical disability Disability in daily function Total
Physical disability 1
Child version Disability in daily function 0.56™ 1
Total 0.92™ 0.81™ 1
Physical disability 1
Parent version | Disability in daily function 0.66™ 1
Total 0.90™ 0.87" 1

*P<0.05 **P<0.01

The findings of convergent and divergent
validity showed that the child version showed a
positive and significant correlation with
subscales of KIDScreen (negative correlation)
and YSR subscales (emotional problems,
anxiety problems, depression anxiety, and
depression isolation) as well as VAS. Similarly,
findings on the convergent and divergent
validity of the parent version showed that it has
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a positive and significant correlation with
KIDScreen subscales (negative correlation) and
CBCL subscales (emotional problems, anxiety
problems, depression anxiety, and depression
isolation) as well as VAS (Table 4). Thus, it can
be said that both the child and parent versions of
the FDI have the appropriate convergent and
divergent validity.
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Table 4. Correlation between child version of FDI with KIDScreen, YSR, and VAS and correlation between parent
version of FDI with KIDScreen, CBCL, and VAS

. Physical Disability in

Version disability daily tunction | Tow
Physical well-being -0.29™ -0.15 -0.28""

Psychological well-being -0.08 -0.03 -0.08

Parent relation and self-perception -0.11 -0.13 -0.13

Social support and peers -0.06 -0.14 -0.09

. . KIDScreen School environment -0.08 -0.21" -0.17

Child version

Affect problem 0.37" 0.41™ 0.45""

YSR Anxiety problem 0.44™ 0.44™ 0.50""

Anxiety depression 0.36™ 0.44™ 0.45""

Solid depression 0.41™ 0.46™ 0.47"

VAS VAS 0.21" 0.31™ 0.25"

Physical well-being -0.25™ -0.11 -0.20"
Psychological well-being -0.075 -0.12 -0.085

KIDScreen Parent relation and self-perception -0.09 -0.10 -0.08

Social support and peers -0.17 -0.08 -0.13

Parent version School environment -0.0?* -0.1(3* -0.13*

Affect problem 0.33 0.32 0.33

CBCL Anxiety problem 0.35" 0.30™ 0.32"

Anxiety depression 0.28™ 0.31" 0.30™

Solid depression 0.34™ 0.35™ 0.35™

VAS VAS 0.20" 0.15 0.15

*P<0.05 **P<0.01

In order to assess the construct validity, the
results of exploratory factor analysis and
confirmatory factor analysis were used. Also,
the results of the KMO of the parent and child
versions were 0.81 and 0.84, respectively,
indicating a sufficient sample size. Although the
original versions of the parent and child FDI
considered two factors of physical disability and
disability of daily function, the exploratory
analysis obtained four factors for the child's

version and three factors for the parent version.
As shown in Table 5, the model fitting indicators
indicate the fitness of the previous models (two
factors for child and parent versions) and the
new models (four factors for the child's version
and three factors for the parent version). Of
course, as can be seen, the fitness of the new
models is somewhat better than the previous
models.

Table 5. The confirmatory factor analysis of child and parent versions of FDI

Child version of FDI

Parent version of FDI

Four factors of FDI

Two factors of FDI

Three factors of FDI

Two factors of FDI

X2/df 3.43 2.81 3.34 2.44

GFI 0.73 0.77 0.73 0.80

AGFI 0.64 0.69 0.65 0.72

CFI 0.89 0.92 0.86 0.91

RMSEA 0.15 0.13 0.15 0.11
Discussion which, respectively, these studies were

The present study was conducted to evaluate
the validity and reliability of FDI in a sample of
children with chronic pain and their parents. In
general, the results of the internal correlation of
this tool (the child and parent versions) are
consistent with previous research results (29,30)
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conducted on a patient with chronic pain and
children with pain and with the help of
Children's Activity Limitations Interview-21
(CALI-21) and Revised Child Anxiety and
Depression Scale (RCADS) as well as self-
reported quality of life and self-reported
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functional disability. In this study, the
KIDScreen, VAS, and some subscales of CBCL
and YSR were used to assess the convergent and
divergent validity of FDI. As previous studies
showed (31,32), there is a significant correlation
between the function level of children and signs
of anxiety and depression. Similarly, the results
of other studies (28,32) which were
implemented on children with chronic pain and
with questionnaires such as FDI and Pain and
Impairment Relationship Scale (PIRS) and the
Short Form-36 Health Survey (SF-36), showed a
significant correlation between the degree of
functional disability and the severity of pain.
Psychological disorders, anxiety, and depression
are common among people with chronic pain.
Strong evidence has shown the coexistence of
these disorders concerning chronic pain. Also,
in previous findings, the prevalence of
depression and anxiety among people with
chronic pain has been reported from 40 to 80%;
high scores in anxiety and depression and fear
are associated with low tolerance levels. Anxiety
related to pain can lead to avoidance of activity
as well as being wary of pain stimuli and
causing patients to become anxious and worried
about the symptoms and future of the disease.
This fear and avoidance lead to avoidance of
activity, and as a result, patients become more
disabled (33). The results of Rostami et al.'s
research, which was implemented on a patient
with chronic pain and with the help of
guestionnaires like McGill Pain Questionnaire
and Lovibond Depression, Anxiety and Stress
Scale (DASS), concerning the relationship
model between anxiety, stress, and depression
with pain perception with the mediating role of
resilience in patients with chronic pain in one of
the military hospitals showed that there is a
relationship between anxiety, depression, and
stress with resilience. There is an inverse
relationship and a positive relationship with pain
perception.

This research showed that the variables of
anxiety, depression, and stress directly affect
pain perception and can reduce pain perception
in patients with chronic pain by strengthening
the mediating role of resilience (34). In another
research, the relationship between pain
perception, depression and anxiety was assessed.
The results showed that depression and anxiety
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are associated with increased pain perception of
pain intensity (35).

In addition, the results of the reliability
findings by two methods of the Cronbach's alpha
and test-retest of both versions of the child and
parents are consistent with the results of
previous studies (29,30).

A remarkable point in this study is that, as
expected, the scores of function disability had a
negative correlation with the subscales of
KIDScreen for children, but in most cases, this
connection has not been made significant, except
in the subscale of physical well-being. Given the
lack of research on the relationship between the
disability of children with their quality of life, it
seems that one of the causes of this situation is
the lack of a divergent validity of items of the
quality of life of children with items of
functional disability. In confirmation of the
current research, the results of Ashuri et al.'s
research, on patients with chronic pain, patients
without chronic pain, and healthy people,
showed that there is a significant difference
between the three groups of patients with
chronic pain, non-chronic pain and ordinary
people in the variables of cognitive distortion
and quality of life. Similarly, this research
showed that the group of patients with chronic
pain had higher mean cognitive distortion scores
and lower quality of life than the two groups of
patients with non-chronic pain and ordinary
people. In general, psychological well-being is
one of the most important psychological
components involved in the perception of illness
and pain (36.) . The results of exploratory factor
analysis showed new factors in both child and
parent versions. For example, in the previous
version of the FDI, there were two factors
physical disability and disability in daily
function. In contrast, in the current research,
four factors for the child version and three
factors for the parent version were identified in
the exploratory factor analysis. One of the
reasons for adding factors in both parent and
child versions is the removal of items related to
a school function (such as doing homework,
staying in school until the last hour, etc.) from
other daily and physical functions. Although the
KMO results indicated that the sample size was
sufficient, it seems that, in general, the low
sample size is the constraint of current research.
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Also, given that children with chronic pain were
sampled only from hospitals in Tehran, it is not
possible to generalize the results of this study to
all Iranian children with chronic pain. Finally,
about the limitations of this study, we can
mention the lack of samples of healthy children
and compare their function with children with
chronic pain. Given the limitations of current
research, it can be suggested that the FDI be
used in a larger population of children with
chronic pain and different cities. In addition, the
application of this scale in a sample of healthy
children to evaluate differential validity is
another suggestion of this research.

GHOMIAN ET AL

Conclusion

In  conclusion, FDI has an appropriate
psychometric feature for Iranian children with
chronic pain and their parents. Thus, it can be
used with other tools in the population of
children with chronic pain and assess the
functional disability of these children.
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