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Abstract
Background Parents of individuals with rare neurodevelopmental conditions and intellectual disabilities (ID) are 
vulnerable to mental health difficulties, which vary between parents and within parents over time. The underlying 
cause of a child’s condition can influence parents’ mental health, via uncertain pathways and within unknown 
time-windows.

Results We analysed baseline data from the IMAGINE-ID cohort, comprising 2655 parents of children and young 
people with ID of known genetic origin. First, we conducted a factor analysis of the SDQ Impact scale to isolate 
specific pathways from genetic aetiology to parents’ mental health. This suggested a two-factor structure for the SDQ 
Impact scale, with a “home & distress” dimension and a “participation” dimension. Second, we tested via structural 
equation modelling (SEM) whether genetic diagnosis affects Impact and mental health directly, or indirectly via 
children’s characteristics. This analysis identified an indirect pathway linking genetic aetiology to parents’ mental 
health, serially through child characteristics (physical disabilities, emotional and behavioural difficulties) and Impact: 
home & distress. Third, we conducted moderation analysis to explore the influence of time elapsed since genetic 
diagnosis. This showed that the serial mediation model was moderated by time since diagnosis, with strongest 
mediating effects among recently diagnosed cases.

Conclusions There are multiple steps on the pathway from ID-associated genetic diagnoses to parents’ mental 
health. Pathway links are strongest within 5 years of receiving a genetic diagnosis, highlighting opportunities for 
better post-diagnostic support. Recognition and enhanced support for children’s physical and behavioural needs 
might reduce impact on family life, ameliorating parents’ vulnerabilities to mental health difficulties.
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Background
Intellectual disability (ID) is defined as childhood-onset 
impairment in cognitive and adaptive function, and 
affects 1–3% of the worldwide population [1–3]. Par-
ents of children and young people (hereafter children) 
with ID are at risk of reduced well-being and increased 
mental health symptoms [4–6]. Compared with parents 
of typically developing children, parents of children with 
ID have higher levels of depression [7], anxiety [8] and 
somatic symptoms [9]. Parenting a child with ID can 
entail risk to mental health for several reasons. Firstly, 
a child’s neurodevelopmental differences and associ-
ated medical problems may place substantial strain on 
parents’ emotional well-being [10, 11]. Children with 
ID are more likely to have physical health problems and 
prolonged caring needs in relation to mobility, sleep and 
personal care, and are also more likely to experience 
internalising and externalising behavioural problems 
[12, 13]. These multiple stressors can adversely affect 
parental well-being. Secondly, parents of children with 
ID are more likely to face socio-economic disadvantage, 
which can contribute to increased risk of mental health 
problems [14, 15]. Thirdly, having a child with ID may 
be a non-specific stress factor interacting with parents’ 
intrinsic characteristics such as coping style, personality 
and physical health [16]. Fourthly, having a child with ID 
can be intrinsically emotionally challenging, calling into 
question hopes and expectations of the future for oneself 
and one’s family. Irrespective of these complementary 
contributors to parents’ mental health, it is important to 
recognise and respond to parents’ needs, because of the 
effects on parents themselves, on their children (with and 
without ID), and their wider families and social circles.

The challenges faced by parents of children with ID 
have long been recognised. However, one aspect of fami-
lies’ experience that is changing is the increased avail-
ability (in economically advantaged circumstances) of 
diagnostic genetic testing. Until recently, most ID was 
of unknown cause, resulting in lifelong uncertainties for 
parents such as whether ID could have been prevented, 
whether ID will affect future generations within a family, 
and whether a child’s condition will improve or worsen 
with time. Next Generation Sequencing (NGS) technolo-
gies can now identify a causal diagnosis in over 40% of 
individuals with ID [17], and 60% of individuals with 
severe ID [18]. In tandem with this increase in diagnos-
tic yield, more than 2500 genes have been associated 
with ID [19]. Genetic diagnosis can reduce (though not 
abolish) parents’ uncertainties, bringing emotional relief 
and a better understanding of medical needs [20–24]. 
However genetic diagnosis is often accompanied by new 
questions about an individual’s prognosis, treatment, 
and supportive management to maximise positive out-
comes. Progress in genetic diagnosis amplifies research 

questions relating to parents’ well-being: Do differences 
in the specific genetic aetiology of a child’s ID contribute 
to variation in parent’s mental health risks? How does the 
genetic diagnostic process affect parents’ psychological 
well-being? Does the influence of genetic diagnosis on 
parental well-being change over time?

Existing evidence suggests that parents’ experiences 
differ according to the ID-related genetic diagnosis of 
their child. For example, comparison between parents 
of children with Down syndrome, Rett syndrome and 
CDKL5-associated disorder found that mothers of chil-
dren with CDKL5-associated disorder, associated with 
high medical needs and poor neurodevelopmental prog-
nosis, had poorest well-being [6]. Similarly, in a study of 
13 genetic syndrome groups, specific aetiology contrib-
uted to variation in parental depression symptoms [25]. 
In the largest study to date exploring the association 
between genetic diagnoses and caregiver mental health, 
Baker et al. (2020) analysed data from the first 888 fami-
lies participating in the IMAGINE-ID study [26]. This 
cohort encompasses the extreme heterogeneity of rare 
and ultra-rare genomic variants that can now be diag-
nosed via chromosome microarray analysis (copy num-
ber variants, CNVs; chromosome rearrangements) and 
NGS (single nucleotide variants, SNVs). Results were 
consistent with other studies regarding important non-
genetic factors: the strongest influences on parental 
well-being were recent life events affecting a family, and 
parental appraisal of the impact of children’s difficulties 
[14, 27]. Impact was itself predicted by child age, physi-
cal disability, autistic characteristics, and behavioural dif-
ficulties. A novel observation was that the type of genetic 
diagnosis, broadly categorised into CNVs, SNVs and 
chromosomal disorders, also influenced impact appraisal 
- CNV diagnoses were associated with elevated impact, 
not explained by CNV inheritance, neighbourhood 
deprivation or family structure.

These previous results leave at least three questions to 
be addressed. Firstly, except for life events, all predictive 
factors (including type of genetic diagnosis) affect well-
being indirectly via parental appraisal of impact. But 
what is “impact”? By definition, it refers to caregivers’ or 
teachers’ subjective evaluation of difficulties, reflecting 
chronicity, distress, social impairment and burden [28]. 
Distinction should be drawn between functional impact 
on a child’s daily life and activities (e.g., effect on school 
participation), and family impact (e.g., effect on sibling 
relationships), which were not examined separately in 
previous analysis [26]. The second gap concerns medi-
ating relationships between genetic diagnosis, children’s 
characteristics, and parental well-being; the pathways 
and processes through which genetic diagnosis exerts an 
effect are unknown. The third gap concerns the timing 
of genetic diagnosis, which could potentially confound 
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the observed effect of genetic diagnosis or could moder-
ate relationships between genetic diagnosis and paren-
tal psychology. The current paper addresses these three 
questions.

Methods
Cohort recruitment, data collection and sample inclusion 
criteria
Recruitment to the IMAGINE ID study and data collec-
tion methods are described in [29]. In brief, participants 
were recruited between 2014 and 2020 from UK-wide 
Regional Genetics Centres, other research cohorts, social 
media, and support groups. Inclusion criteria were (A) 
the index child had been diagnosed with ID or devel-
opmental delay by a specialist physician, (B) the child 
had received a molecular diagnostic result (one or more 
identified CNV or SNV, or other genetic diagnosis, likely 
to cause or contribute to child’s ID) from an accredited 
diagnostic laboratory, (C) the genetic diagnosis had been 
communicated to the family via clinical pathways and 
(D) the child was aged above 3 years when recruited to 
the study (in line with lower age limit of standardised 
phenotyping tools). A carer of the child (91.3% moth-
ers, 6.6% fathers, and 2.0% other relatives) completed the 
data collection process online, by telephone or in person. 
Data for the present analysis were accessed after project 
approval from the study committee. Participants aged 
over 18 years were excluded. Where more than one sib-
ling within the same household had been recruited to 
the cohort, information about the oldest child within the 
family was analysed. For a flow chart of the data cleaning 
process, see Supplementary Material A. The initial sam-
ple for factor analysis consists of 2655 participants. For 
SEM analyses, participants with incomplete or incompat-
ible time since diagnosis information were removed i.e. 
those without a genetic report or time since diagnosis < 0 
(sample size 2423). For moderation analysis focusing on 
the comparison between SNV and CNV groups, other 
genetic groups were excluded (sample size 1943).

Measures
Parents’ well-being and distress was measured by the 
Everyday Feeling Questionnaire (EFQ), a ten-item mea-
sure rated on a five-point Likert scale [30]. The EFQ scale 
was estimated as a latent variable, combining a com-
mon factor and a method factor, to capture the residual 
common variance caused by positively and negatively 
scored items [31]. Appraisal of impact was measured 
by the Strengths and Difficulties Questionnaire Impact 
Supplement (SDQ-Impact) [32], a five-item subscale 
measuring the presence of distress or impairment in 
family life, friendships, learning, and leisure activities. 
Children’s developmental and behavioural characteris-
tics were assessed by the Developmental and Well-being 

Assessment (DAWBA) [33]. Children’s developmen-
tal quotient (DQ) was estimated by dividing the paren-
tal estimate of current mental age by chronological age. 
A scale for children’s physical disability was constructed 
from 8 DAWBA items enquiring about toileting, speech, 
vision, hearing, movement, and seizures (Mean = 2.50, 
SD = 1.92, ordinal α = 0.67). Children’s social, emotional, 
and behavioural characteristics were summarised from 
the DAWBA algorithm-generated binary scores of 70% 
likelihoods of ICD-10 diagnoses for (A) autism spectrum 
disorder (ASD), (B) conduct disorder or oppositional 
defiant disorder (CD/ODD), and (C) any other emotional 
or behavioural diagnosis (other EBD; separation anxiety, 
specific phobia, social phobia, OCD, generalized anxiety, 
depression, ADHD, tic disorder). The likelihood for CD 
or ODD was combined as they have low diagnosis rate 
in the sample, they are reported to share some disposi-
tional and environmental risk factors, and ODD can be a 
precursor to CD [34]. Participants’ socioeconomic status 
(SES) was estimated by the Index of Multiple Depriva-
tion (IMD) [35], a measure of neighbourhood depriva-
tion. Primary respondents also completed a Negative 
Life Events checklist, asking about specific events in the 
past 12 months. Household structure variables (number 
of children and number of adults resident in the home), 
were recorded using UK Office for National Statistics def-
initions. As these two variables are not linearly correlated 
with dependent variables [36, 37], two binary variables 
were created to reflect whether the household includes 
(A) more than one adult or (B) more than one child.

Genetic diagnosis categorisation and timing
The type and number of children’s genomic variants were 
categorised based on their diagnostic genetic reports into 
seven types: (A) CNV, (B) Multiple CNV, (C) SNV, (D) 
Other chromosomal abnormality (i.e., aneuploidy, trans-
location or other rearrangement not related to sex chro-
mosomes), (E) Sex chromosome aneuploidy, (F) CNV 
and SNV, and (G) Multiple SNV. For the analysis of the 
moderating effect of the time elapsed since genetic diag-
nosis, the time between age at genetic diagnosis (from 
laboratory report) and participation in the IMAGINE-ID 
study was calculated.

Statistical analysis
Demographic and descriptive data were compared 
between genetic diagnosis groups using ANOVA and 
Chi-Square tests, corrected for multiple comparisons 
(Bonferroni-corrected threshold for significance 0.003).

Factor analysis was conducted to examine the dimen-
sional structure of the SDQ Impact scale within this 
population, using exploratory factor analysis (EFA) par-
allel analysis and confirmatory factor analysis (CFA) in 
R with packages paran and lavaan. Parallel analysis was 



Page 4 of 10Chi et al. Orphanet Journal of Rare Diseases           (2024) 19:70 

first applied to compare the eigenvalues calculated within 
the target data versus those within random datasets sim-
ulated based on the number of observations and items 
[38, 39]. In this way, factors with higher eigenvalues in 
the real sample than the generated samples are retained. 
Alternative factor structures were then compared by 
confirmatory factor analysis (CFA), using weighted least 
square (WLS) solution.

The confirmed two-factor latent structure for Impact 
was then integrated into SEM analyses within the Lavaan 
package in R [40] to examine pathways from genetic 
aetiology, child characteristics and family background 
to parents’ EFQ. Two models were tested, respectively 
examining the effect of genetic diagnosis, and its timing, 
directly on parents’ mental health (Model A) and indi-
rectly through children’s physical and behavioural char-
acteristics (Model B). Impact dimensions and EFQ were 
treated as latent variables. Goodness of fit indices include 
comparative fit index (CFI), Tucker-Lewis Index (TLI), 
and root-mean-square error of approximation (RMSEA). 
Threshold of a good fit is defined as CFI and TLI close to 
0.95, and RMSEA close to 0.06 [41].

Lastly, a moderation analysis was carried out to exam-
ine whether the pathways identified in Model B differ 
according to time since genetic diagnosis. In this step, 
only the SNV and CNV groups were included, as the 
sample was by nature unequally distributed and other 
groups had relatively low sizes for moderation analysis. 
The independent variable (SNV or CNV diagnosis) and 
moderator (Time since diagnosis) were mean centred for 
the purpose of the analysis. All the predictors in Model 
A and B were also included in the moderation analyses, 
to reduce any bias caused by confounding variables. In 
the last step of the analysis, the moderating effect of time 
since diagnosis was tested within the moderation models. 
Bootstrapping method was used to estimate the model 
parameters [42].

Results
Descriptive data
Table  1 describes the full sample included in the factor 
analysis. For details of each genetic diagnosis group and 
comparison between groups, see Supplementary Mate-
rial B. Significant differences between groups were found 
for child age, gender, DQ, physical disabilities, CD/ODD 
likelihood, other EBD likelihood, IMD and timing of 
genetic diagnosis. Groups did not differ in SDQ Impact, 
parental EFQ scores, ASD likelihood, negative life events, 
or household membership.

SDQ impact factor analysis
Polychoric correlations were examined between the 
five tested items (see Supplementary Material C). Sig-
nificant correlations were found among all items and 

especially between classroom learning and friend-
ship, leisure activities and home life, leisure activities 
and friendship. Supplementary Material D illustrates 
the parallel analysis comparing factor structure within 
the dataset to simulated results. Two factors were 
retained with eigenvalues higher than 0. Exploratory 
factor analyses (EFA) and confirmatory factor analy-
sis (CFA) for one-factor and two-factor solutions were 
then compared (Table  2). Factor loadings range from 
0.52 to 0.97 in the two-factor model, and from 0.55 to 
0.82 in the one-factor model. In the two-factor model, 

Table 1 Descriptive analyses
Continuous Mean SD

Age 9.09 3.82
DQ 0.53 0.26
Physical disabilities 2.5 1.92
Impact 5.43 3.01
Life events 0.81 1.03
IMD 5.61 2.92
EFQ 16.79 7.34
Time since diagnosis 2.73 3.02
Age at diagnosis 6.3 4.01

Categorical N Percentage
Gender male 1456 55%

female 1199 45%

Genetic variant 
type

CNV 1525 57%
SNV 583 22%
Multiple CNV 271 10%
Other chromosomal 108 4%
Sex chromosome 
aneuploidy

93 4%

CNV and SNV 18 1%
Multiple SNV 57 2%

ASD likelihood 
binary

Yes 454 19%

No 1966 81%

CD/ODD likeli-
hood binary

Yes 458 17%

No 2197 83%

Other Emotional 
and Behavioural 
likelihood binary

Yes 609 23%

No 2046 77%

More than 
One adult in 
household

Yes 1217 88%
No 165 12%

More than 
ONE child in 
household

Yes 950 68%
No 437 32%
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factor 1 is mainly defined by p3 (friendship), p4 (class-
room) and p5 (leisure activities), interpreted as impact 
on participation. P1(upset and distress) and p2(home 
life) loaded highly on Factor 2, indicating significant 
convergence on home life and distress. Most items 
had higher loadings within the two-factor model, 
except for the distress question which had slightly 
higher loading (Δ = 0.03) in the one-factor model. The 
two factors together explained 59% of the variances, 
whereas the one-factor model explained 51%. Model fit 
for the two-factor solution is better than the one-fac-
tor structure. The two factors have a strong correlation 
(r = 0.64). The second factor has a higher communality 
in the two-factor solution (0.93) than in the one-factor 
solution (0.54), which suggests that extra information 
can be drawn from a factor 2. In both models, impact 
factor(s) have significant factor variance. CFA results 
of the two-factor model showed similar goodness of fit 
indices compared with the previous one-factor model 
within typically developing children (28), indicating 
that in this higher risk sample, the scale might have 
extracted more information than in a low risk sample.

SEM pathway modelling
We then applied the two factor Impact structure to com-
pare two competing pathway models. Figure  1 (Supple-
mentary Material E) summarises results of model A, 
where genetic variant types were included as direct pre-
dictors of Impact dimensions and parents’ mental health. 
The model fits the data well (CFI = 0.95, RMSEA = 0.03). 
Child physical (β1 = 0.11, β2 = 0.12, p < 0.001) and behav-
ioural problems (β = 0.11 ~ 0.30, p < 0.001) were asso-
ciated with both Impact dimensions. IMD and family 
structure (whether child has a sibling) directly related to 
Impact: home & distress, while negative life events was 

associated with Impact: home & distress, Impact: par-
ticipation, and EFQ. Older child age significantly pre-
dicted Impact: home & distress (β = 0.08, p = 0.004) but 
not Impact: participation. Longer time since diagnosis, 
on the other hand, was associated with lower Impact: 
participation, but not Impact: home & distress. Impact: 
home & distress was associated with parental mental 
health (β = 0.30, p < 0.001). Genetic diagnosis type did not 
significantly predict either Impact dimension or parents’ 
mental health within this model.

Model B tested the indirect pathways between genetic 
diagnosis and parental mental health (Fig. 2, Supplemen-
tary Material F). The model had acceptable fit (CFI = 0.93, 
RESEA = 0.04). Again, life events predicted home & dis-
tress, participation, and parental mental health, and 
IMD was directly associated with home & distress. Con-
sistent with model A, age of the child positively related 
to Impact: home & distress, while time since diagnosis 
negatively predicted Impact: participation. Focusing on 
the comparison between SNV and CNV groups (making 
up the largest proportion of the sample), serial mediat-
ing effects were examined for genetic diagnoses, child 
characteristics, Impact and parental mental health. This 
indicated a significant total mediation via three child 
characteristic pathways: significant indirect effects of 
CD/ODD (Indirect effect = − 0.008, p = 0.002), other EBD 
(Indirect effect = − 0.006, p = 0.004) and physical dis-
abilities (Indirect effect = 0.004, p = 0.011) on parental 
mental health via Impact:home & distress. Direct effect 
of SNV versus CNV on parental mental health is not sig-
nificant (Direct effect = 0.02, p = 0.40), suggesting that the 
genetic diagnosis effect was explained by the mediating 
pathways.

Moderating effect of time since genetic diagnosis
We further evaluated whether the genetic variant type 
and time elapsed since diagnosis may interactively affect 
parental mental health within the above mediation model 
(Fig.  3, Supplementary Material G). Time since diagno-
sis (DT) played a moderating role in the direct associa-
tion between SNV/CNV and physical disabilities (DT * 
SNV: β = − 0.09, p = 0.033), and in the mediating pathway 
through likelihood of other EBD (DT * SNV: β = 0.11, 
p = 0.005). In both cases, the effect of genetic diagnosis 
was maximal for recently diagnosed children. Time since 
diagnosis did not play a moderating role in the associa-
tion between SNV/CNV and CD/ODD.

Discussion
We explored variation in parents’ mental health within a 
large and well-characterised childhood ID cohort. Build-
ing on previous observations for the first wave of families 
recruited to the cohort, we investigated how and when 
genetic diagnosis might contribute to parents’ emotional 

Table 2 SDQ Impact factor analysis
Two-factor solution One-factor solution
Factor1 Factor2 Factor 1

EFA Loadings
p1 Distress 0.57 0.55
p2 Home 0.93 0.74
p3 Friends 0.74 0.10 0.78
p4 Classroom 0.85 -0.11 0.67
p5 Leisure 0.57 0.28 0.81
Proportion Variance 0.32 0.26 0.51
Cumulative Variance 0.33 0.58 NA
CFA model fit CFI 0.98 0.92

TLI 0.94 0.85
RMSEA 0.089 0.14
SRMR 0.02 0.05

Legend EFA = exploratory factor analysis, CFA = confirmatory factor analysis. 
Model indices CFI = comparative fit index, TLI = Tucker-Lewis index, RMSEA = root 
mean square error of approximation, SRMR = standardized root mean square 
residual
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state. We confirmed that perceived impact of their child’s 
condition is a critical convergence point for numerous 
predictors of parents’ mental health, and we fraction-
ated impact into two dimensions (home&distress and 
participation) to improve pathway modelling. We found 
an effect of genetic diagnosis type on parents’ well-being, 
indirectly via child behavioural and physical character-
istics and perceived impact on home&distress. We also 
explored the possibility of critical time windows during 
which relevant processes may operate. We found moder-
ating effects of the time since receipt of genetic diagnosis 
on the serial mediation model via emotional and behav-
ioural difficulties. Whilst these results are cross-sectional, 
and time-related observations should not be interpreted 
as developmental, observations suggest a likely dynamic 
pathway, entailing potential windows of opportunity to 
enhance support and improve family outcomes.

Stringaris and Goodman (2013) reported a one-
factor structure for Impact within the TD popula-
tion, carrying lower behavioural symptom scores and 
lower Impact ratings than the ID population. With 
higher emotional and behavioural difficulties, as well 

as co-occurring developmental cognitive impairments 
and physical disability risks, higher parental ratings of 
impact are expected. We predicted and found a multi-
dimensional structure to the Impact scale within the ID 
population. This aligns with SDQ problem behaviour 
subscales (not used in the current study), for which two 
subscales are extracted in low-risk populations but four 
subscales in high-risk samples [43]. SEM analysis showed 
that differentiation into the two Impact dimensions pro-
vided additional information on pathways toward par-
ents’ well-being. In Model B, which incorporated the 
greatest number of significant predictor variables, only 
Impact:home&distress and not Impact:participation 
acted as a mediator and predicted parents EFQ score. It 
should be noted that, to date, there is no clear evidence 
as to whether the SDQ Impact scale measures fam-
ily impact or functional impact, and correlation with 
additional measures would improve interpretation of 
the factor analysis. Given the centrality of impact as a 
mediator within pathways to parents’ mental health, and 
impact’s potential as an intervention target [44], further 
analyses with longer and more specific measurements of 

Fig. 1 Pathway model A. DQ = developmental quotient, ASD = autism spectrum disorder likelihood, CD/ODD = conduct disorder or oppositional defiant 
disorder likelihood, Other EBD = other emotional or behavioural disorder likelihood, IMD = Index of Multiple Deprivation decile score, N Children = wheth-
er more than one child in household, N Adults = whether more than one adult in household. Thin arrow p < 0.05, Medium arrow p < 0.01, Thick arrow 
p < 0.001
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functional impairment and family impact will be helpful 
to further address this gap.

Previously, we found that genetic diagnosis type influ-
enced Impact and indirectly influenced parents’ mental 
health [26]. In our replication of this model (A), modi-
fied to encompass the two Impact dimensions and with 
the addition of timing variables, we did not find such 
an effect of genetic diagnosis. Thus timing differences 
between genetic diagnosis groups may have confounded 

the previous observation - SNV diagnoses were on aver-
age made at an older age due to more recent availability 
of technology via large-scale genomics research proj-
ects and clinical implementation, thus more recently in 
time with relation to participation in the study. A second 
explanation could be that the effect of genetic diagnosis 
type operates indirectly via the developmental character-
istics of the diagnosed child. Hence, results may be influ-
enced by the age-related changes in psychopathology 

Fig. 2 Pathway model B. DQ = developmental quotient, ASD = autism spectrum disorder likelihood, CD/ODD = conduct disorder or oppositional de-
fiant disorder likelihood, Other EBD = other emotional and behavioural disorder likelihood, IMD = Index of Multiple Deprivation decile score, N Chil-
dren = whether more than one child in household, N Adults = whether more than one adult in household. Effect of all genetic diagnosis types were tested 
(vs. CNV) but due to limitation of sample sizes in each group, only the effect size of SNV vs. CNV is given. Thin arrow p < 0.05, Medium arrow p < 0.01, Thick 
arrow p < 0.001

 

Fig. 3 Moderation model. CD/ODD = conduct disorder or oppositional defiant disorder likelihood, Other EBD = other emotional or behavioural disorder 
likelihood. Hard arrows = significant pathway effects within mediation model. Dashed arrows = significant moderating effects. Thin arrow p < 0.05, Me-
dium arrow p < 0.01, Thick arrow p < 0.001
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observed in children and young people with ID [45], 
which may be especially prevalent in children with 
CNV-associated ID [46]. To test this possibility, we 
explored model B, finding evidence for serial media-
tion from genetic diagnosis type to Impact and parents’ 
mental health, via behavioural and physical characteris-
tics. Pathways within the serial mediation model appear 
to be relatively specific for each genetic diagnosis type: 
SNV diagnoses within the sample were more likely to be 
associated with physical disabilities, mediating effects on 
Impact and EFQ; CNV diagnoses were more likely to be 
associated with CD/ODD and other EBD, which medi-
ates the indirect effects for this group. Importantly, sever-
ity of ID (DQ) did not contribute to Impact appraisal for 
any genetic diagnosis group, and presence of ASD pre-
dicts Impact for all groups (with the possible exception of 
sex chromosome aneuploidies). Overall, this model sug-
gests that the intrinsic characteristics of children with ID, 
influenced by their genetic diagnosis, contributes to par-
ents’ appraisal and well-being, alongside important social 
factors.

Within model B, we found that the current age 
of the child served as a direct predictor of Impact: 
home&distress (older child, higher Impact). In con-
trast, the time since diagnosis negatively predicted 
Impact:participation (short duration of diagnosis, 
higher Impact). A potential explanation could be that 
Impact:home&distress tends to rise with age in fami-
lies of children with ID, and that adjustment to a recent 
diagnosis compounds negative Impact:participation 
appraisal. A limitation of the current study is that we 
cannot model the age at time of diagnosis together with 
time elapsed since diagnosis and current age. To resolve 
this, the contrasting effects of current age and time since 
diagnosis on different dimensions of Impact require 
investigation within a longitudinal study. An additional 
time-related factor that could not be analysed in this 
study is the duration of the “diagnostic odyssey” i.e. time 
between first recognition of a child’s neurodevelopmental 
differences and receiving a genetic diagnosis. Moreover, a 
future study should include families who receive a genetic 
diagnosis before their child is age 3 years, since early 
diagnosis may have particularly significant impacts for 
parental adjustment. Comparison to parents of children 
and young people with neurodevelopmental disorders of 
non-genetic or unknown cause will also be informative.

To build on the observed associations, we conducted an 
exploratory analysis to determine whether relationships 
between genetic diagnosis, child characteristics and par-
ent well-being were moderated by duration of diagnosis. 
We found initial evidence for ‘fading’ effects of genetic 
diagnosis type, irrespective of the chronological age of 
the child at time of participation. This provides some pre-
liminary evidence that, in the short term after diagnosis, 

provision of diagnosis-specific information and per-
sonalised management may have benefits for a fam-
ily, beyond the hoped-for benefits for the child with ID. 
However, the observed effects are complex to interpret, 
especially within cross-sectional data. The greater like-
lihood of CD/ODD within the CNV group and its rela-
tionship with Impact appears to be constant across time. 
Physical disability differences between groups were large 
for recently diagnosed children, but minimal for more 
distantly diagnosed children– this could reflect actual 
improvements in health for the SNV group and decline 
in the CNV group or be an artefact of the characteristics 
of children diagnosed via sequencing historically versus 
more recently. Whilst the recently diagnosed CNV group 
had higher EBD difficulties than recently diagnosed SNV 
group, genetic diagnosis groups did not differ on this 
variable for historically diagnosed groups. This poten-
tially indicates developmental improvement of the CNV 
group, but also indicates that emotional and behavioural 
challenges are important across the whole ID population 
and require long-term comprehensive support.

Conclusion
The current analysis found that diverse factors influence 
variation in parents’ well-being in the context of child-
hood ID. Whilst large-scale data and SEM analysis meth-
ods can identify group-wide predictors and pathways, 
ultimately each family is unique and complex. Future 
studies should explore the identified pathways in more 
detail, via more sophisticated evaluations of genomic 
variants, child characteristics and parents’ psychol-
ogy. Crucially, longitudinal studies are essential to move 
beyond cross-sectional observations and identify interac-
tive, dynamic processes which could be harnessed within 
routine post-diagnostic care and focused interventions.
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