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A B S T R A C T

Background: Despite the high frequency of case-control studies in the developmental disability
literature, there is a paucity of research establishing the measurement equivalence of instruments
used, and particularly those relating to positive perceptions and experiences in family disability
research.
Aims: The present study sought to establish measurement invariance for the Positive Gains Scale
(PGS) across 1219 mothers of children with developmental disabilities, 234 mothers of children
with spina bifida/hydrocephalus, and 157 mothers of children without disabilities.
Methods and procedures: A three-step test for measurement invariance across the three groups
was conducted using Multigroup Confirmatory Factor Analysis.
Outcomes and results: Loadings between the three groups were invariant, suggesting the criteria
to assume metric invariance was met. However, the assumption of scalar invariance was not met,
suggesting that item intercepts differed between the three groups.
Conclusions and implications: Our findings suggest that the PGS cannot be meaningfully used to
compare outcomes between mothers of children with developmental disabilities and other mo-
thers. These findings may have wider implications for research utilising well-being measures to
make comparisons with carers of children with developmental disabilities.

What this paper adds?

The present paper calls into doubt the fundamental assumptions behind case-control studies within the developmental disabilities
family research literature. Such studies aim to identify differences and similarities between groups with developmental disabilities
and those without using instruments hypothesised to measure the same construct in the same way across the different groups. Our
findings suggest that this hypothesis cannot be supported in the case of the Positive Gain Scale (PGS; Pit-ten Cate, 2003) and hence
scores cannot be meaningfully compared between mothers of children with developmental disabilities, those chronic physical health
conditions, and mothers of children who are typically developing.

https://doi.org/10.1016/j.ridd.2020.103662
Received 13 June 2019; Received in revised form 18 April 2020; Accepted 18 April 2020

⁎ Corresponding author.
E-mail address: t.bailey.3@warwick.ac.uk (T. Bailey).

Research in Developmental Disabilities 103 (2020) 103662

0891-4222/ © 2020 Published by Elsevier Ltd.

T

http://www.sciencedirect.com/science/journal/08914222
https://www.elsevier.com/locate/redevdis
https://doi.org/10.1016/j.ridd.2020.103662
https://doi.org/10.1016/j.ridd.2020.103662
mailto:t.bailey.3@warwick.ac.uk
https://doi.org/10.1016/j.ridd.2020.103662
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ridd.2020.103662&domain=pdf


1. Introduction

One of the most common methodological paradigms for research that aims to describe the experiences of families raising a child
with developmental disabilities is group comparison to families raising a child without disabilities. Findings from such “case-control”
studies indicate that parents raising a child with developmental disabilities generally experience poorer mental health than parents
raising a child without a disability (Estes et al., 2013; Totsika, Hastings, Emerson, Berridge, & Lancaster, 2011). Maternal psycho-
logical adjustment has also been compared among various developmental disability groups. For example, mothers of children with
autism spectrum disorder (ASD) have reported lower psychological well-being compared with mothers of children with cerebral
palsy, Fragile X syndrome, and Down syndrome (Abbeduto et al., 2004; Griffith et al., 2011; Pisula, 2007). Identifying differences
between groups may support the development of targeted interventions and supports for families.

Whilst findings from studies that focus on negative impact of caring for a child with developmental disabilities are useful in that
they highlight challenges for families, such studies perpetuate an unfavourable narrative and do not allow for a broader insight into
the adjustment of these families (Hastings, 2016). Moving away from the focus on negative aspects associated with disability, there is
a growing interest within disability family research on positive perceptions and experiences. In an earlier review, Hastings and Taunt
(2002) highlighted that although parental positive perceptions appeared to exist alongside negative experiences, measurement of
positive perceptions was largely neglected within disability family research. Hastings and Taunt hypothesised a number of different
functions for parents’ positive perceptions. However, to examine the development and functions of parental positivity researchers
must be able to measure positive perceptions and experiences explicitly.

The Positive Gain Scale (PGS; Pit-ten Cate, 2003) is a seven-item measure originally developed to assess parental perceptions of
positive aspects of raising a child with a disability. Since its development, the PGS has been used in research of families who have
children with developmental disabilities (MacDonald, Hastings, & Fitzsimons, 2010; Minnes, Perry, & Weiss, 2015; Weiss, MacMullin,
& Lunsky, 2015). The PGS has been reported to have a high level of content and construct validity in families of children with spina
bifida or hydrocephalus (Pit-ten Cate, 2003) and high levels of internal consistency in families of children with asthma (Pit-ten Cate,
2003), ASD, intellectual disability, and a variety of rare genetic syndromes associated with intellectual disability (Adams et al., 2018;
Griffith et al., 2011; Halstead, Ekas, Hastings, & Griffith, 2018; Jones, Hastings, Totsika, Keane, & Rhule, 2014; MacDonald et al.,
2010; Weiss et al., 2015). However, the scale has not yet been subjected to more rigorous psychometric evaluation. Specifically, if the
PGS is to be used in group comparison studies including families of children with or without various disabilities, similar measurement
properties of the scale must be present for these different groups of parents to enable valid statistical inferences (Rasmussen,
Verkuilen, Ho, & Fan, 2015). The requirement for such consistency in measurement properties of the PGS across groups necessitates
that the measurement invariance (also termed measurement equivalence; cf. Van de Schoot, Lugtig, & Hox, 2012) of the PGS is
established.

In the field of developmental disabilities research, case-control designs are often employed to gauge the level of differences
between individuals with developmental disabilities (or their families) and those with other disabilities or without disability (ty-
pically developing). This usually entails using measures that were not originally developed for individuals with developmental
disabilities. Despite the frequent application of this methodological paradigm, research that tested measurement invariance of
measures in developmental disabilities research is limited. For example, research has established measurement invariance for a
measure of self-concept across adolescents with either developmental disability or physical illness and typically developing ado-
lescents (Ferro & Boyle, 2013), partial invariance for the Physical Self-Inventory (Maïano, Morin, Bégarie, & Ninot, 2011), and lack of
invariance for Wechsler scales (MacLean, McKenzie, Kidd, Murray, & Schwannauer, 2011) between individuals with and without
developmental disabilities. Such mixed findings highlight the importance of testing whether measures operate in a similar manner
across different groups of participants. Therefore, the aim of the current study was to assess the measurement invariance for the PGS
across three groups: mothers of children with developmental disabilities, mothers of children with a spina bifida/hydrocephalus, and
mothers of children without disabilities (typically developing). These three conditions were selected to reflect the groups of children
most often included in case-control studies that collect PGS data. It was decided to examine data from mothers as they are typically
the primary carer for the child.

2. Methods

2.1. Participants

A total of 1610 mothers provided PGS data: 1219 (75.7%) were mothers of children with developmental disabilities, 234 (14.5%)
were mothers of children with spina bifida/hydrocephalus and there were 157 (9.8%) mothers of typically developing children.

In the typically development group, participants were mothers of 70 girls (44.6%) and 87 boys (55.4%) ranging from 5 to 12 years
old with a mean age of 9.24 years (SD= 3.08). The spina bifida/hydrocephalus group included mothers of 103 girls (44.0%) and 131
boys (56.0%) with an age range of 6 to 13 years and a mean age of 9.26 years (SD = 2.08). Thirty-nine (16.7%) of the children had
spina bifida, 137 (58.5%) had hydrocephalus, and 58 (24.8%) children were diagnosed with spina bifida and hydrocephalus. In the
developmental disabilities group (children with intellectual disability or ASD), there were mothers of 879 boys (72.1%) and 337 girls
(27.6%) ranging from 3 to 17 years old with a mean age of 8.71 years (SD = 1.81). 603 (49.5%) mothers of children with devel-
opmental disabilities were in paid employment, as were 120 (51.3%) of the mothers of children with spina bifida/hydrocephalus, and
129 (82.2%) of the mothers of the typically developing children.

A one way analysis of variance showed that the three groups did not significantly differ statistically with respect to age, F(2,1545)
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= 2.92, p = .05. However, a 3 × 2 chi-square test did show that the three groups were statistically significantly different in terms of
gender balance; χ2 (2) = 102.91, p< .001. The developmental disabilities group was comprised of a higher % of males (72.1%) than
the typically developing group (55.4 %) and the spina bifida/hydrocephalus group (56.0%).

2.2. Positive Gains Scale

Items on the PGS are rated on a five-point scale (1 = strongly disagree, 5 = strongly agree). Five items reflect the perceived
benefits for the individual parent (e.g., “since having this child I have grown as a person”), and two reflect positive gains for the
family (e.g., “since having this child, my family has become closer to one another”); although the seven items are posited to represent
a global positive gains factor (Pit-ten Cate, 2003). Items are recoded so that higher scores indicate greater positive gain. McDonald’s
Omega (McDonald, 1999) in the current study was .88 for the developmental disabilities group, .88 for the spina bifida/hydro-
cephalus group and .86 for the typical development group, thus indicating excellent internal consistency across groups.

2.3. Procedure

Participant data were extracted from multiple UK-based studies. All studies had received ethical approval. The typical devel-
opment group was recruited from mainstream schools in South-East England. Schools were asked to distribute questionnaires
amongst parents of children aged 6–12 years. As some parents had more than one child attending the same school, the mother was
asked to complete the questionnaire for their oldest child at that school (Bayless, Pit-ten Cate, & Stevenson, 2008).

Most mothers of children with spina bifida/hydrocephalus completed a follow up postal questionnaire after initially taking part in
a comprehensive study concerning the developmental, behavioural and educational characteristics of children with these conditions
(Stevenson & Pit-ten Cate, 2003). The sample was recruited through the register of the Association for Spina Bifida and Hydro-
cephalus (ASBAH; recently rebranded as “Shine”). Families were entered on this register when they contacted ASBAH for information
and/or support.

In the developmental disabilities sample, 1018 mothers were drawn from the 1000 Families Study, which is an ongoing UK-wide
survey of families with a child with intellectual disability (aged between 5 and 15 years; Hastings et al., 2020). An additional 201
mothers were from a UK-wide study of families who had a child with ASD aged between 5 and 17 years (Petalas et al., 2012). In both
studies of families with children with developmental disabilities, participants were recruited through multiple routes: special schools,
social media advertising, and advertising via disability charities. Survey packs distributed directly to parents (e.g., via the child’s
school) included an information sheet, consent form, the survey questionnaire and a prepaid return envelope. Participants could also
request a survey pack to be sent to their home. In addition, participants had the option to complete the survey online.

2.4. Approach to statistical analysis

All analyses were conducted in MPlus v 7.1 (Muthén & Muthén, 2017). To evaluate the dimensional structure of the single PGS
factor, we first performed a confirmatory factor analysis (CFA) using the data from each of the three groups separately. Then, to
ascertain the extent to which the PGS items were similarly related to the latent construct across the three groups, a three step test for
measurement invariance was conducted using a Multigroup Confirmatory Factor Analysis (MGCFA). As outlined below, testing for
measurement invariance involves increasingly strict equality constraints being imposed on the model items at each step of analysis
(Byrne, 2009). Whilst Mardia’s (1970) tests of skewness and kurtosis suggested no statistically significant deviations from multi-
variate normality; all models were estimated using the robust maximum likelihood estimation (MLR); which provides item standard
errors and a chi-square model fit index that is robust to non-normality of observations (cf. Yuan & Bentler, 2000).

Step 1 tested whether participants from each group conceptualised the PGS construct in the same way, and is the baseline model
to which subsequent models are compared. Known as configural invariance, this initial step tests whether the factor structure of the
PGS is equal across groups. In the case of the PGS, this is simply a test that the assumption of a single factor measuring positive gain
through seven items is valid across the three groups.

To assess the model fit of the configural model (and all other models) a number of fit indices were consulted. In large samples, the
risk of a Type I error is present if conclusions are made on the basis of the chi-square test only (Hoyle & Panter, 1995). Therefore, we
also examined the Root Mean Square Error of Approximation (RMSEA), with values under .08 preferred (Browne & Cudeck, 1993),
and the Comparative Fit Index (CFI), with values above .95 indicating good fit (Hu & Bentler, 1999). To allow accurate comparison of
factor loadings and intercepts, models were operationalised such that the mean and variance of the latent factor were constrained at 0
and 1 respectively (Van de Schoot et al., 2012).

Step 2 tested whether the relationship between observed PGS items and the latent construct of positive gain (which is oper-
ationalised by the factor loadings) is similar across groups. Termed metric invariance, this step constrains that factor loadings of PGS
items to be equal across the three groups. If any discrepancies between this model and the baseline configural model arise (in terms of
model fit), this suggests that the assumption of equal factor loadings may not be tenable. Specifically, our criteria for testing whether
the assumption of metric invariance holds were a non-significant change in (Δ)χ2. However, given the sensitivity of this index to
minor differences between models, we sought a decrease in CFI equal to or less than 0.01 (Cheung & Rensvold, 2002) and an increase
in RMSEA of less than .015 (Rutkowski & Svetina, 2014).

Step 3 tested whether the PGS measure is used in the same way by participants across the three groups (i.e., that participants who
obtain the same PGS score would obtain the same score on the items of the PGS irrespective of which group they belonged). If this
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assumption holds, then a comparison of mean PGS scores across groups is meaningful. This step, known as scalar invariance, involved
the addition of a further equality constraint to the PGS model (in addition to equality of item loadings from the metric invariance
model) where the seven PGS item intercepts were also assumed to be equal across the three groups. Discrepancies in terms of model
fit between the scalar invariance and the baseline configural model (using the aforementioned criteria) were examined to ascertain
whether the assumption of scalar invariance had been met. Finally, the strictest form of measurement invariance is full uniqueness
invariance, in which the residual variances of items are posited to be equal; this model is again compared against the configural
model.

If full invariance cannot be demonstrated at the metric, scalar, or full invariance stage, the next step involves testing whether
partial invariance is a plausible assumption (Byrne, Shavelson, & Muthen, 1989). Partial invariance is a more relaxed assumption
than full invariance, as some of the factor loadings (partial metric invariance) and intercepts (partial scalar invariance) are allowed to
differ across groups. Byrne et al. (1989) argued that full metric invariance is not necessary to continue further tests of invariance
provided that at least one item is metrically invariant. If partial metric invariance is achieved, partial scalar invariance can be tested
for. It was further proposed that if there were at least two factor loadings and intercepts equal across groups, valid inferences
regarding group mean differences can be made (Byrne et al., 1989).

3. Results

3.1. Dimensional structure of the PGS within each subgroup

Confirmatory factor analyses (CFA) were conducted separately for each of the three groups of mothers to establish a baseline
model. As shown in Table 1, results from the CFAs indicated adequate fit for the spina bifida/ hydrocephalus group (χ2(14) = 23.59,
p = .05; CFI = .965; RMSEA = .054, 90% CI [.000, .091]) and typical development group (χ2(14) = 28.56, p = .01; CFI = .923;
RMSEA = .081, 90% CI [.037, .124]), but poor fit for the developmental disabilities group (χ2(14) = 302.89, p< .001; CFI = .839;
RMSEA = .133, 90% CI [.120, .146]). We examined whether model fit could improve by reviewing the CFA specification: we
examined bivariate correlations between PGS items in each group separately to check whether any PGS items were significantly
correlated with one another. Family-level PGS items 4 and 5 correlated strongly (r = .53) within each group, therefore their error
terms were allowed to correlate in the baseline models. Correlating error terms is not recommended (Gerbing & Anderson, 1984), as
they produce multidimensional factor scores that can be difficult to interpret. However, in this case, the content similarity of Items 4
and 5 indicated that the items represented an alternative to a very similar theme and thus the covariance was justified. CFAs with the
correlated error terms demonstrated an improved fit when compared to a model without this error covariance (Δ χ2(1)> 3.84,
p< .05 for all 3 groups). When including the error covariance, improved fit for the developmental disabilities group (χ2(13) =
58.48, p< .001; CFI = .975; RMSEA = .055, 90 % CI [.041, .070]), spina bifida/hydrocephalus group (χ2(13) = 7.50, p = .87; CFI
= 1.000; RMSEA = .000, 90 % CI [.000, .033]) and the typical development group (χ2(13) = 19.29, p= .11; CFI = .967; RMSEA=
.056, 90 % CI [.000, .104]) was shown. Factor loadings across the three groups ranged from .38 to .75 (all p’s< .001) and are shown
in Table 1; with the respective model fit indices for each group shown in Table 2.

3.2. Configural invariance testing

We then moved to multigroup CFA (MGCFA) to cross-validate the baseline model structure across the three groups simulta-
neously. Results indicated a good fit to data (χ2(39) = 88.63, p< .001; CFI = .979; RMSEA = .050, 90 % CI [.036, .063]). Thus,
configural invariance was demonstrated, indicating that the factorial structure of the PGS was the same for all three groups (Table 3).

3.3. Metric invariance testing

When equality constraints were imposed on all factor loadings in the MGCFA, good fit was shown for the metric invariance model
(χ2(53) = 127.57, p< .001; CFI = .969; RMSEA = .052, 90 % CI [.041, .064]), and there were no significant decreases in the CFI

Table 1
Standardised Item Loadings for the Positive Gains Scale within the three comparison groups.

PGS Items Developmental Disability Chronic Physical Health
Conditions

Typically Developing

1. Since having this child I feel I have grown as a person .77 .60 .66
2. Having this child has helped me learn new things/skills .74 .53 .64
3. Raising this child helps putting life into perspective .75 .57 .46
4. Since having this child, my family has become closer to one another .42 .52 .50
5. Since having this child, my family has become more tolerant and

accepting
.37 .55 .53

6. Since having this child I have become more determined to face up to
colleagues

.65 .67 .59

7. Since having this child I have a greater understanding of other people .59 .73 .67

Note. All p’s< .05 for factor loadings.
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and RMSEA model fit indices compared to the configural model (Δ χ2(14) = 36.14, p< .001; Δ CFI = −.010, Δ RMSEA = .002.
Thus, the resulting metric invariance indicated that equivalence of factor loadings is present across all three groups.

3.4. Scalar invariance testing

Our fully metric invariant model observed in the previous step was carried forward as our default model to test for scalar
invariance. Initially, constraints were released on all intercepts and loadings. Comparison of model fit revealed a significant χ2

difference (Δχ2 (28) = 441.16; p< .001), a Δ CFI greater than .01 (Δ CFI = −.169) and an increase in RMSEA (Δ RMSEA = .065),
suggesting that the fit was significantly worse than that of the configural model. Subsequently, each item intercept was examined for
group invariance. We found significant χ2 differences and a Δ CFI greater than .01 for all combinations of intercept constraints.
Therefore, scalar invariance was not demonstrated, and only full metric invariance achieved, indicating that PGS mean scores cannot
be meaningfully compared between groups. As such, the stricter form of measurement invariance, full uniqueness invariance, was not
examined.

3.5. Post-hoc analysis of ASD and DD subgroups

Given differences in family functioning dependent on the presence of ASD (e.g., Griffith et al., 2010), sub-group analyses tested
for measurement invariance between the PGS in the sample of mothers of children with ASD (i.e., the aforementioned Petalas et al.,
2012 sample, combined with families identified from the 1000 Families Study (Hastings et al., 2020), resulting in an overall N of 702)
as compared to the sample of mothers of children with intellectual disability without ASD (i.e., the remaining 1000 Families sample;
N = 405).

The overall configural invariance model for the two groups (with error covariance between items 4 and 5 included), showed good
fit to the data (χ2(26) = 56.99, p< .001; CFI = .982; RMSEA = .046, 90% CI [.030, .063]). When constraints were placed on factor
loadings, model fit did not significantly worsen (Δ χ2(7) = 36.14, p< .001; Δ CFI = −.002, Δ RMSEA = −.002), therefore
indicating full metric invariance. However, when constraints were released on both intercepts and loadings (to test scalar invariance),
model fit was significantly poorer (Δ χ2(14) = 202.17, p< .001; Δ CFI = −.084, Δ RMSEA = .042). Releasing constraints on
loadings for items 1 and 7; as suggested by the modification indices, also indicated model non-invariance relative to the configural
invariance model (Δ χ2(12) = 171.94, p< .001; Δ CFI = −.069, Δ RMSEA = .057). As such, only full metric invariance was
achieved, and the strictest criteria of full uniqueness invariance were not examined. Accordingly, whilst item loadings for the two
groups on the PGS measure appear comparable, the extent to which groups can be compared is limited by a lack of similarity in the
groups’ item loadings.

4. Discussion

Our findings suggest that PGS works well to measure positive gain in single groups of parents of children with similar disabilities

Table 2
Goodness-of-fit statistics from Confirmatory Factor Analyses that examine the factor structure of the Positive Gains Scale within each group.

Model χ2 df CFI RMSEA (90% CI) Δ χ2 Δ CFI Δ RMSEA

Developmental Disability
Unconstrained Model 302.889* 14 .839 .133 (.120, .146)
Error terms for Items 4 and 5 correlated 58.488* 13 .975 .055 (.041, .069) 196.782* .120 −.078

Chronic Physical Health Condition
Unconstrained Model 23.588 14 .965 .054 (.000, .091)
Error terms for Items 4 and 5 correlated 7.497 13 1.000 .000 (.000, .033) 14.610* .035 −.054

Typically Developing
Unconstrained Model 28.560* 14 .923 .081 (.037, .124)
Error terms for Items 4 and 5 correlated 19.293 13 .967 .056 (.000, .104) 8.271* .035 −.025

Note. df = degrees of freedom. CFI = comparative fit index. RMSEA = root mean square error approximation. CI = confidence intervals. Item 4=
“Since having this child, my family has become closer to one another”, Item 5 = “Since having this child, my family has become more tolerant and
accepting”.

Table 3
Goodness-of-fit statistics for Tests of Metric and Scalar Invariance.

Model χ2 df CFI RMSEA 90% CI Δ χ2 Δ CFI Δ RMSEA

A1 (all factor loadings held equal across groups) 127.566* 53 .969 .052 .041, .064 38.522* −.010 .002
B1 (all factor loadings and intercepts held equal across groups) 523.900* 67 .810 .115 .106, .124 441.161* −.169 .065

Note.*p< .001. df = degrees of freedom. CFI = comparative fit index. RMSEA = root mean square error approximation. CI = confidence intervals.
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or no disabilities. Indeed, excellent internal consistencies were found for the PGS measure in all three groups and results provide
strong support for the proposed PGS factor structure across all three groups. However, the utility of the PGS in case-control studies is
limited, because although some of its items functioned comparably across groups, PGS total scores did not. This was even the case
within the group of mothers of children with developmental disabilities, as PGS scores varied between the group of participants with
ASD (with or without intellectual disability) compared to those with intellectual disability without ASD. It should be noted that
although PGS mean scores may not be validly compared across groups, comparing scores of equivalent items may still offer useful
insight into potential group differences and could be adopted where item-level comparisons are of interest.

It is proposed that items may be differentially interpreted between the three groups because the child rearing experiences of the
mothers in the three groups may differ in a way that is directly related to the nature of their child’s disability or lack of disability.
These differing experiences may also be associated with different perceptions about positive gains. For example, in addition to gender
differences (a high percentage of boys in the developmental disabilities group), children between the groups are likely to have
different communication skills, which have been shown to relate to maternal positive perceptions (Griffith, Hastings, Nash, & Hill,
2010). Further, the concept of positive gain may be related to the differential experiences of raising a child with specific needs, which
could pose a challenge or threat to parents, whereby parents experiencing stressful caregiving situations may appraise ordinary
events as positive to offset the negative consequences of possible adverse events (e.g., Folkman & Moskowitz, 2000). Such experiences
may be more alike within disability groups than between disability groups. To examine this further would require some detailed
qualitative research to understand the dimensions of mothers’ positive perceptions around child rearing and their relationship with
their child with or without a disability.

One potential caveat of our findings, is that differences were noted between the three groups in terms of gender balance. The
percentage of males in the developmental disabilities group was somewhat higher than the other two groups,; it is suggested that the
group differences observed are in accordance with the higher rates of prevalence seen for developmental disabilities in males as
opposed to females (e.g. Maenner et al., 2016).

Although this study focused on measurement invariance for the PGS, our findings may have wider implications pertaining to the
validity of case-control studies in developmental disabilities research. Many case-control studies within the disability literature utilise
instruments that measure parental well-being, making comparisons between those raising children with and without developmental
disabilities (Eisenhower, Baker, & Blacher, 2005; Estes et al., 2013; Totsika et al., 2011). However, these comparisons are often made
in the absence of a definitive knowledge as to whether that instrument is indeed invariant across these groups. Indeed, within the
extant disability literature, support for measurement invariance between developmental disabilities and typically developing or other
disability groups is not always found (Ferro & Boyle, 2013; MacLean et al., 2011; Maïano et al., 2011) thus suggesting that subsequent
group comparisons are not meaningful (Guenole & Brown, 2014). Our findings also demonstrated that measurement invariance in
relation to parents’ perceived positive gain from raising children with different disabilities (even different developmental disabilities)
cannot be assumed, further highlighting the need to examine the invariance for any measure used in case-control studies.

Limitations of the current study should also be considered when interpreting the results. The PGS was originally developed for
parents of children with physical disabilities. For this reason, trying to demonstrate the measure’s invariance in a group of mothers of
children without disabilities might not be appropriate. The underlying construct of positive gain may in fact be very different for
parents raising a child without any disability, and more similar for parents raising a child with different disabilities. In addition, the
concept of positive gain may also be different among developmental disability diagnoses that were grouped together in this study
(i.e., intellectual disability and ASD), and this was not tested. These limitations may lend some explanation as to why scalar in-
variance could not be established across all three groups. This is something to explore in future research.

In conclusion, the PGS has strong psychometric properties, as evidenced by the consistently high Cronbach’s alpha achieved
across a range of populations, and further supported by the analyses in this study. However, it is recommended that researchers do
not compare mean PGS scores between groups involving children with developmental disabilities and typical development groups, or
children with physical disabilities without testing invariance within their own samples, as measurement invariance could not be
demonstrated in the present study.

References

Abbeduto, L., Seltzer, M. M., Shattuck, P., Krauss, M. W., Orsmond, G., & Murphy, M. M. (2004). Psychological well-being and coping in mothers of youths with
autism, down syndrome, or fragile X syndrome. American Journal on Mental Retardation, 109, 237–254. https://doi.org/10.1352/0895-8017(2004)
109%3C237:PWACIM%3E2.0.CO;2.

Adams, D., Hastings, R., Alston-Knox, C., Cianfaglione, R., Eden, K., Felce, D., et al. (2018). Using Bayesian methodology to explore the profile of mental health and
well-being in 646 mothers of children with 13 rare genetic syndromes in relation to mothers of children with autism. Orphanet Journal of Rare Diseases, 13, 185.
https://doi.org/10.1186/s13023-018-0924-1.

Bayless, S., Pit-ten Cate, I. M., & Stevenson, J. (2008). Behaviour difficulties and cognitive function in children born very prematurely. International Journal for
Behavioural Development, 32, 199–206. https://doi.org/10.1177/0165025408089269.

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. Sage Focus Editions, 154 136-136.
Byrne, B. M. (2009). Structural equation modeling with AMOS: Basic concepts, programming, and applications. London, England: LEA.
Byrne, B. M., Shavelson, R. J., & Muthén, B. (1989). Testing for the equivalence of factor covariance and mean structures: The issue of partial measurement invariance.

Psychological Bulletin, 105, 456. https://doi.org/10.1037/0033-2909.105.3.456.
Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing measurement invariance. Structural Equation Modeling, 9, 233–255. https://doi.

org/10.1207/S15328007SEM0902_5.
Eisenhower, A. S., Baker, B. L., & Blacher, J. (2005). Preschool children with intellectual disability: Syndrome specificity, behaviour problems, and maternal well-

being. Journal of Intellectual Disability Research, 49, 657–671. https://doi.org/10.1111/j.1365-2788.2005.00699.x.
Estes, A., Olson, E., Sullivan, K., Greenson, J., Winter, J., Dawson, G., et al. (2013). Parenting-related stress and psychological distress in mothers of toddlers with

autism spectrum disorders. Brain & Development, 35, 133–138. https://doi.org/10.1016/j.braindev.2012.10.004.

M. Jess, et al. Research in Developmental Disabilities 103 (2020) 103662

6

https://doi.org/10.1352/0895-8017(2004)109%3C237:PWACIM%3E2.0.CO;2
https://doi.org/10.1352/0895-8017(2004)109%3C237:PWACIM%3E2.0.CO;2
https://doi.org/10.1186/s13023-018-0924-1
https://doi.org/10.1177/0165025408089269
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0020
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0025
https://doi.org/10.1037/0033-2909.105.3.456
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1111/j.1365-2788.2005.00699.x
https://doi.org/10.1016/j.braindev.2012.10.004


Ferro, M. A., & Boyle, M. H. (2013). Brief report: Testing measurement invariance and differences in self-concept between adolescents with and without physical illness
or developmental disability. Journal of Adolescence, 36, 947–951. https://doi.org/10.1016/j.adolescence.2013.07.010.

Folkman, S., & Moskowitz, J. T. (2000). Positive affect and the other side of coping. The American Psychologist, 55(6), 647.
Gerbing, D. W., & Anderson, J. C. (1984). On the meaning of within-factor correlated measurement errors. The Journal of Consumer Research, 11, 572–580. https://doi.

org/10.1086/208993.
Griffith, G. M., Hastings, R. P., Nash, S., & Hill, C. (2010). Using matched groups to explore child behavior problems and maternal well-being in children with Down

syndrome and autism. Journal of Autism and Developmental Disorders, 40, 610–619.
Griffith, G. M., Hastings, R. P., Oliver, C., Howlin, P., Moss, J., Petty, J., et al. (2011). Psychological well‐being in parents of children with Angelman, Cornelia de Lange

and Cri du Chat syndromes. Journal of Intellectual Disability Research, 55, 397–410. https://doi.org/10.1111/j.1365-2788.2011.01386.x.
Guenole, N., & Brown, A. (2014). The consequences of ignoring measurement invariance for path coefficients in structural equation models. Frontiers in Psychology, 5,

980. https://doi.org/10.1111/j.1365-2788.2011.01386.x.
Halstead, E., Ekas, N. V., Hastings, R. P., & Griffith, G. (2018). Associations between resilience and the well-being of mothers of children with autism spectrum disorder

and other developmental disabilities. Journal of Autism and Developmental Disorders, 48, 1108–1121. https://doi.org/10.1007/s10803-017-3447-z.
Hastings, R. P. (2016). Do children with intellectual and developmental disabilities have a negative impact on other family members? The case for rejecting a negative narrative.

International review of research in developmental disabilities, Vol. 50, Academic Press165–194. https://doi.org/10.1016/bs.irrdd.2016.05.002.
Hastings, R. P., & Taunt, H. M. (2002). Positive perceptions in families of children with developmental disabilities. American Journal on Mental Retardation, 107,

116–127. https://doi.org/10.1352/0895-8017(2002)107%3C0116:PPIFOC%3E2.0.CO;2.
Hastings, R. P., Totsika, V., Hayden, N. K., Murray, C. A., Jess, M., Langley, E., et al. (2020). 1,000 families study, a UK multi-wave cohort investigating the wellbeing

of families of children with intellectual disabilities: Cohort profile. BMJ Open, 10, e032919.
Hoyle, R. H., & Panter, A. T. (1995). Writing about structural equation models. In R. H. Hoyle (Ed.). Structural equation modeling, concepts, issues, and applications (pp.

158–176). Thousand Oaks, CA: Sage Publications.
Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Structural Equation

Modeling: A Multidisciplinary Journal, 6, 1–55. https://doi.org/10.1080/10705519909540118.
Jones, L., Hastings, R. P., Totsika, V., Keane, L., & Rhule, N. (2014). Child behavior problems and parental well-being in families of children with autism: The

mediating role of mindfulness and acceptance. American Journal on Intellectual and Developmental Disabilities, 119, 171–185. https://doi.org/10.1352/1944-7558-
119.2.171.

MacLean, H., McKenzie, K., Kidd, G., Murray, A. L., & Schwannauer, M. (2011). Measurement invariance in the assessment of people with an intellectual disability.
Research in Developmental Disabilities, 32, 1081–1085. https://doi.org/10.1016/j.ridd.2011.01.022.

Maenner, M. J., Blumberg, S. J., Kogan, M. D., Christensen, D., Yeargin-Allsopp, M., & Schieve, L. A. (2016). Prevalence of cerebral palsy and intellectual disability
among children identified in two US National Surveys, 2011–2013. Annals of Epidemiology, 26(3), 222–226.

Maïano, C., Morin, A. J., Bégarie, J., & Ninot, G. (2011). The intellectual disability version of the very short form of the physical self-inventory (PSI-VS-ID): Cross-
validation and measurement invariance across gender, weight, age and intellectual disability level. Research in Developmental Disabilities, 32, 1652–1662. https://
doi.org/10.1016/j.ridd.2011.02.019.

MacDonald, E. E., Hastings, R. P., & Fitzsimons, E. (2010). Psychological acceptance mediates the impact of the behaviour problems of children with intellectual
disability on fathers’ psychological adjustment. Journal of Applied Research in Intellectual Disabilities, 23, 27–37. https://doi.org/10.1111/j.1468-3148.2009.
00546.x.

Mardia, K. V. (1970). Measures of multivariate skewness and kurtosis with applications. Biometrika, 57(3), 519–530.
McDonald, R. P. (1999). Test theory: A unified treatment. Mahwah, NJ: Lawrence Erlbaum.
Minnes, P., Perry, A., & Weiss, J. A. (2015). Predictors of distress and well‐being in parents of young children with developmental delays and disabilities: The

importance of parent perceptions. Journal of Intellectual Disability Research, 59, 551–560. https://doi.org/10.1111/jir.12160.
Muthén, L. K., & Muthén, B. O. (2017). Mplus user’s guide (8th ed.). Los Angeles, CA: Muthén & Muthén.
Petalas, M. A., Hastings, R. P., Nash, S., Hall, L. M., Joannidi, H., & Dowey, A. (2012). Psychological adjustment and sibling relationships in siblings of children with

autism spectrum disorders: Environmental stressors and the broad autism phenotype. Research in Autism Spectrum Disorders, 6, 546–555. https://doi.org/10.1016/
j.rasd.2011.07.015.

Pisula, E. (2007). A comparative study of stress profiles in mothers of children with autism and those of children with Down’s syndrome. Journal of Applied Research in
Intellectual Disabilities, 20, 274–278. https://doi.org/10.1111/j.1468-3148.2006.00342.x.

Pit-ten Cate, I. M. (2003). Family adjustment to disability and chronic illness in childrenDoctoral thesis. England, UK: University of Southampton.
Rasmussen, A., Verkuilen, J., Ho, E., & Fan, Y. (2015). Posttraumatic stress disorder among refugees: Measurement invariance of Harvard Trauma Questionnaire scores

across global regions and response patterns. Psychological Assessment, 27, 1160. https://doi.org/10.1037/pas0000115.
Rutkowski, L., & Svetina, D. (2014). Assessing the hypothesis of measurement invariance in the context of largescale international surveys. Educational and

Psychological Measurement, 74, 31–57. https://doi.org/10.1177/0013164413498257.
Stevenson, J., & Pit-ten Cate, I. (2003). A study of the developmental, behavioural and psychological characteristics associated with hydrocephalus and spina bifida in middle

childhood and a study of the cognitive basis for educational problems in young adolescents with hydrocephalus and spina bifida. Final report to the Association for Spina
Bifida and Hydrocephalus.

Totsika, V., Hastings, R. P., Emerson, E., Berridge, D. M., & Lancaster, G. A. (2011). Behavior problems at 5 years of age and maternal mental health in autism and
intellectual disability. Journal of Abnormal Child Psychology, 39, 1137. https://doi.org/10.1007/s10802-011-9534-2.

Van de Schoot, R., Lugtig, P., & Hox, J. (2012). A checklist for testing measurement invariance. The European Journal of Developmental Psychology, 9, 486–492. https://
doi.org/10.1080/17405629.2012.686740.

Weiss, J. A., MacMullin, J. A., & Lunsky, Y. (2015). Empowerment and parent gain as mediators and moderators of distress in mothers of children with autism
spectrum disorders. Journal of Child and Family Studies, 24, 2038–2045. https://doi.org/10.1007/s10826-014-0004-7.

Yuan, K. H., & Bentler, P. M. (2000). Three likelihood-based methods for mean and covariance structure analysis with nonnormal missing data. In M. E. Sobel, & M. P.
Becker (Eds.). Sociological methodology (pp. 165–200). Washington, D.C: ASA.

M. Jess, et al. Research in Developmental Disabilities 103 (2020) 103662

7

https://doi.org/10.1016/j.adolescence.2013.07.010
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0055
https://doi.org/10.1086/208993
https://doi.org/10.1086/208993
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0065
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0065
https://doi.org/10.1111/j.1365-2788.2011.01386.x
https://doi.org/10.1111/j.1365-2788.2011.01386.x
https://doi.org/10.1007/s10803-017-3447-z
https://doi.org/10.1016/bs.irrdd.2016.05.002
https://doi.org/10.1352/0895-8017(2002)107%3C0116:PPIFOC%3E2.0.CO;2
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0095
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0095
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0100
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0100
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1352/1944-7558-119.2.171
https://doi.org/10.1352/1944-7558-119.2.171
https://doi.org/10.1016/j.ridd.2011.01.022
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0120
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0120
https://doi.org/10.1016/j.ridd.2011.02.019
https://doi.org/10.1016/j.ridd.2011.02.019
https://doi.org/10.1111/j.1468-3148.2009.00546.x
https://doi.org/10.1111/j.1468-3148.2009.00546.x
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0135
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0140
https://doi.org/10.1111/jir.12160
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0150
https://doi.org/10.1016/j.rasd.2011.07.015
https://doi.org/10.1016/j.rasd.2011.07.015
https://doi.org/10.1111/j.1468-3148.2006.00342.x
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0165
https://doi.org/10.1037/pas0000115
https://doi.org/10.1177/0013164413498257
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0180
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0180
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0180
https://doi.org/10.1007/s10802-011-9534-2
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1007/s10826-014-0004-7
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0200
http://refhub.elsevier.com/S0891-4222(20)30092-5/sbref0200

	Measurement invariance of the Positive Gains Scale in families of children with and without disabilities
	What this paper adds?
	Introduction
	Methods
	Participants
	Positive Gains Scale
	Procedure
	Approach to statistical analysis

	Results
	Dimensional structure of the PGS within each subgroup
	Configural invariance testing
	Metric invariance testing
	Scalar invariance testing
	Post-hoc analysis of ASD and DD subgroups

	Discussion
	References




