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Abstract
In pediatric settings, a valid and reliable assessment of negative and positive dimensions of caregiving can inform
intervention processes and improve parent–child adaptation outcomes. While caregiving is a normative component of
parenting, the experience can be quantitatively and/or qualitatively different for parents of children with a chronic health
condition. The aim of this study was to systematically examine the psychometric properties of the “Revised Burden
Measure” in a sample of parents of children with and without chronic health conditions. The “Revised Burden Measure” and
self-reported measures of quality of life and mental health were administered to a sample of parents who had children with
(n= 277) or without (n= 117) chronic health conditions. Classical test theory, item response theory, multi-group
confirmatory factor analysis, and multivariate and univariate analyses of covariance were conducted to investigate the
reliability and validity of the instrument. The “Revised Burden Measure” was shown to have good reliability, as well as
criterion and known-groups validity. The data showed minor DIF by children’s health status. Confirmatory factor analyses
revealed a second-order model of caregiving burden (with Relationship, Objective and Subjective burdens loading on
Overall Burden) and the construct validity of the complementary Uplifts subscale. Additionally, multi-group analyses
ascertained the measurement and structural invariance of the model by children’s health status. The results generally confirm
the reliability and validity of the “Revised Burden Measure” and demonstrate its overall clinical and developmental
applicability in pediatric settings.
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Highlights
● The “Revised Burden Measure” is a valid and reliable measure for use in pediatric settings.
● This clinically informative instrument is easy to administer, score and interpret.
● The “Revised Burden Measure” enables a comprehensive assessment of negative and positive dimensions of caregiving.
● This measure may be used to assess the caregiving experience of parents who have children with or without chronic

conditions.
● The instrument is recommended for the assessment of caregiver’s burdens and uplifts across different life-span periods.
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Abbreviations
AVE Average variance extracted
CFA Confirmatory factor analysis
CFI Comparative fit index
CR Composite reliability
CRDIFF Critical ratios of difference between parameters
df Degrees of freedom
DIF Differential item functioning
IRT Item Response Theory
ISR Item Separation Reliability
MH Mantel-Haenszel
PSR Person Separation Reliability
QoL Quality of life
RMSEA Root mean square error of approximation
SES Socioeconomic status
SRMR Standardized root mean squared residual

Caregiving is a universal component of human relations that
involves the motives and behavior to care for, look after,
and provide resources for others, especially kin (Gilbert
1998). While caring is the affective component of one’s
commitment to the well-being of another, caregiving may
be regarded as the behavioral demonstration of that com-
mitment, thus being present in all relationships where
people intend to protect or improve each other’s welfare, as
in parent-child relationships (Pearlin et al. 1990). However,
under challenging circumstances, such as caring for a child
with a chronic health condition, the amount and quality of
care provided often exceed the pattern of assistance that is
typically required of parents. In such contexts, the expres-
sion “caregiving burden” has been coined to encompass the
physical, psychological, social and financial strains experi-
enced by individuals who care for family members with
special healthcare needs (George and Gwyther 1986).

Over the past three decades, caregiving burden has
emerged as a crucial focus of psychosocial and health
economic research. This trend reflects an increase in the
prevalence of caregivers due to extended life expectancy for
the chronically ill and the prevalence of chronic health
conditions across the life-span, including childhood-onset
disabilities. Additionally, complex changes in health care,
such as deinstitutionalization and technological advances
have required families to engage in more complex and
demanding care tasks (Pearlin et al. 1990; Raina et al. 2004;
Sales 2003).

To date, the most extensive and comprehensive studies
of caregiving burden have focused on family members
caring for Alzheimer’s patients and adults with severe
mental illness (Sales 2003). The challenges of family car-
egiving, however, have gained more attention in pediatric
settings as the number and prevalence of chronic health

conditions among children have increased and as treatments
have become available and extended the life expectancy for
persons with these conditions (Bruil and Detmar 2005). For
example, it has been estimated that nearly 10% of children
have some developmental disorder that requires extensive
caregiving that can often extend through childhood into
adulthood (Raina et al. 2004). At the same time, recent
reviews point to an overall prevalence of 15–20% of
chronic conditions in childhood and adolescence (Jin et al.
2017). Consequently, theoretical frameworks from the dis-
tinct fields of pediatrics and geriatrics were integrated
effectively into comprehensive conceptual models to
broadly guide research and practice on caregiving burden
assessment (Raina et al. 2004).

As traditional outcomes, such as symptom reduction, and
improved life expectancy, became insufficient for assessing
medical outcomes and the processes of care, the con-
sideration of patient-oriented markers became warranted
(Gerharz et al. 2003). Therefore, developmental contexts
and multidimensional outcomes emerged as crucial targets
for pediatric assessment and intervention routines (Chris-
takis et al. 2001), specially within a parent-child perspective
(Carona 2013). Given the fact that caregiving burden is a
major determinant of parent-child adaptation outcomes
(e.g., quality of life [QoL], psychological adjustment), both
in pediatric and normative populations (e.g., Carona et al.
2013, 2014; Raina et al. 2005; Wallander et al. 1989), there
is a need to supply pediatric healthcare providers with
multidimensional instruments that can help assess complex
areas of burden (Chou et al. 2003). Reliable and valid
assessment tools will enable more accurate planning and
implementation of interventions that can prevent or
attenuate the deleterious effects of caregiving burden on
parents and their children with chronic health conditions.
Equally important, identification and measurement of
commonly ignored positive dimensions of caregiving (e.g.,
gratifications associated with giving care) (Sales 2003), will
enhance professionals’ understanding of the family care-
givers’ experience and help them identify and promote the
development of internal resources that are often overlooked
in intervention processes.

In general, stressors in the context of family caregiving
have been defined as “the problematic conditions and dif-
ficult circumstances experienced by caregivers (i.e., the
demands and obstacles that exceed or push to the limit one’s
ca pa city to adapt)” (Aneshensel et al. 1995, p. 34). While
the term “caregiver burden” is widely applied to the
stressful experiences of caregiving, a variety of terms have
been used to label and describe negative experiences linked
with caregiving including: “strain of illness” (Townsend
1957), “chronic parenting stress” (Quittner et al. 1990),
“role strain” (Quittner et al. 1992), “handicap-related pro-
blems” (Wallander and Marullo 1997), “family burden”
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(Sales 2003), “caregiver strain/stress” (Raina et al. 2004),
and “caregiving demands” (Klassen et al. 2010).

In recent years, as professionals have attempted to
provide appropriate support to caregivers, the term
“caregiver burden” has been used as an indicator of the
caregiving experience despite vague and inconsistent
definitions of the concept (Bastawrous 2013). For the
most part, however, research has largely failed to provide
robust empirical support for the link between caregiver
support services and reduction of caregiver stress (Mon-
tgomery and Kosloski 2013). This lack of evidence
highlights the need to improve the measurement of care-
giver burden and articulate the implications of caregivers’
scores for clinical practice and relevance to policy making
(cf. Bastawrous 2013).

In contrast to many measures of caregiver stress, care-
giver burden as conceptualized and measured by the
Revised Burden Measure is a multidimensional construct,
encompassing tension and anxiety (subjective burden),
changes in dyadic relationships (relationship burden), and
time constraints (objective burden) resulting from car-
egiving (Savundranayagam et al. 2011). The Revised
Burden Measure is an enhanced version of the
Montgomery-Burden Scale originally used to examine
caregiver burden among caregivers of older adult s
(Montgomery et al. 1985). Findings from this study made
a decisive contribution to the literatures as it rejected
caregiver burden as a unidimensional concept by distin-
guishing two types of burden that could be predicted by
different factors. Objective burden captures caregivers’
sense that performance of care tasks infringes on their time
and ability to engage in other activities and responsi-
bilities. Stress burden captures the emotional strains
associated with caregiving. The instrument was later
renamed as the “Montgomery-Borgatta Caregiver Burden
Scale” and submitted to an exploratory factor analysis that
revealed a new structure with three distinct subscales
(Montgomery et al. 2000). The new subscale captured the
extent to which the caregivers perceive a care recipient’s
demands for care to be over and above to what the care-
giver perceives to be warranted. Consequently, the Burden
measure was enhanced to reliably measure all three
dimensions of caregiver burden: Objective burden, Sub-
jective Burden and Relationship Burden.

The current Revised Burden Measure (Montgomery and
Kosloski 2006) also integrates items that capture the posi-
tive psychological states (e.g., direct enjoyment from tasks,
improved relationship with the care receiver, general posi-
tive affect) derived from caregiving responsibilities. These
items are included in a complementary Uplifts scale. The
Uplifts scale is theoretically aligned with the acknowl-
edgement of the adaptive role of co-occurring positive
emotions in stress processes. The positive aspects not only

sustain the coping efforts under stressful situations but also
facilitate the development of personal meaning attributed to
those efforts (Folkman 1997; Folkman and Moskowitz
2000). The subscale is scored independently from the three
burden subscales and provides a more comprehensive view
of the caregiving experience. The importance of this dis-
tinction is well acknowledged in three reviews of caregiving
burden measures (Bastawrous 2013; Chou et al. 2003;
Vitaliano et al. 1991), which also commented other major
strengths of the scale, namely its contribution in extending
the conceptualization and measurement of burden, by
encouraging researchers to approach burden as a product of
a dyadic interaction that is best understood over time.
Limitations of the instrument, on the other hand, included
the lack of examination of its criterion validity; the conduct
of minimal research with an unpublished inventory that
stood with no manual; low internal consistency values for
the objective and subjective burden subscales; and the
absence of research on the scales’ susceptibilities to
deceptive response (Chou et al. 2003).

Over the last decade, valuable efforts have been made to
lessen those limitations. First, criterion validity (and speci-
fically, concurrent validity) has been explored, with sub-
jective burden correlating moderately with caregivers’ self-
rated health status (Savundranayagam et al. 2011). Second,
a brief manual for a previous version of the instrument has
been made easily accessible for the wider audience (Mon-
tgomery 2006; for additional information, upon request:
Montgomery and Kosloski 2006), and a manual for the
Portuguese version was published as a book chapter in an
anthology of psychological assessment instruments for
clinical and health psychology (Gonçalves et al. 2017).
Third, the instrument has been used in a number of studies
within psychosocial pediatrics research (family caregivers
of youths with chronic health conditions), systematically
revealing adequate to excellent internal consistency values
(e.g., Carona et al. 2012, 2013, 2014; Silva et al. 2015a, b).

The aim of this study was to systematically examine the
psychometric properties of the “Revised Burden Measure”
in a sample of parents of children with and without chronic
health conditions. Although the original version of the
Revised Burden Measure was developed and tested in
geriatric contexts, the authors acknowledged that children
are the most prevalent group of dependents, with mothers
usually being the main responsible for general nurturing and
care, as well as for the special care required by children with
chronic conditions or disabilities (Montgomery et al. 2000).
Considering this, the main goal of this study was to
demonstrate the applicability of the “Revised Burden
Measure” in normative parenting and pediatric contexts by
testing its psychometric properties in a Portuguese sample
of parents of children with and without chronic medical
conditions.
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Specifically, this study aimed to examine: (1) the dif-
ferential item functioning (DIF) by children’s health status
(i.e., parents of healthy children vs. parents of children
with chronic medical conditions); (2) the reliability of the
questionnaire; (3) the original correlated four-factor model
of the Revised Burden Measure, as well as an alternative
second-order model of caregiving burden, and its invar-
iance by children’s health status, through confirmatory
factor analysis (CFA); (4) its concurrent validity with
parents’ QoL and psychological distress and well-being as
indicators of their overall psychosocial adaptation; and (5)
known-groups validity with regard to the care receiver’s
health status.

Method

Participants and Procedure

The participants were 394 parents of a child/adolescent
between 8 and 18 years of age, with asthma (n= 115),
cerebral palsy (n= 95), epilepsy (n= 67), or no medical
conditions (n= 117). Parents of children with chronic
health conditions were enrolled at the pediatric outpatient
services of three Portuguese public hospitals and ten
Portuguese Cerebral Palsy Associations, between March
2009 and July 2011, after the study has been approved by
the respective Ethics Committees and/or Direction Boards.
To be included in the clinical group, the parents had to
meet the following criteria: (1) having a child aged
between 8 and 18 years old, with a clinical diagnosis of
asthma, cerebral palsy or epilepsy established by a phy-
sician according to the International Classification of
Diseases system (ICD-10), and no comorbidities with
other health conditions; and (2) being the parent self-
identified as currently assuming the role of primary care-
giver for the child’s disease management. Cases that met
the inclusion criteria were identified by health profes-
sionals, based on the children’s clinical records. Adopting
a non-probabilistic convenience sampling method,
detailed information about the study’s aims and proce-
dures was provided to all eligible parents who visited the
health institution during the period of data collection.
After obtaining informed consent from those who agreed
to participate in the study, the parents completed a set of
self-report questionnaires in a room assigned for research
purposes, with the assistance of a psychologist or social
worker acquainted with the research project.

Parents of healthy children/adolescents were recruited by
convenience in two public schools of the district of Coim-
bra, between January and June 2010, considering two
inclusion criteria: (1) having a child aged between 8 and 18
years old with no chronic health condition or disability; and

(2) being the parent who spent more daily time with the
child/adolescent. After the Direction Boards of participating
schools had authorized the study, selected classes were
visited by a researcher, who delivered informed consent
forms and assessment protocols to students, to be completed
by their parents at home and returned to schools a
week later.

The parents’ and their children’s sociodemographic and
clinical characteristics are presented in Table 1.

No significant differences in socio-demographic char-
acteristics were observed between parents of healthy chil-
dren and parents of children with chronic health conditions,
except for socioeconomic status (SES), with a higher per-
centage of parents with low SES in the clinical group.
Children’s age and sex were also homogeneously dis-
tributed across healthy and clinical samples.

Measures

Revised Burden Measure

The Revised Burden Measure (Montgomery and Kosloski
2006) is a self-report questionnaire that includes distinct
but complementary Burden and Uplifts measures. For both
measures, respondents were asked to indicate the extent to
which various aspects of their lives have changed due to
caregiving (“As a result of assisting the care receiver, have
the following aspects of your life changed?”). The Burden
measure comprises 16 items focused on changes in parent-
child relationships (Relationship Burden; 5 items; e.g.,
“Have your caregiving responsibilities caused conflicts
with your relative?”), time constraints resulting from
instrumental caregiving activities (Objective Burden; 6
items; e.g., “Have your caregiving responsibilities left you
with almost no time to relax?”) and generalized negative
affect (Subjective Burden; 5 items; e.g., “Have your car-
egiving responsibilities created a feeling of hope-
lessness?”). CFA attested this multi-dimensional structure
of the caregiving burden construct, as well as its invariance
across different groups of caregivers, namely spouses and
adult children of patients with chronic illnesses (Savun-
dranayagam et al. 2011). Complementarily, the Uplifts
measure comprises six items assessing gratifications and
positive psychological states arising from caregiving,
namely the direct enjoyment from caregiving tasks, an
improved relationship with the care receiver and general-
ized positive affect (e.g., “Have your caregiving responsi-
bilities given your life more meaning?”). The 22 items were
answered in a 5-point response scale ranging from 1 (Not at
all) to 5 (A great deal). Mean scores were calculated for
each burden dimension and for uplifts, with higher scores
indicating a greater change in those negative or positive
dimensions of caregiving.
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EUROHIS-QOL 8-item index

The EUROHIS-QOL 8-item index (Schmidt et al. 2006;
Portuguese version: Pereira et al. 2011) was used to assess
parents’ QoL. This self-report questionnaire was derived
from the World Health Organization Quality of Life
Assessment (WHOQOL-100 and WHOQOL-Bref instru-
ments) and includes eight items representing the physical
(e.g., “Do you have enough energy for everyday life?”),
psychological (e.g., “How satisfied are you with your-
self?”), social (e.g., “How satisfied are you with your per-
sonal relationships?”), and environmental (e.g., “How
satisfied are you with the conditions of your living place?”)
domains of QoL. The eight items were scored on a 5-point
response scale ranging from 1 (Not at all/Very dissatisfied)
to 5 (Completely/Very satisfied). A standardized overall
QoL score ranging from 0 to 100 was computed from the
sum of the eight items, with higher values indicating better

QoL. In the current sample, the questionnaire presented
good reliability, with a Cronbach’s alpha coefficient of .82.

Five-item version of the Mental Health Inventory (MHI-5)

Parents’ psychological distress and wellbeing were assessed
with the Mental Health Inventory (MHI-5; Veit and Ware
1983; Portuguese version: Pais-Ribeiro 2001). The MHI-5
consisted of five items that focused on the psychological
symptoms of depression, anxiety, loss of emotional and
behavioral control, and positive affect. The five items were
answered in a 6-point response scale ranging from 1 (None
of the time) to 6 (All of the time), allowing the computation
of mean scores for Psychological Distress (three items) and
Psychological Well-being (two items). In the current sample,
good reliability was observed for both Psychological Dis-
tress and Psychological Well-being dimensions, with Cron-
bach’s alpha coefficients of 0.88 and 0.78, respectively.

Table 1 Socio-demographic and
clinical characteristics of the
sample (N= 394)

Healthy group
(n= 117)

Clinical group
(n= 277)

Differences
between groups

Parents’ sociodemographic characteristics

Age, M (DP) 42.78 (5.18) 41.76 (6.24) t(391)= 1.55

Sex, n (%) Female 95 (81.2%) 243 (87.7%) χ2(1)= 3.20

Male 22 (18.8%) 33 (11.9%)

Missing 0 (0%) 1 (0.4%)

Marital status, n (%) Married/living
together

100 (85.5%) 225 (81.2%) χ2(1)= 0.66

Single/divorced/
widowed

17 (14.5%) 49 (17.7%)

Missing 0 (0%) 3 (1.1%)

Socioeconomic status,
n (%)

Low 31 (26.5%) 168 (60.6%) χ2(1)= 41.22**

Medium/high 86 (73.5%) 103 (37.2%)

Missing 0 (0%) 6 (2.2%)

Children/adolescents’ sociodemographic and clinical characteristics

Age, M (DP) 12.31 (2.97) 12.34 (2.79) t(391)=−0.11

Age-group, n (%) Child 8–12 years 61 (52.1%) 141 (50.9%) χ2(1)= 0.05

Adolescent
13–18 years

56 (47.9%) 136 (49.1%)

Sex, n (%) Female 58 (49.6%) 120 (43.3%) χ2(1)= 1.30

Male 59 (50.4%) 157 (56.7%)

Diagnosis, n (%) Asthma – 115 (41.5%) –

Epilepsy – 67 (24.2%) –

Cerebral palsy – 95 (34.3%) –

Age at the time of diagnosis, M (DP) – 5.77 (4.21) –

Disease length, M (DP) – 7.14 (4.35) –

Medication intake, n (%) – 195 (70.4%) –

Missing – 6 (2.2%) –

Hospital admissions in the last year, n (%) – 30 (10.8%) –

Missing – 10 (3.6%) –

*p < 0.05; **p < 0.01, two-tailed
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Socio-demographic and clinical data

The parents also completed a socio-demographic datasheet,
which collected information on their age, sex, marital status,
educational level and occupational status, as well as their
children’s age and sex. Using a classification system spe-
cifically developed for the Portuguese context and based on
the educational level and current job of the primary care-
giver (Simões 1994), the family SES was classified into low
(e.g., unqualified employees in construction or manu-
facturing without completing the 9th grade of school edu-
cation) and medium/high (e.g., officials of government,
army, commerce or industry, with intermediate or university
courses). Parents of children with chronic health conditions
also provided information on their child’s diagnosis, age at
the time of diagnosis, comorbidities with other health con-
ditions, use of medication and hospital admissions during
the last year.

Statistical Analyses

The statistical analyses were performed with the Statistical
Package for the Social Sciences, v.20 (IBM Corp., Armonk,
NY). Descriptive statistics were calculated for socio-
demographic and clinical variables and the homogeneity
of sample characteristics between healthy and clinical
groups was examined by independent-samples t-tests or chi-
square (χ2) tests for continuous and categorical variables,
respectively. The distributional characteristics of items and
domains were examined by calculating mean values (M)
and standard-deviations (SD), percentage of missing values,
floor and ceiling effects and skewness and kurtosis in the
distributions of scores. Missing data, which were random
and lower than 5% of the values, were handled by repla-
cement with the individual mean score for each scale.

The Winsteps software (version 3.69.1.6; Linacre 2011)
was used to conduct the analyses regarding DIF, i.e.,
whether the items performed equally across parents of
healthy children and parents of children with chronic health
conditions. DIF was evaluated by applying the
Mantel–Haenszel (MH) approach using the criteria derived
of the Educational Testing Service (Padilla et al. 2012).
First, the delta MH (ΔMH) was computed by multiplying the
difference in item location estimates between the groups by
−2.35 (Holland and Thayer 1988). Based on the proposal of
Zwick and Ercikan (1989), DIF was classified as follows:
negligible (A) if |ΔMH| was less than 1 and p < 0.05; mod-
erate (B) if |ΔMH| was between 1 and 1.5 and p < 0.05; and
large (C) if |ΔMH| was >1.5 and p < 0.05. DIF was also
considered to be substantial if there was one absolute dif-
ference >0.5 logit and statistical significance between the
difficulty parameters of the reference and focal groups
(Prieto et al. 2010).

The reliability of the Revised Burden Measure was
examined using classical test theory (i.e., Cronbach’s α) and
Item Response Theory (IRT: Person Separation Reliability
[PSR], and Item Separation Reliability [ISR]). PSR and ISR
statistics (range: 0–1) are similar to the classical reliability
coefficient, and values above 0.70 are recommended (Ten-
nant and Conaghan 2007).

The factor structure of the Revised Burden Measure
was examined with CFA, using the Analysis of Moment
Structures, v.20 (AMOS Development Corporation,
Meadville, PA). The models’ goodness-of-fit was assessed
based on the maximum-likelihood χ2 statistic, the com-
parative fit index (CFI), the root mean square error of
approximation (RMSEA) and the standardized root mean
squared residual (SRMR). A model was considered to
have a good fit when CFI ≥ 0.95, RMSEA ≤ 0.06 (p > 0.05)
and SRMR ≤ 0.08, and was considered to have an accep-
table fit when CFI ≥ 0.90 and RMSEA ≤ 0.10 (Browne and
Cudeck 1993; Hu and Bentler 1999). Complementarily, a
χ2/degrees of freedom (df) ratio of 5 or less was assumed
as indicative of acceptable model fit (Ullman 1996). The
factorial validity was evaluated based on the significance
and strength of standardized factor loadings (λ), assuming
that the factor had good factorial validity if λ ≥ 0.05 for all
items. Convergent validity (i.e., the extent to which indi-
cators of a specific latent construct share a high proportion
of variance) was established when the average variance
extracted (AVE) for the items loading on a latent con-
struct, as calculated from the sum of λ2 divided by the sum
of λ2 and error terms, was 0.50 or greater (Hair et al.
2010). Discriminant validity (i.e., the extent to which a
latent construct is able to account for more variance in the
observed variables associated with it than measurement
error or other constructs within the model; Farrell and
Rudd 2009) was supported when the AVE for each factor
was greater than its shared variance with any other con-
struct (Fornell and Larcker 1981). In addition, construct
reliability was assessed using the composite reliability
(CR) value calculated from the squared sum of λ divided
by the squared sum of λ plus the sum of the error variance
terms. Good construct reliability was established if CR
was higher than 0.70 (Hair et al. 2010).

The factorial invariance of the models across children’s
health status was tested with multi-group analyses com-
paring the unconstrained model with a model in which
factor loadings (measurement invariance) and structural
weights (structural invariance) were constrained to be equal
across groups (Byrne 2010). The model’s invariance was
established when the chi-square difference (Δχ2) was non-
significant, and the difference in CFI values (ΔCFI) was
lower than 0.01 (Cheung and Rensvold 2002). Critical ratios
of differences (CRDIFF) between parameters were also
examined, considering an absolute CRDIFF >1.96 (p < 0.05)
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as indicative of significant differences in unstandardized
factor loadings between the groups.

Concurrent validity was examined by calculating Pear-
son correlation coefficients between the Revised Burden
Measure and previously validated measures of parents’
overall psychosocial adaptation, namely the EUROHIS-
QOL 8-item index and the MHI-5. Regarding known-
groups validity, a multivariate analysis of covariance
(MANCOVA) was performed to compare the scores in
burden dimensions (i.e., Relationship Burden, Objective
Burden, and Subjective Burden) and univariate analyses of
covariance (ANCOVA) were conducted to compare the
scores in the burden total score and Uplifts between parents
of healthy children and parents of children with chronic
medical conditions, while controlling for SES. When mul-
tivariate effects were significant, univariate analyses were
performed to examine which dimensions of caregiving
burden significantly differed between the groups.

Results

Descriptive Statistics

Table 2 presents an overview of distributional character-
istics of items and domains for the Revised Burden Mea-
sure. The percentage of missing values per item ranged
from 0.0 to 1.5%. Floor or ceiling effects were detected for
the majority of items (i.e., more than 15% of respondents
achieved the lowest or highest possible score, respectively;
Terwee et al. 2007). However, no floor or ceiling effects
were observed across dimensions or for the Burden total
score, indicating good content validity, except for a floor
effect in the Relationship Burden dimension. No substantial
departures from normality were observed in the distribution
of items and dimensions, considering an absolute skew
coefficient > 2 and an absolute kurtosis coefficient > 7 as
reference values for samples with more than 300 partici-
pants (West et al. 1995).

Differential Item Functioning

The results of DIF analyses, conducted to explore the
likelihood that individual items of the Revised Burden
Measure may work differently for parents of children with
different health status (i.e., healthy children vs. children
with chronic health conditions), are presented in Table 3.
The data showed minor DIF by children’s health status.
Four out of 22 items (9.1%) showed significant DIF (i.e.,
contrast > 0.50 logits and probability p < 0.05). Three items
(H, K, and T) were more difficult to answer by parents of
healthy children, while one item (P) was more difficult for
parents of children with chronic health conditions.

Considering the value of ΔMH, five items showed moderate
DIF and two items showed large DIF. Both of the items
showing large DIF (item D—“Have your caregiving
responsibilities given your life more meaning?”, and item
P—“Have your caregiving responsibilities left you feeling
good?”) are part of the Uplifts measure and were more
difficult to answer by parents of children with chronic
health conditions.

Reliability

The internal consistency of the Revised Burden Measure
was good whether using classical test theory (α= 0.83 for
Relationship Burden; α= 0.87 for Objective Burden; α=
0.87 for Subjective Burden; and α= 0.81 for Uplifts) or
separation reliability in IRT (PSR= 0.60 for Relationship
Burden; PSR= 0.77 for Objective Burden; PSR= 0.79 for
Subjective Burden; PSR= 0.78 for Uplifts; ISR= 0.91 for
Relationship Burden; ISR= 0.98 for Objective Burden;
ISR= 0.99 for Subjective Burden; ISR= 0.93 for Uplifts).
Cronbach’s α for the Burden total score was 0.92. The PSR
and ISR coefficients were 0.83 and 0.98, respectively, for
the Burden total score.

Confirmatory Factor Analysis (CFA)

The initial correlated four-factor model

The original correlated four-factor (Relationship Burden,
Objective Burden, Subjective Burden, Uplifts) model of the
Revised Burden Measure had a nearly acceptable fit to the
parents’ data, with χ2(203)= 679.98, p < 0.01; χ2/df= 3.35;
CFI= 0.89; RMSEA= 0.08 (p < 0.01; 90% CI= 0.07/
0.08); and SRMR= 0.07. The inspection of modification
indices suggested that items T and V might be correlated.
Because these two items were hypothesized to load on the
same latent factor (Uplifts) and they both refer to the
caregiver’s satisfaction of being with/ spending time with
the care receiver, their measurement errors were allowed to
covary. The modified model had an acceptable fit, with
χ2(202)= 578.59, p < 0.01; χ2/df= 2.86; CFI= 0.91;
RMSEA= 0.07 (p < 0.01; 90% CI= 0.06/0.08); and
SRMR= 0.06, which was significantly better than the ori-
ginal model, with Δχ2(1)= 101.39, p < 0.01. All factor
loadings were statistically significant and, except for item T,
were above the threshold of 0.50 (λ ranging from 0.36
to 0.86).

The AVE for each burden factor was ≥0.50 (AVE= 0.50
for Relationship Burden; AVE= 0.54 for Objective Bur-
den; AVE= 0.58 for Subjective Burden), suggesting ade-
quate convergent validity, i.e., each burden latent construct
is able to explain a significant amount of variance in their
observed variables (items). In addition, the three burden
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latent constructs were positively and strongly correlated (r
ranging from 0.65 to 0.71, p < 0.01), indicating a significant
amount of shared variance, but the squared correlations
between factors (r2 between Relationship and Objective
Burden was 0.48; r2 between Relationship and Subjective
Burden was 0.42; and r2 between Objective and Subjective
Burden was 0.51) were lower than the AVE for each factor,
providing evidence for discriminant validity between the
burden constructs and suggesting the existence of a mean-
ingful second-order factor. However, the Uplifts latent
construct presented an AVE= 0.42 and was not sig-
nificantly correlated with the Relationship and Objective
Burden factors (r=−0.01, p= 0.82 and r= 0.11, p= 0.06,

respectively) and was negatively and weakly correlated with
the Subjective Burden factor (r=−0.22, p < 0.01), sug-
gesting that the Uplifts measure should be considered
independently of the caregiving burden scales.

The second-order model for the Burden Measure

The second-order model for the Burden Measure, in which
the Relationship Burden, Objective Burden and Subjective
Burden factors were proposed to load on a second-order
factor of overall caregiving burden (Fig. 1) had an accep-
table fit, with χ2(101)= 328.83, p < 0.01; χ2/df= 3.26; CFI=
0.93; RMSEA= 0.08 (p < 0.01; 90% CI= 0.07/0.09); and

Table 2 Descriptive statistics for
items and dimensions of the
Revised Burden Measure

Items: Have your caregiving
responsibilities…

Missing M SD Floor Ceiling Skewness Kurtosis

Relationship Burden 1.3% 1.73 0.76 27.7% 0.0% 1.07 0.36

(A) increased attempts by our relative to
manipulate you?

0.3% 1.82 1.01 51.8% 0.8% 0.97 −0.10

(E) increased the number of unreasonable
requests made by your relative?

0.3% 1.77 1.02 54.3% 1.5% 1.18 0.55

(I) caused you to feel that your relative
makes demands over and above what he/
she needs?

1.0% 1.89 1.08 51.0% 1.3% 0.91 −0.32

(M) made you feel you were being taken
advantage of by your relative?

0.3% 1.49 0.89 71.3% 0.8% 1.81 2.49

(Q) caused conflicts with your relative? 0.8% 1.63 0.94 61.2% 0.8% 1.40 1.14

Objective Burden 2.3% 2.12 0.85 12.9% 0.0% 0.46 −0.74

(B) decreased time you have for yourself? 0.0% 2.52 1.17 24.9% 2.3% 0.15 −1.19

(F) kept you from recreational activities? 0.3% 1.97 1.05 42.9% 1.0% 0.80 −0.38

(J) caused your social life to suffer? 0.3% 1.70 0.97 57.9% 0.5% 1.21 0.44

(N) changed your routine? 1.3% 2.39 1.21 29.4% 3.6% 0.41 −1.04

(R) given you little time for friends and
relatives?

0.0% 1.95 1.01 44.7% 0.5% 0.64 −0.70

(U) left you with almost no time to relax? 0.5% 2.16 1.12 38.8% 2.0% 0.50 −0.83

Subjective burden 0.8% 2.27 0.97 9.4% 0.5% 0.63 −0.41

(C) created a feeling of hopelessness? 0.0% 1.93 1.16 50.5% 2.8% 1.01 −0.15

(G) made you nervous? 0.0% 2.30 1.26 35.8% 4.8% 0.55 −0.95

(K) depressed you? 0.8% 1.87 1.10 52.3% 1.5% 1.03 −0.86

(O) made you anxious? 0.0% 2.34 1.23 33.2% 3.3% 0.43 −1.09

(S) caused you to worry? 0.0% 2.90 1.23 17.3% 6.3% −0.17 −1.17

Burden Total Score 3.8% 2.04 0.74 3.8% 0.0% 0.59 −0.50

Uplifts 4.1% 3.42 0.85 1.3% 2.3% −0.39 −0.06

(D) given your life more meaning? 0.5% 3.56 1.24 9.4% 23.9% −0.69 −0.51

(H) made you more satisfied with your
relationship?

0.5% 3.37 1.01 7.6% 8.6% -0.73 0.25

(L) given you a sense of fulfillment? 1.3% 3.15 1.31 17.0% 16.0% −0.31 −0.98

(P) left you feeling good? 1.0% 3.27 1.25 15.2% 14.7% −0.54 −0.68

(T) made you enjoy being with your
relative more?

1.5% 3.50 1.17 10.9% 16.5% −0.84 −0.03

(V) made you cherish your time with your
relative?

0.5% 3.66 1.08 7.1% 18.5% −1.00 0.52
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SRMR= 0.06. All items loaded significantly in their
respective factors, with λ ≥ 0.05 (ranging from 0.60 to 0.84).
Similarly, all three first-order factors loaded significantly in
the second-order factor, with λ ranging from 0.79 to 0.87
and AVE= 0.69, attesting the factorial and convergent
validity of the overall burden factor. The examination
of CR coefficients confirmed the construct reliability
of the three burden dimensions (CR= 0.83 for Relationship
Burden; CR= 0.88 for Objective Burden; and CR= 0.87
for Subjective Burden) and of the overall burden factor
(CR= 0.87).

The multi-group analysis by children’s health status
(Table 4) confirmed that the second-order model was valid
for both healthy and clinical groups, with Δχ2(13)= 14.51,
p= 0.34 (measurement invariance) and Δχ2(3)= 1.18, p=
0.76 (structural invariance). In addition, the examination of
differences in unstandardized regression weights of factor
loadings between the data from parents of healthy children
and from parents of children with chronic medical condi-
tions indicated that only the factor loading for item Q was
significantly stronger for the healthy group (regression
weight= 1.09) than for the clinical group (regression
weight= 0.68; CRDIFF= 2.15, p= 0.03), although both
parameters were statistically significant. No significant dif-
ferences in critical ratios were found for factor loadings of
burden dimensions on the second-order factor.

The model for the Uplifts Measure

The independent model for the Uplifts Measure (Fig. 2) had
an acceptable fit, with χ2(8)= 21.09, p= 0.01; χ2/df= 2.64;
CFI= 0.98; RMSEA= 0.07 (p= 0.21; 90% CI= 0.03/
0.10); and SRMR= 0.04. Except for the item T (λ= 0.37),
all of the items showed factorial validity, with λ ≥ 0.05. The
CR coefficient was 0.80, confirming the reliability of the
Uplifts construct.

Table 5 presents the multi-group analyses comparing the
unconstrained model with the nested model in which factor
loadings were fixed to be equal across the healthy and
clinical groups. The multi-group analyses attested the
model’s measurement invariance, with Δχ2(6)= 11.27, p=
0.08; and the examination of CRDIFF showed only a sig-
nificant difference between parameters for item D, with
unstandardized regression weights of factor loadings of 0.62
for the healthy group and 0.87 for the clinical group
(CRDIFF= 2.42, p= 0.02).

Concurrent Validity

As presented in Table 6, the caregiving burden dimensions
and total score were moderately and negatively correlated
with QoL and psychological well-being and positively
correlated with psychological distress; conversely, the

Table 3 Differential item
functioning analyses by
children’s health status

Item Factor Contrast Welch t p ΔMH p

A Relationship Burden −0.41 −2.30 0.023 −1.20 0.029

B Objective Burden −0.09 −0.55 0.582 0.05 0.798

C Subjective Burden −0.13 −0.74 0.459 0.96 0.537

D Uplifts 0.36 2.36 0.019 −1.60 0.017

E Relationship Burden 0.15 0.87 0.384 −0.19 0.261

F Objective Burden 0.35 2.12 0.035 −0.52 0.131

G Subjective Burden 0.00 0.00 1.000 −0.38 0.855

H Uplifts −0.70 −4.43 <0.001 0.21 <0.001

I Relationship Burden −0.04 −0.21 0.832 0.16 0.835

J Objective Burden −0.47 −2.65 0.009 0.28 0.014

K Subjective Burden −0.58 −2.94 0.004 1.06 0.001

L Uplifts 0.34 2.36 0.019 −1.41 0.061

M Relationship Burden 0.06 0.35 0.725 −0.45 0.721

N Objective Burden 0.14 0.90 0.370 −0.80 0.344

O Subjective Burden 0.13 0.83 0.410 −0.33 0.130

P Uplifts 0.68 4.35 <0.001 −01.74 <0.001

Q Relationship Burden 0.25 1.44 0.151 −01.27 0.313

R Objective Burden 0.24 1.40 0.162 −0.47 0.154

S Subjective Burden 0.40 2.46 0.015 0.28 0.110

T Uplifts −0.59 −4.13 <0.001 1.10 0.003

U Objective Burden −0.21 −1.30 0.194 −0.66 0.219

V Uplifts −0.26 −1.65 0.101 0.96 0.064
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caregiving Uplifts were moderately and positively asso-
ciated with QoL and psychological well-being and nega-
tively associated with psychological distress, supporting the
concurrent validity of both the Burden and Uplifts Measures
with previously validated measures of parents’ overall
psychosocial adaptation.

Known-Groups Validity

A significant multivariate effect of children’s health status
was found on the caregiving burden dimensions, with
Wilks’ λ= 0.90, F(3, 383)= 13.79, p < 0.01, and ηp2= 10.
The univariate effects (Table 7) showed that parents of
children with chronic health conditions reported more
subjective burden than parents of healthy children. In
addition, parents of healthy children reported more car-
egiving uplifts than parents of pediatric patients, attesting
the known-groups validity of both the Burden and Uplifts
Measures.

Discussion

This was the first study to systematically examine the
psychometric properties of the “Revised Burden Measure”
in pediatric contexts, thus extending the overall con-
ceptualization and measurement of caregiving burden as
well as the scope of applicability of a well-established
instrument designed to assess negative and positive
dimensions of family caregiving processes. The observed
results attest to the reliability and validity of the measure,
making it appropriate for the assessment of caregiving
burden across different developmental stages and health
contexts.

The comprehensive examination of the psychometric
performance of the “Revised Burden Measure” in parents of
school-aged children and adolescents documented the
overall internal consistency of the burden and uplift sub-
scales and their invariance across children’s health status.
Additionally, a second-order model of caregiving burden
was confirmed for the factorial structure of the instrument
and shown to be invariant across children’s health status.

Of interest, however, the analyses, revealed significant
difference in difficulty for three items. Although the mag-
nitude of such differential functioning was small, three
items that were found to be more difficult to answer by
parents of healthy children either placed an emphasis on a
relational, positive comparative appraisal (i.e., (H) Have
your caregiving responsibilities made you more satisfied
with your relationship?; (T) Have your caregiving
responsibilities made you enjoy being with your relative
more?), or were formulated in nearly clinical terms (i.e., (K)
Have your caregiving responsibilities depressed you?). In
the former cases, both items relate to some form of “benefit
finding”, which is defined as the identification of positive
ways in which people’s lives have changed a s a result of
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Fig. 1 Second-order model for the Burden Measure. Values shown in
the figure represent standardized regression weights of factor loadings.
e=measurement errors for observed indicators. d= disturbances for
latent variables. *p < 0.05, **p < 0.01, two-tailed

Table 4 Comparison of the
factorial model for the Burden
Measure across children’s
health status

χ2 df p CFI RMSEA [90% CI] Δχ2 Δdf p ΔCFI

Summary of fit statistics

Healthy group 235.34 101 <0.01 0.88 0.11 [0.09/0.13]

Clinical group 255.09 101 <0.01 0.93 0.07 [0.06/0.09]

Multi-group analyses

Unconstrained model 490.88 202 <0.01 0.91 0.06 [0.05/0.07] – – – –

Measurement weights 505.39 215 <0.01 0.91 0.06 [0.05/0.07] 14.51 13 0.34 <0.01

Structural weights 506.57 218 <0.01 0.91 0.06 [0.05/0.07] 1.18 3 0.76 <0.01
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some adversity, such as parenting children with severe
health problems (Helgeson et al. 2006). It is likely then that
those items may appear awkward to parents caring for
typically developing children, who only occasionally go
through little or normative infirmity, which is not expected
to challenge earlier and stable meaning-making appraisals.
In the latter case, the term “depressed” may seem dis-
proportionate to describe the emotional experience of bur-
den in normative parenting, where terms like “sad”,
“unhappy” or “disappointed” may be intuitively hypothe-
sized to better describe that experience. Moreover, high
levels of negative (distressed) affect tend to occur more
frequently in parents of disabled children than in parents of
nondisabled children (Margalit and Ankonina 1991), who
may thus not readily recognize their parenting experience
under more clinical terms. For parent of children with
chronic conditions, it is noteworthy that the two items
displaying greater DIF (i.e., (D) Have your caregiving
responsibilities given your life more meaning?; (P) Have
your caregiving responsibilities left you feeling good?)
belong to the complementary Uplifts scale, suggesting its
cautionary use in pediatric settings; in fact this is aligned
with a similar admonition highlighted by some authors, who
have argued for more convincing data to effectively support
notions such as psychological growth (e.g., Wortman 2004).

Concurrent validity of the Burden and Uplifts subscales
was supported by the moderate correlations of the scales
with QoL, psychological distress and well-being. Bearing in
mind the theoretical models that have proposed burden (and
to a lesser extent, caregiving gratifications) as predictors or

antecedents of caregivers’ adaptation outcomes (Raina et al.
2004; Wallander et al. 1989), the correlations observed in
the current study point to the modifiability of burden as a
potential pathway to improve caregivers’ adaptation out-
comes (e.g., Carona et al. 2013; Raina et al. 2005; Silva
et al. 2015a, 2015b).

Finally, the analysis demonstrated the accuracy of the
Revised Burden Measure in discriminating the clinical and
healthy samples: parents of children with chronic condi-
tions reported more Subjective burden (small to medium
effect size) and less Uplifts (medium to large effect size)
than parents of healthy children. This specific result
highlights the psychological dimension of the caregiving
experience, and depicts an increased vulnerability of par-
ents who have children with chronic conditions to
experience distinctive deleterious effects of their caregiv-
ing routines in terms of increased psychological burden
paired with decreased gratifications. Similar findings have
been previously reported for the parenting context of
pediatric cerebral palsy (Carona et al. 2012), where satis-
faction with social support was found to mediate the links
between parental burdens and psychological distress
(Carona et al. 2013). A possible explanation to this may be
found in the social support deterioration model, which
posits that chronic and/or stigmatizing stressful events
deteriorate the perceived availability or effectiveness of
support (Barrera 1986; Lin and Ensel 1984). While
objective and relationship burdens are respectively related
to instrumental demands and parent-child co-regulation,
subjective burden describes the emotional turmoil that
parents of disabled and chronically-ill children may go
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Fig. 2 Model for the Uplifts Measure. Values shown in the figure
represent standardized regression weights of factor loadings. e=
measurement errors for observed indicators. *p < 0.05, **p < 0.01,
two-tailed

Table 5 Comparison of the
factorial model for the Uplifts
Measure across children’s
health status

χ2 df p CFI RMSEA [90% CI] Δχ2 Δdf p ΔCFI

Summary of fit statistics

Healthy group 29.30 8 <0.01 0.93 0.15 [0.10/0.21]

Clinical group 16.11 8 0.04 0.98 0.06 [0.01/0.10]

Multi-group analyses

Unconstrained model 45.49 16 <0.01 0.96 0.07 [0.05/0.09] – – – –

Measurement weights 56.76 22 <0.01 0.95 0.16 [0.04/0.08] 11.27 6 0.08 0.01

Table 6 Correlations between the Revised Burden Measure, the
EUROHIS-QOL 8-item index and the MHI-5

Quality
of life

Psychological
distress

Psychological
well-being

Relationship Burden −0.24** 0.31** −0.20**

Objective Burden −0.23** 0.29** −0.28**

Subjective Burden −0.39** 0.52** −0.44**

Burden total score −0.34** 0.44** −0.37**

Uplifts 0.22** −0.22** 0.30**

*p < 0.05; **p < 0.01, two-tailed
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through. In those circumstances, where issues such as
negative social comparisons (e.g. social put-down), self-
blame and self-criticism tend to be salient, eliciting social
support may often result in avoidant, disparate or invali-
dating responses from others (Carona 2013). In the
meantime, this pattern of discrepancy between felt needs
and perceived unsupportive responses from others is
expected to heighten parents’ emotional distress and
hamper the related capacity of benefit finding.

Clinical implications

Altogether, these findings have important clinical implica-
tions. First, the “Revised Burden Measure” is easy to
administer, score and interpret, making it a first-line choice
for clinical routine assessments. In fact, the questionnaire’s
brevity also makes it a suitable choice for clinical epide-
miological studies, when time is of essence in achieving
large sample sizes.

Second, the instrument correlates well with psychologi-
cal distress and QoL measures and discriminates parents
facing different developmental challenges, thus enabling its
use as a screening tool for identifying high-risk parents in
pediatric settings and evaluating parenting-related inter-
ventions. This may ultimately increase the effectiveness and
efficiency of procedures for referral. In any case, clinicians
and researchers may find it useful to consider (whenever
appropriate) the cut-off points that have been previously
determined for the burden and uplifts scales from a large-
scale North American study sample (cf. Montgomery and
Kosloski 2006), in order to straightforwardly interpret or
explore their findings.

Third, given its multidimensionality in caregiving burden
assessment, the “Revised Burden Measure” facilitates tar-
geted interventions, by linking the detection of specific
needs to the corresponding allocation of therapeutic
resources. When planning clinical interventions, for
instance, increased objective burden may call for time
management or task sharing arrangements; elevated sub-
jective burden may be lessened in psychotherapeutic pro-
cesses; and high relationship burden may be monitored in
parenting programs targeting the modification of parent-
child behavioral dynamics.

Finally, the instrument captures the positive dimensions
of caregiving that can be fostered as a means to prevent or
reduce the deleterious effects of burden (Carona et al.
2012). Interestingly, it has been suggested that meaning-
making reappraisals may be developed through intentional
mindfulness (Larson 2010) or mindfulness-based cognitive
therapy (Carona 2013), although such claims need further
empirical examination.

Limitations & Need for Future Research

Despite the aforementioned utility and applications of the
“Revised Burden Measure”, the instrument has some lim-
itations including the inherent to self-reported ques-
tionnaires (cf. Cummings et al. 2000), such as the potential
risks for memory or response bias (e.g., social desirability
while reporting positive qualities in coping with adversity);
the fixed specificity of the dimensions under assessment
(e.g., financial burden is not assessed with the “Revised
Burden Mea sure”); and the limited ability of a quantitative
measure to capture contextual features that may be relevant
to caregiving outcomes (Bastawrous 2013). Nevertheless,
these limitations are likely to be mitigated when the
assessment of caregiving burden conjunctively comprises
behavioral observations and clinical interviews.

This study had the merits of performing a systematic in-
depth psychometric analysis of the “Revised Burden Mea-
sure”, which had been argued for some time (Chou et al.
2003), while demonstrating the clinical and developmental
applicability of the instrument in pediatric contexts, where the
existing measures are often rather specific (e.g., Parham et al.
2014) and/or targeting distinct concepts, such a s caregivers’
self-efficacy or QoL (cf. Ekim and Ocakci 2016). Never-
theless, the current study has a number of methodological
limitations that should be noted. First, it is based on a con-
venience sample, which prevents the straightforward general-
ization of results. Second, it encompasses more than 80% of
mothers under the overall designation of “parents”, thus call-
ing for greater caution in interpreting its results and applying
the corresponding inferences to fathers. Third its cross-
sectional design impeded the examination of more robust
hypotheses, such as the predictive value of burden in relation
to a number of adaptation outcomes. Fourth, the use of data

Table 7 Univariate analyses of
covariance of burden and uplifts
by children’s health status

Healthy group (n= 117) Clinical group (n= 271)

M (SD) M (SD) F(1, 385) p ηp2

Relationship Burden 1.73 (0.72) 1.72 (0.78) 0.11 0.74 0.00

Objective Burden 2.20 (0.85) 2.07 (0.85) 0.94 0.33 0.00

Subjective Burden 1.93 (0.81) 2.40 (0.99) 15.82 <0.01 0.04

Burden total score 1.97 (0.72) 2.07 (0.74) 1.11 0.29 0.00

Uplifts 3.89 (0.75) 3.23 (0.81) 57.77 <0.01 0.13
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collected between 2009 and 2011, as time boundaries may
affect the external validity of results (Bickman and Rog 2009).

Finally, but crucially, it bears noting that our study was
conducted using a sample of Western European parents.
The available cross-cultural research supports a common
core model that is invariant across ethnicity and that links
care recipient’s behavioral and functional characteristics
to caregivers’ burden and adaptation outcomes. However,
the effects of cultural values (e.g., individualistic versus
collectivistic societies) in stress and coping processes
seem to influence social support and coping styles rather
than burden perceptions (Knight and Sayegh 2010). The
psychosocial correlates of caregiving burden appraisals
appear to vary considerably across cultures. For instance,
low burden of Korean caregivers has been related with
increased family support and filial responsibility, while
the burden of American caregivers was associated with the
use of formal support and higher gratifications from car-
egiving. Conversely, the high burden of Koreans was
associated with limited access to formal services and low
caregiving gratifications, while that of the Americans was
related to low family support and filial responsibility (Lee
and Sung 1998). Clearly, future examination of this cross-
cultural variability in the developmental pathways leading
to burden appraisals is needed in order to expand the
scope of generalizability of findings that have been
reported to date.

Additionally, future research using the “Revised Burden
Measure” in longitudinal, mixed methods designs would be
desirable to ascertain the instrument’s test-retest reliability,
its usefulness in predicting parent-child global health out-
comes, as well as its sensitivity to detect changes through-
out intervention processes. Moreover, the examination of
the instrument’s psychometric properties, namely its items
performance, should proceed with other clinical and nor-
mative samples in order to gradually and reliably ensure its
intended cross-contextual applicability.

Acknowledgements This study was conducted within the Relation-
ships, Development & Health research group of the R&D Unit “Center
for Research in Neuropsychology and Cognitive-Behavioral Inter-
vention” of the Faculty of Psychology and Education Sciences of the
University of Coimbra (PEst-OE/PSI/UI0730/2014).

Funding This study was funded by the National Foundation for Sci-
ence and Technology (PEst-OE/PSI/UI0730/2014).

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Ethical Approval This study was approved by the appropriate insti-
tutional and/or national research ethics committees (cf. “Participants
and procedure” section) and has been performed in accordance with

the ethical standards as laid down in the 1964 Declaration of Helsinki
and its later amendments.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

Aneshensel, C. S., Pearlin, L. I., Mullan, J. T., Zarit, S. H., & Whi-
tlach, C. J. (1995). Profiles in caregiving: The unexpected career.
San Diego, CA: Academic Press.

Barrera, M. (1986). Distinctions between social support concepts,
measures, and models. American Journal of Community Psy-
chology, 14(4), 413–445. https://doi.org/10.1007/BF00922627.

Bastawrous, M. (2013). Caregiver burden—a critical discussion.
International Journal of Nursing Studies, 50(3), 431–441. https://
doi.org/10.1016/j.ijnurstu.2012.10.005.

Bickman, L., & Rog, D. J. (2009). The SAGE handbook of applied
social research methods (2nd ed.). Los Angeles: Sage.

Browne, M., & Cudeck, R. (1993). Alternative ways of assessing
model fit. In K. Bollen & J. Long (Eds.), Testing structural
equation models (pp. 136–162). Newbury Park, CA: Sage.

Bruil, J., & Detmar, S. B. (2005). Measuring health-related quality of
life in children: difficulties and challenges. Expert Review of
Pharmacoeconomics and Outcomes Research, 5(5), 511–514.
https://doi.org/10.1586/14737167.5.5.511.

Byrne, B. M. (2010), Structural Equation Modeling with AMOS: basic
concepts, applications, and programming (2nd ed.). New York,
NY: Routledge.

Carona, C. (2013). The psychosocial adaptation of children and
adolescents with cerebral palsy and their parents: a different
matter or a matter of difference? Doctoral dissertation, Coimbra
University. https://hdl.handle.net/10316/24358

Carona, C., Crespo, C., & Canavarro, M. C. (2013). Similarities amid
the difference: Caregiving burden and adaptation outcomes in
dyads of parents and their children with and without cerebral
palsy. Research in Developmental Disabilities, 34(3), 882–893.
https://doi.org/10.1016/j.ridd.2012.12.004.

Carona, C., Pereira, M., Moreira, H., Silva, N., & Canavarro, M. C.
(2012). The disability paradox revisited: quality of life and family
caregiving in pediatric cerebral palsy. Journal of Child and
Family Studies, 22(7), 971–986. https://doi.org/10.1007/s10826-
012-9659-0.

Carona, C., Silva, N., Crespo, C., & Canavarro, M. C. (2014). Car-
egiving burden and parent–child quality of life outcomes in neu-
rodevelopmental conditions: the mediating role of behavioral
disengagement. Journal of Clinical Psychology in Medical Set-
tings, 21(4), 320–328. https://doi.org/10.1007/s10880-014-9412-5.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-
fit indexes for testing measurement invariance. Structural
Equation Modeling, 9(2), 233–255. https://doi.org/10.1207/
S15328007SEM0902_5.

Chou, K., Chu, H., Tseng, C., & Lu, R. (2003). The measurement of
caregiver burden. Journal of Medical Sciences, 23(2), 73–82.

Christakis, D. A., Johnston, B. D., & Connell, F. A. (2001). Metho-
dologic issues in pediatric outcomes research. Ambulatory
Pediatrics, 1(1), 59–62. https://doi.org/10.1367/1539-4409(2001)
001<0059:MIIPOR>2.0.CO;2.

Cummings, E. M., Davies, P. T., & Campbell, S. B. (2000).
Developmental psychopathology and family process: theory,

3314 Journal of Child and Family Studies (2020) 29:3302–3316

https://doi.org/10.1007/BF00922627
https://doi.org/10.1016/j.ijnurstu.2012.10.005
https://doi.org/10.1016/j.ijnurstu.2012.10.005
https://doi.org/10.1586/14737167.5.5.511
https://hdl.handle.net/10316/24358
https://doi.org/10.1016/j.ridd.2012.12.004
https://doi.org/10.1007/s10826-012-9659-0
https://doi.org/10.1007/s10826-012-9659-0
https://doi.org/10.1007/s10880-014-9412-5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1367/1539-4409(2001)001%3C0059:MIIPOR%3E2.0.CO;2
https://doi.org/10.1367/1539-4409(2001)001%3C0059:MIIPOR%3E2.0.CO;2


research and clinical implications. New York, NY: The Guil-
ford Press.

Ekim, A., & Ocakci, A. F. (2016). Caregiver burden in pediatric
asthma: a systematic review. Health Science Journal, 10(6), 476
https://doi.org/10.21767/1791-809X.1000476.

Farrell, A. M., & Rudd, J. M. (2009). Factor analysis and discriminant
validity: a brief review of some practical issues. In D. Tojib (Ed.),
ANZMAC 2009 conference proceedings. Melbourne, Australia:
ANZMAC.

Folkman, S.(1997). Positive psychological states and coping with
severe stress. Social Science & Medicine, 45(8), 1207–1221.
https://doi.org/10.1016/S0277-9536(97)00040-3.

Folkman, S., & Moskowitz, J. T. (2000). Stress, positive emotion, and
coping. Current Directions in Psychological Science, 9(4),
115–118. https://doi.org/10.1111/1467-8721.00073.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation
models with unobservable variables and measurement error.
Journal of Marketing Research, 18(1), 39–50. https://doi.org/10.
2307/3151312.

George, L. K., & Gwyther, L. P. (1986). Caregiver well-being: a
multidimensional examination of family caregivers of demented
adults. Gerontologist, 26(3), 253–256. https://doi.org/10.1093/
geront/26.3.253.

Gerharz, E. W., Eiser, C., & Woodhouse, C. R. J. (2003). Current
approaches to assessing the quality of life in children and ado-
lescents. British Journal of Urology International, 91(2),
150–154. https://doi.org/10.1046/j.1464-410X.2003.04001.x.

Gilbert, P. (1998). Evolutionary psychopathology: why isn’t the
mind designed better than it is. British Journal of Medical
Psychology, 71(4), 353–373. https://doi.org/10.1111/j.2044-
8341.1998.tb00998.x.

Gonçalves, M. M., Simões, M. R., & Almeida, L. S. (2017). Psicologia
clínica e da saúde—Instrumentos de avaliação (Clinical and
health psychology—assessment instruments). Lisboa: PACTOR.

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010).
Multivariate data analysis (7th ed.). New Jersey, NJ: Prentice Hall.

Helgeson, V. S., Reynolds, K. A., & Tomich, P. L. (2006). A meta-
analytic review of benefit finding and growth. Journal of Con-
sulting and Clinical Psychology, 74(5), 797–816. https://doi.org/
10.1037/0022-006X.74.5.797.

Holland, P., & Thayer, D. (1988). Differential item performance and
the Mantel-Haenszel procedure. In H. Wainer & H. I. Braun
(Eds.), Test validity (pp. 129–145). Hillsdale, NJ: Erlbaum.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in cov-
ariance structure analysis: Conventional criteria versus new alter-
natives. Structural Equation Modeling: A Multidisciplinary
Journal, 6(1), 1–55. https://doi.org/10.1080/10705519909540118.

Jin, M., An, Q., & Wang, L. (2017). Chronic conditions in adolescents.
Experimental and Therapeutic Medicine, 14(1), 478–482. https://
doi.org/10.3892/etm.2017.4526.

Klassen, A., Klassen, R. J., Dix, D., Pritchard, S., Yanofsky, R., &
Sung, L. (2010). Caregiving demands in parents of children with
cancer: psychometric validation of the care of my child with
cancer questionnaire. Journal of Pediatric Nursing, 25(4),
258–263. https://doi.org/10.1016/j.pedn.2009.01.002.

Knight, B. G., & Sayegh, P. (2010). Cultural values and caregiving:
the updated Sociocultural Stress and Coping Model. The Journals
of Gerontology: Series B: Psychological Sciences and Social
Sciences, 65(1), 5–13. https://doi.org/10.1093/geronb/gbp096.

Larson, E. (2010). Psychological well-being and meaning-making when
caregiving for children with disabilities: Growth through difficult
times or sinking inward. OTJR: Occupation, Participation, Health,
30(2), 78–86. https://doi.org/10.3928/15394492-20100325-03.

Lee, Y. R., & Sung, K. T. (1998). Cultural influences on caregiving
burden: cases of Koreans and Americans. The International

Journal of Aging and Human Development, 46(2), 125–141.
https://doi.org/10.2190/PM2C-V93R-NE8H-JWGV.

Lin, N., & Ensel, W. (1984). Depression-mobility and its social
etiology: the role of life events and social support. Journal of
Health and Social Behavior, 25(2), 176–188. https://doi.org/10.
2307/2136667.

Linacre, J. M. (2011). A user’s guide to WINSTEPS & MINISTEPS:
Rasch model computer programs. Winsteps.com.

Margalit, M., & Ankonina, D. B. (1991). Positive and negative affect in
parenting disabled children. Counselling Psychology Quarterly, 4
(4), 289–299. https://doi.org/10.1080/09515079108254437.

Montgomery, R. (2006). Using and interpreting the Montgomery-
Borgatta Caregiving Burden Scale [PDF file]. https://www.resea
rchgate.net/publication/265679222_Using_and_Interpreting_the_
Montgomery_Borgatta_Caregiving_Burden_Scale;

Montgomery, R. J., Gonyea, J. G., & Hooyman, N. R. (1985). Car-
egiving and the experience of subjective and objective burden.
Family Relations: An Interdisciplinary Journal of Applied Family
Studies, 34(1), 19–26. https://doi.org/10.2307/583753.

Montgomery, R. J. V., Borgatta, E. F., & Borgatta, M. L. (2000).
Societal and family change in the burden of care. In W. T. Liu &
H. L. Kendig (Eds.), Who should care for the elderly? An East-
West value divide (pp. 27–54). Singapore: Singapore University
Press.

Montgomery, R. J. V., & Kosloski, K. (2006). The league of experi-
enced family caregivers: measure development. Milwaukee, WI:
University of Wisconsin-Milwaukee.

Montgomery, R. J. V., & Kosloski, K. D. (2013). Pathways to a
caregiver identity and implications for support services. In R. C.
Talley & R. J. V. Montgomery (Eds.), Caregiving: Research,
practice, policy. Caregiving across the lifespan: Research, prac-
tice, policy (pp. 131–156). New York, NY: Springer Science +
Business Media.

Padilla, J. L., Hidalgo, M. D., Benítez, I., & Gómez-Benito, J. (2012).
Comparison of three software programs for evaluating DIF by
means of the Mantel-Haenszel procedure: EASY-DIF, DIFAS
and EZDIF. Psicologica, 33(1), 135–156.

Pais-Ribeiro, J. L. (2001). Mental Health Inventory: Um estudo de
adaptação à população portuguesa (Mental Health Inventory:
Adaptation study to the Portuguese population). Psicologia,
Saúde & Doenças, 2(1), 77–99.

Parham, R., Jacyna, N., Hothi, D., Marks, S. D., Holttum, S., &
Camic, P. (2014). Development of a measure of caregiver burden
in paediatric chronic kidney disease: the Paediatric Renal Care-
giver Burden Scale. Journal of Health Psychology, 21(2),
193–205. https://doi.org/10.1177/1359105314524971.

Pearlin, L. I., Mullan, J. T., Semple, S. J., & Skaff, M. M. (1990).
Caregiving and the stress process: an overview of concepts and
their measures. The Gerontologist, 30(5), 583–594. https://doi.
org/10.1093/geront/30.5.583.

Pereira, M., Melo, C., Gameiro, S., & Canavarro, M. C. (2011).
Estudos psicométricos da versão em Português Europeu do índice
de qualidade de vida EUROHIS-QOL-8 (Psychometric studies of
the European Portuguese version of the quality of life index
EUROHIS-QOL-8). Laboratório de Psicologia, 9(2), 109–123.
https://doi.org/10.14417/lp.627.

Prieto, G., Delgado, A. R., Perea, M. V., & Ladera, V. (2010). Scoring
neuropsychological tests using the Rasch model: an illustrative
example with the Rey-Osterreith Complex Figure. The Clinical
Neuropsychologist, 24(1), 45–56. https://doi.org/10.1080/
13854040903074645.

Quittner, A. L., Glueckauf, R. L., & Jackson, D. N. (1990). Chronic
parenting stress: moderating versus mediating effects of social
support. Journal of Personality and Social Psychology, 59(6),
1266–1278. https://doi.org/10.1037//0022-3514.59.6.1266.

Journal of Child and Family Studies (2020) 29:3302–3316 3315

https://doi.org/10.21767/1791-809X.1000476
https://doi.org/10.1016/S0277-9536(97)00040-3
https://doi.org/10.1111/1467-8721.00073
https://doi.org/10.2307/3151312
https://doi.org/10.2307/3151312
https://doi.org/10.1093/geront/26.3.253
https://doi.org/10.1093/geront/26.3.253
https://doi.org/10.1046/j.1464-410X.2003.04001.x
https://doi.org/10.1111/j.2044-8341.1998.tb00998.x
https://doi.org/10.1111/j.2044-8341.1998.tb00998.x
https://doi.org/10.1037/0022-006X.74.5.797
https://doi.org/10.1037/0022-006X.74.5.797
https://doi.org/10.1080/10705519909540118
https://doi.org/10.3892/etm.2017.4526
https://doi.org/10.3892/etm.2017.4526
https://doi.org/10.1016/j.pedn.2009.01.002
https://doi.org/10.1093/geronb/gbp096
https://doi.org/10.3928/15394492-20100325-03
https://doi.org/10.2190/PM2C-V93R-NE8H-JWGV
https://doi.org/10.2307/2136667
https://doi.org/10.2307/2136667
http://Winsteps.com
https://doi.org/10.1080/09515079108254437
https://www.researchgate.net/publication/265679222_Using_and_Interpreting_the_Montgomery_Borgatta_Caregiving_Burden_Scale
https://www.researchgate.net/publication/265679222_Using_and_Interpreting_the_Montgomery_Borgatta_Caregiving_Burden_Scale
https://www.researchgate.net/publication/265679222_Using_and_Interpreting_the_Montgomery_Borgatta_Caregiving_Burden_Scale
https://doi.org/10.2307/583753
https://doi.org/10.1177/1359105314524971
https://doi.org/10.1093/geront/30.5.583
https://doi.org/10.1093/geront/30.5.583
https://doi.org/10.14417/lp.627
https://doi.org/10.1080/13854040903074645
https://doi.org/10.1080/13854040903074645
https://doi.org/10.1037//0022-3514.59.6.1266


Quittner, A. L., Opipari, L., Regoli, M., Jacobsen, J., & Eigen, H.
(1992). The impact of caregiving and role strain on family life:
comparisons between mothers of children with cystic fibrosis and
matched controls. Rehabilitation Psychology, 37(4), 275–290.
https://doi.org/10.1037/h0079107.

Raina, P., O’Donnell, M., Rosenbaum, P., Brehaut, J., Walter, S. D.,
Russell, D., & Wood, E. (2005). The health and well-being of
caregivers of children with cerebral palsy. Pediatrics, 115(6),
626–636. https://doi.org/10.1542/peds.2004-1689.

Raina, P., O’Donnell, M., Schwellnus, H., Rosenbaum, P., King, G.,
Brehaut, J., & Wood, E. (2004). Caregiving process and caregiver
burden: conceptual models to guide research and practice. BioMed
Central Pediatrics, 4, 1 https://doi.org/10.1186/1471-2431-4-1.

Sales, E. (2003). Family burden and quality of life. Quality of Life
Research, 12(Suppl. 1), 33–41. https://doi.org/10.1023/A:
1023513218433.

Savundranayagam, M. Y., Montgomery, R. J. V., & Kosloski, K.
(2011). A dimensional analysis of caregiver burden among
spouses and adult children. The Gerontologist, 51(3), 321–331.
https://doi.org/10.1093/geront/gnq102.

Schmidt, S., Mühlan, H., & Power, M. (2006). The EUROHIS-QOL
8-item index: psychometric results of a cross-cultural field study.
European Journal of Public Health, 16(4), 420–428. https://doi.
org/10.1093/eurpub/cki155.

Silva, N., Carona, C., Crespo, C., & Canavarro, M. C. (2015a). Car-
egiving burden and uplifts: a contradiction or a protective part-
nership for the quality of life of parents and their children with
asthma? Journal of Family Psychology, 29(2), 151–161. https://
doi.org/10.1037/fam0000071.

Silva, N., Crespo, C., Carona, C., & Canavarro, M. C. (2015b).
Mapping the caregiving process in paediatric asthma: parental
burden, acceptance and denial coping strategies and quality of
life. Psychology & Health, 30(8), 949–968. https://doi.org/10.
1080/08870446.2015.1007981.

Simões, M. R. (1994). Investigações no âmbito da aferição nacional
do teste das Matrizes Progressivas de Raven (Raven’s Pro-
gressive Matrices: Aferition studies). Doctoral Dissertation.
Universidade de Coimbra. http://hdl.handle.net/10316/946

Tennant, A., & Conaghan, P. G. (2007). The Rasch measurement
model in rheumatology: What is it and why use it? When should

it be applied, and what should one look for in a Rasch paper?
Arthritis & Rheumatism, 57(8), 1358–1362. https://doi.org/10.
1002/art.23108.

Terwee, C. B., Bot, S. D., de Boer, M. R., van der Windt, D. A., Knol,
D. L., Dekker, J., & de Vet, H. C. (2007). Quality criteria were
proposed for measurement properties of health status ques-
tionnaires. Journal of Clinical Epidemiology, 60(1), 34–42.
https://doi.org/10.1016/j.jclinepi.2006.03.012.

Townsend, P. (1957). The family life of old people: An inquiry in East
London. London: Routledge & Kegan Paul.

Ullman, J. B. (1996). Structural equation modeling. In B. G. Tabachnick
& L. S. Fidell (Eds.), Using multivariate statistics (pp. 709–819).
New York, NY: Harper Collins College Publishers.

Veit, C. T., & Ware, J. E. (1983). The structure of psychological
distress and well-being in general populations. Journal of Con-
sulting and Clinical Psychology, 51, 730–742. https://doi.org/10.
1037/0022-006X.51.5.730.

Vitaliano, P. P., Young, H. M., & Russo, J. (1991). Burden: a review
of measures used among caregivers of individuals with dementia.
The Gerontologist, 31(1), 67–75. https://doi.org/10.1093/geront/
31.1.67.

Wallander, J. L., & Marullo, D. S. (1997). Handicap-related problems
in mothers of children with physical impairments. Research in
Developmental Disabilities, 18(2), 151–165. https://doi.org/10.
1016/S0891-4222(96)00035-2.

Wallander, J. L., Varni, J. W., Babani, L., DeHaan, C. B., Wilcox, K.
T., & Banis, H. T. (1989). The social environment and the
adaptation of mothers of physically handicapped children. Jour-
nal of Pediatric Psychology, 14(3), 371–387. https://doi.org/10.
1093/jpepsy/14.3.371.

West, S. G., Finch, J. F., & Curran, P. J. (1995). Structural equation
models with non-normal variables: Problems and remedies. In R.
Hoyle (Ed.), Structural equation modeling: Concepts, issues, and
applications (pp. 56–75). Thousand Oaks, CA: Sage.

Wortman, C. B. (2004). Post-traumatic growth: progress and pro-
blems. Psychological Inquiry, 15(1), 81–90.

Zwick, R., & Ercikan, K. (1989). Analysis of differential item func-
tioning in the NAEP history assessment. Journal of Educational
Measurement, 26(1), 55–66. https://doi.org/10.1111/j.1745-3984.
1989.tb00318.x.

3316 Journal of Child and Family Studies (2020) 29:3302–3316

https://doi.org/10.1037/h0079107
https://doi.org/10.1542/peds.2004-1689
https://doi.org/10.1186/1471-2431-4-1
https://doi.org/10.1023/A:1023513218433
https://doi.org/10.1023/A:1023513218433
https://doi.org/10.1093/geront/gnq102
https://doi.org/10.1093/eurpub/cki155
https://doi.org/10.1093/eurpub/cki155
https://doi.org/10.1037/fam0000071
https://doi.org/10.1037/fam0000071
https://doi.org/10.1080/08870446.2015.1007981
https://doi.org/10.1080/08870446.2015.1007981
http://hdl.handle.net/10316/946
https://doi.org/10.1002/art.23108
https://doi.org/10.1002/art.23108
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1037/0022-006X.51.5.730
https://doi.org/10.1037/0022-006X.51.5.730
https://doi.org/10.1093/geront/31.1.67
https://doi.org/10.1093/geront/31.1.67
https://doi.org/10.1016/S0891-4222(96)00035-2
https://doi.org/10.1016/S0891-4222(96)00035-2
https://doi.org/10.1093/jpepsy/14.3.371
https://doi.org/10.1093/jpepsy/14.3.371
https://doi.org/10.1111/j.1745-3984.1989.tb00318.x
https://doi.org/10.1111/j.1745-3984.1989.tb00318.x

	The Applicability of the &#x0201C;Revised Burden Measure&#x0201D; in Pediatric Settings: Measuring Parents&#x02019; Caregiving Burdens and Uplifts
	Abstract
	Highlights
	Method
	Participants and Procedure
	Measures
	Revised Burden Measure
	EUROHIS-QOL 8-item index
	Five-item version of the Mental Health Inventory (MHI-5)
	Socio-demographic and clinical data
	Statistical Analyses

	Results
	Descriptive Statistics
	Differential Item Functioning
	Reliability
	Confirmatory Factor Analysis (CFA)
	The initial correlated four-factor model
	The second-order model for the Burden Measure
	The model for the Uplifts Measure
	Concurrent Validity
	Known-Groups Validity

	Discussion
	Clinical implications
	Limitations &#x00026; Need for Future Research
	Compliance with Ethical Standards

	ACKNOWLEDGMENTS
	References




