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Abstract: Parental chronic illness may adversely impact youth and family functioning. This study
examined a moderated mediation model of the effects of parental illness on youth and family func-
tioning derived from the Family Ecology Framework. Consistent with this model, we predicted
that youth caregiving and stress would serially mediate the adverse impacts of parental illness on
youth adjustment and family functioning and that psychological flexibility would moderate these
mediational mechanisms. A total of 387 youth, with parents affected by chronic illness, completed a
questionnaire assessing parental illness severity, youth caregiving and stress, psychological flexibility,
youth adjustment (i.e., internalizing and externalizing problems and psychological wellbeing), and
family functioning. Path analyses indicated that the adverse effects of parental illness on youth
adjustment and family functioning were serially mediated by youth caregiving and stress. Psycholog-
ical flexibility buffered the adverse effects of these serial mediators on youth internalizing problems
and psychological wellbeing. These findings identified three potential intervention targets: youth
caregiving, related stress appraisals, and psychological flexibility. Given the large body of evidence
showing that acceptance and commitment therapy fosters psychological flexibility, this intervention
approach has the potential to address the psychosocial and mental health vulnerabilities of youth in
the context of parental illness, which constitutes a serious public health issue.

Keywords: parental illness; youth caregiving; youth adjustment; family functioning; stress; psycho-
logical flexibility

1. Introduction

Parental illness may adversely affect youth and family functioning. It is estimated that
approximately 12% to 15% of youth have a parent with a chronic illness [1,2]. Furthermore,
given the ongoing increase in numbers of adults living with a serious medical condition
worldwide, the number of youth affected by parental illness is likely to steadily rise [3,4].
Parental illness is associated with a significantly higher risk for youth mental and physical
health problems, poorer health-related quality of life (HRQoL), and social, educational and
employment difficulties that persist well into adulthood [5-15]. Moreover, having a parent
with a chronic illness is related to a significantly higher risk for internalizing problems
(e.g., depressive, anxiety, and somatic symptoms), externalizing problems (e.g., aggressive
and delinquent behaviors), lower life satisfaction, and loneliness [9-17]. Compared to
peers, the youth of chronically ill parents are also at higher risk of affective dysregulation,
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stress-related somatic disorders, and weakened immune responses [3,5,16,18]. Parental
illness is also related to poorer family functioning, which is associated with more family
conflicts, less cohesion, and reduced communication which, in turn, are associated with
poorer youth adjustment [3,5,7,19,20]. In order to clarify the inter-relations among factors
that exacerbate and ameliorate the adverse effects of parental illness on youth, the present
study examined a moderated mediation model of the effects of parental illness on youth
and family functioning derived from the Family Ecology Framework (FEF) [21].

The FEF relies on general systems, human ecology, and stress/coping theories and
posits a set of mediating and buffering mechanisms linking parental illness to youth
adjustment and family functioning. The FEF proposes that parental illness affects youth
and family functioning indirectly through individual-level (e.g., daily hassles, youth stress,
and stigma) and family-level (e.g., role redistribution) mediators. Additionally, these
mediational pathways can be affected by buffering mechanisms (e.g., coping style and
psychological resources). Pedersen and Revenson [21] reviewed the evidence supporting
links between individual FEF elements, and model testing research provided preliminary
support for the overall framework (e.g., [10]). For the purposes of the present study, we
derived a model from the FEF with the following components: parental illness severity,
two mediators (youth caregiving and stress), a buffering mechanism (youth psychological
flexibility), and the outcomes, youth adjustment, and family functioning. The model is
summarized in Figure 1, and each of the components is discussed below.

Parental lliness
Characteristics

Family and Youth

Individual Levels Mediators and Moderators — O
( . utcomes

lliness Severity

Family
Functioning

Youth

Youth
Caregiving ‘outh Stress

Response

Youth
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Figure 1. A moderated mediation model of the effects of parental illness on youth adjustment and family functioning

derived from the Family Ecology Framework (FEF): the buffering effects of psychological flexibility on youth caregiving

and stress.

1.1. lllness Severity and Youth Adjustment and Family Functioning

According to the FEF, parental illness severity has indirect effects on youth adjustment
and family functioning [21]. Irrespective of type of diagnosis, more severe parental illness
has greater impacts on the parents’ ability to fulfill familial roles and responsibilities, which
places higher demands on family members, and increases the risks of poorer youth adjust-
ment and family functioning [3,5,7,13,22]. Compared to objective illness severity indicators
(e.g., stage or prognosis), research indicates that higher perceived illness severity is asso-
ciated with increased distress in family members [23,24]. Another indicator of parental
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illness severity, illness unpredictability, is associated with more worry about parental illness
and increased anxiety and depressive symptoms in family members [22,25,26].

1.2. Mediators of the Effects of Parental Illness on Youth Adjustment and Family Functioning

The FEF proposes that parental illness affects youth and family functioning indirectly
through various youth responses to parental illness. For this study, we focused on two of
these mediating processes: role redistribution (operationalized at the individual level as
youth caregiving) and youth stress. According to the FEF [21], because of the redistribution
of family roles related to parental illness, youth tend to assume more caregiving responsi-
bilities and take on more caregiving tasks, including basic domestic duties (e.g., laundry,
cooking, cleaning), practical activities of daily living (e.g., managing finances and supervis-
ing medications), personal care tasks (e.g., toileting, changing dressings, and assisting with
mobility), and providing emotional support to the ill parent (e.g., ensuring the ill parent is
happy, gainfully occupied, and safe) [13,17,27,28]. According to the FEF, parental illness
also leads to increases in perceived stress. Two studies found support for youth caregiving
and stress as mediators of the effects of parental illness on youth and family functioning [10]
and youth internalizing problems [22]. Research also showed that parental illness was
associated with higher youth caregiving [9-14,17,29] and stress [7,10,14,18,20,30]. In the
present study, we examined youth caregiving and stress as serial mediators and tested the
moderating effects of youth psychological flexibility on these mediating mechanisms.

1.3. Psychological Flexibility as Moderator of the Effects of Parental Illness on Youth Adjustment
and Family Functioning

The FEF includes numerous potential moderating mechanisms, the presence of which
can buffer or intensify the detrimental impacts of parental illness. Buffering mechanisms
are hypothesized to ameliorate the negative effects of the youth stress response on youth
and family functioning. One such mechanism is psychological flexibility, defined as
the ability to effectively manage unhelpful thoughts and emotional discomfort in the
present without expending effort to change them, while at the same time engaging in
behavior to pursue personal values, thereby enabling optimal adaptation to changing
circumstances [31]. For example, psychological flexibility in youth growing up with a
parent affected by chronic illness may involve noticing with acceptance unhelpful thoughts
in the present that are associated with their parent’s illness and related stressors, without
investing energy in changing them, and instead diverting attention to engagement in valued
activities (e.g., playing a cherished sport), leading to greater fulfillment. Psychological
flexibility is a cornerstone of psychological health [32] and is the overarching construct
that underpins the most widely researched third wave cognitive behavior therapy (CBT)
called acceptance and commitment therapy (ACT) [31]. We found no published studies on
the stress-buffering effects of psychological flexibility in youth and families experiencing
parental chronic illness. However, in a sample of youth, psychological flexibility moderated
the relationships between daily stress and physical and mental health outcomes [33]. At
the familial level, psychological flexibility has been found to moderate the relationship
between parent and child distress [34]. Psychological flexibility has also been shown to
moderate the adverse effects of major stressful life events on mental health [35]. Testing
the proposed buffering role of psychological flexibility within the FEF has the potential to
yield results that can inform the development of ACT-based interventions that promote
youth and family functioning in the context of parental illness.

1.4. The Present Study

The aim of the present study was to test a moderated mediation model derived
from the FEF, which proposed that youth caregiving and stress were serial mediators
of the impacts of parental illness on youth adjustment and family functioning and that
psychological flexibility moderated the effects of these mediational mechanisms. Consistent
with this model, we hypothesized that (1) youth caregiving and stress would serially
mediate the adverse impacts of parental illness on youth adjustment and family functioning,
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and (2) psychological flexibility would buffer the negative effects of the final mediation
link between youth stress and the outcomes (youth adjustment and family functioning).

2. Materials and Methods
2.1. Participants and Recruitment Procedure

A total of 387 youth of parents affected by chronic illness participated in this cross-
sectional study. Participants were recruited across Italy via brochures and posters in schools,
illness-related local community organizations (e.g., cancer, epilepsy, and multiple sclerosis),
and waiting rooms of health facilities as well as via posting on social networks. The study
was advertised as “The Promotion of Mental Health and Wellbeing in Youth Project” and
targeted youth living with an ill parent. Eligibility criteria included living with a parent
affected by a serious medical condition or disability and aged 11 to 24 years. Exclusion
criteria were an insufficient command of Italian, cognitive impairments, and severe medical
conditions in youth themselves or other non-parent family members. The study was
approved by the University of Bologna ethics committee. A researcher administered the
hard copy questionnaire face-to-face, usually at the family home, after obtaining active
informed consent from both parents if youth were underage, or from youth themselves if
they were >18 years old. The variation in recruitment methods precluded the calculation
of an overall response rate.

Overall, the average percentage of missing data was low (0.25%). Following the
guidelines of Darlington and Hayes [36], five cases were identified as outliers using t-
residual distributions. The exclusion of these outliers did not change the results of the
primary analyses; hence, analyses were reported using the full sample.

2.2. Measures

All measures used in the present study have been validated for use with adolescents
and young adults.

2.2.1. Demographic Characteristics

Youth indicated their age (via the date of birth), gender, education, employment (Do
you have a paid part-time job?), nationality, number of family members, number of siblings,
and dual- or single-parent family status. Youth also indicated which parent had a health
condition (mother, father, both) and named the chronic illness of the ill parent.

2.2.2. Parental Illness Severity

Parental illness severity was assessed by scales developed, validated, and used in
prior published research in this field (e.g., [9-14,25,37]). Perceived illness severity: youth
rated the seriousness of their parent’s health condition on a 5-point scale (1 not at all serious
to 5 very serious). Illness unpredictability: youth reported the extent to which they agreed
with 5 items examining parental illness unpredictability (e.g., My parent’s condition could
change at any time with little warning). Items were rated on a 5-point scale (1 strongly
disagree to 5 strongly agree). In order to create an index of parental illness severity for this
study, we averaged scores of perceived illness severity and illness unpredictability, with
higher index scores reflecting greater illness severity. The observed Cronbach’s alpha for
the index of parental illness severity was excellent (o« = 0.91).

2.2.3. Youth Caregiving

Youth caregiving was assessed by the Caregiving Responsibilities subscale of the
Italian version [38] of the Young Carer of Parents Inventory-Revised [25,37]. It consisted
of 7 items (e.g., My parent(s) relies on me to help them with household chores and My
parent(s) expects me to help care for them) rated on a 5-point scale (0 strongly disagree
to 4 strongly agree). Scores were averaged with higher scores reflecting greater caregiv-
ing responsibilities. The subscale demonstrated good internal reliability and validity in
the derivation [25,37] and Italian validation studies [38]. The caregiving responsibilities
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subscale was used as an independent predictor in prior young carers research [9-13,39,40].
The observed Cronbach’s alpha was good (« = 0.78).

2.2.4. Youth Stress

The Chronic Stress Questionnaire for Children and Adolescents (CSQ-CA) [41] was
used to assess youth stress. It consisted of 17 items measuring chronic stress in the past
three months (e.g., I easily overreact to situations and I often feel relaxed). Items were
rated on a 4-point scale (1 not true for me at all to 4 completely true for me). Scores were
summed with higher scores indicating higher stress. The CSQ-CA demonstrated good
reliability and convergent and divergent validity [41]. Because the CSQ-CA has not been
validated in Italian, we ran a Confirmatory Factor Analysis (CFA). Fit indices of the CFA of
the Italian CSQ-CA were satisfactory for the original one-factor model: x? (119) = 151.620,
p < 0.001; CFI = 0.959; TLI = 0.930; RMSEA = 0.047; RMSEA 90%; CI = 0.036, 0.059. The
observed Cronbach’s alpha was good (o = 0.82).

2.2.5. Psychological Flexibility

The Italian version [42] of the short-form Avoidance and Fusion Questionnaire for
Youth (AFQ-Y8) [43] was used to assess psychological flexibility. It consisted of 8 items (e.g.,
My life won’t be good until I feel happy and My thoughts and feelings mess up my life)
rated on a 5-point scale (0 not at all true to 4 very true). Items are scored in the direction of
psychological inflexibility. For this study, a total score was obtained by summing the reverse
ratings on all items, such that higher scores indicated higher psychological flexibility. The
scale demonstrated good reliability and validity [44]. The observed Cronbach’s alpha was
good (ox =0.79).

2.2.6. Youth Adjustment—Internalizing and Externalizing Problems

To assess negative youth adjustment outcomes, the internalizing and externaliz-
ing problem scales of the Italian version [45] of the Youth Self-Report (YSR) [46] were
used. The YSR internalizing scale consisted of three factors: anxious/depressed, with-
drawn/depressed, and somatic. The YSR externalizing scale reflected two factors: rule-
breaking behaviors and aggressive behaviors. Items were rated on a 3-point scale (0 not
true to 2 very true). Scores were summed with higher scores reflecting more problems.
The original YSR demonstrated sound psychometric proprieties, including test-retest reli-
ability, internal consistency, and content, criterion-related, and construct validity [46]. It
was also used with youth aged 10-25 years [20,47] and evinced metric age measurement
invariance in a previous study [39]. The observed Cronbach’s alphas for internalizing and
externalizing problems were good (xs = 0.90 and 0.84, respectively).

2.2.7. Youth Adjustment—Psychological Wellbeing

To assess positive youth adjustment outcomes, the psychological wellbeing scale of the
Kidscreen-27 [48,49] was employed. The Kidscreen-27 assessed youth HRQoL across five
dimensions (i.e., physical wellbeing, psychological wellbeing, autonomy /parent relations,
peers/social support, and school environment). The psychological wellbeing subscale
consisted of 7 items (e.g., Have you felt fit and well? and Have you been able to rely on your
friends?) rated on a 5-point Likert scale (0 not at all to 4 extremely or 0 never to 4 always).
Total scores were calculated by summing all items, with higher scores indicating greater
psychological wellbeing. The Kidscreen-27 was validated in a large population-based
sample of youth from several European countries, including Italy, as well as in a sample
of youth whose parents had a range of physical and mental conditions [6,49]. It was used
with young people aged 16-35 years [50], and it demonstrated metric age measurement
invariance in a previous study [39]. The observed Cronbach’s alpha was good (« = 0.88).
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2.2.8. Family Functioning

The Italian 12-item general family functioning subscale [51] of the Family Assessment
Device (FAD) [52] was used to assess family functioning (e.g., Planning family activities
is difficult because we misunderstand each other and We don’t get along well together).
Items were rated on a 5-point Likert scale (0 strongly agree to 4 strongly disagree). Scores
were averaged, with higher scores indicating poorer family functioning. The FAD is a
widely used measure of family functioning and has demonstrated good reliability and
validity [53]. The observed Cronbach’s alpha was good (« = 0.90).

2.3. Data Analysis Approach

Preliminary analyses (i.e., descriptive statistics, reliabilities, and correlations among
study variables) were conducted in IBM SPSS 24. Demographics significantly correlated
with youth adjustment and family functioning were controlled for in the path analyses. Path
analyses were conducted using the Process macro v.3.5 [54] with Model 6 (two serial medi-
ators) and Model 87 (two serial mediators and a second stage moderator). For each model,
we conducted four analyses, one for each dependent variable (i.e., Y; = internalizing prob-
lems, Y; = externalizing problems, Y3 = psychological wellbeing, and Y4 = family function-
ing). As depicted in Figure 1, we tested a model in which illness severity (X = independent
variable) would indirectly influence youth adjustment and family functioning (Y1-Y4)
through causally linked serial mediators: youth caregiving (M; = mediator 1) and youth
stress (M; = mediator 2). Within these serial mediating processes, we examined a moder-
ated mediation or conditional process model combining the estimation of the conditional
nature (the second stage moderation effect of psychological flexibility; W = moderator) of
the serial indirect effects of illness severity on youth adjustment and family functioning. In
other words, we tested whether the process through which illness severity affects youth
adjustment and family functioning via youth caregiving and youth stress, was conditional
on psychological flexibility (W). Mediation was established by computing 95% bootstrap
confidence intervals (ClIs) with 5000 random bootstrap samples for each indirect effect.
Statistical significance of each indirect effect was established when zero was not included
within the lower and upper levels of the 95% CIs. Moderation was assessed by testing
the presence of a significant interaction between youth stress and psychological flexibility
(M; x W) on each dependent variable. In order to test the moderation of the serial indirect
effect—i.e., to examine whether the serial indirect effect via youth caregiving (M;) and
youth stress (M) was conditional on psychological flexibility (W)—we calculated the
index of moderated mediation [55]. This index represented a direct quantification of the
linear association between the moderator (W) and the indirect effect. In our analyses, the
index of moderated mediation quantified whether psychological flexibility moderated the
serial indirect effect through youth caregiving (M;) and youth stress (M). It represented
the slope of the linear relationship between psychological flexibility (W) and the serial
indirect effect and quantified how much the serial indirect effect changed as psychological
flexibility changed. The moderated mediation was established when the 95% bootstrap
CI of the index did not include zero. In each model, we calculated the unstandardized
coefficients representing the amount by which the dependent variable or mediator would
change if we changed a given predictor by one unit controlling for all the other variables
included in the model. Further information on how to interpret the unstandardized coeffi-
cients, the serial indirect effect, and the index of moderated mediation is reported in the
Supplementary Materials.

3. Results
3.1. Participant Characteristics

Participant characteristics and descriptive data for the study variables are reported in
Table 1. The mean age of participants was 17.71 years (SD = 3.61), with 40.8% being male.
Most (83.9%) were currently studying, while 29% had part-time jobs. Almost all youth
(99%) were native Italian. Participants indicated an average family size of 4.04 members
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(SD =1.14), with a mean number of siblings of 1.27 (SD = 0.39). Most participants lived in
a dual-parent family, with 6.2% living in a single-parent family. Of the ill parents, 63.3%
were female (30% male), while 6.7% of youth reported both parents had a serious medical
condition or disability. Parental illnesses were classified according to the International
Classification of Diseases 11th Revision (ICD-11) into cancer (34.6%), neurological diseases
(25.3%), Type I and 1I diabetes (15.4%), cardiovascular diseases (4.9%), gastrointestinal
diseases (3.8%), mental illnesses (3.3%), respiratory diseases (2.7%), infectious diseases
(2.2%), physical disabilities and musculoskeletal diseases (2.1%), autoimmune diseases
(1.6%), liver diseases (1.6%), rheumatic diseases (1.4%), and others (1.1%).

Table 1. Sample characteristics and descriptive data for the study variables (N = 387).

Y% M (SD) Range
Sample characteristics
Age in years 17.71 (3.61) 11-24
Gender: male 40.8
Currently studying 83.9
Current part-time job 29.0
Family size 4.04 (1.14) 2-8
Single-parent family 6.2
Descriptive data for study variables
Illness Severity 2.62(0.83) 1-5
Youth Caregiving 1.50 (0.78) 0-3.86
Stress 42.45 (8.01) 21-60
Psychological Flexibility 22.88 (5.71) 5-32
Internalizing Problems 15.52 (9.76) 042
Externalizing Problems 10.04 (6.48) 0-34
Psychological Wellbeing 26.01 (5.02) 8-35
Family Functioning 1.93 (0.55) 14

Correlations among all study variables are presented in Table 2. Of the demographics,
only gender and age were significantly correlated with youth adjustment and family
functioning. In particular, being male was associated with higher psychological wellbeing
(r = 0.21 **), lower internalizing problems, and poorer family functioning (r = —0.27 **
and —0.11 *, respectively), while being older was related to lower psychological wellbeing
(r = —0.16 **) and poorer family functioning (v = 0.13 *). Therefore, we controlled for both
gender and age in the path analyses.

Table 2. Correlations among study variables (N = 387).

1 2 3 4 5 6 7 8
1. Illness Severity -
2. Youth Caregiving 0.24 ** —
3. Stress 0.10* 0.24 ** -
4. Psychological Flexibility —0.07 —0.22 % —0.51 * -
5. Internalizing Problems 0.12* 0.29 ** 0.56 ** —0.59 ** -
6. Externalizing Problems 0.10 0.18 ** 0.45 ** —0.43 ** 0.55 ** -
7. Psychological Wellbeing —-0.11*% —0.14 ** —0.52 ** 0.52 ** —0.66 ** —0.35** -
8. Family Functioning 0.23 ** 0.20 ** 0.37 ** —0.32 ** 0.49 ** 0.39 ** —0.49 ** -
9. Gender (0 = female) —0.08 —0.02 —0.32** 0.14 ** —0.27 ** 0.04 0.21 ** —0.11*
10. Age 0.16 ** 0.10 0.16 ** 0.03 0.01 0.01 —0.16 ** 0.13*

Note. * p <0.05, ** p < 0.01. Pearson’s correlation for continuous variables and point-biserial correlations for categorical variables.
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3.2. Path Analyses

We conducted path analyses to test the hypothesis that youth caregiving and youth
stress serially mediated the impacts of parental illness severity on youth adjustment and
family functioning. We also examined the moderating effects of psychological flexibility
on these serial mediating processes by testing a moderated mediation model analyzing
whether the process through which illness severity affected youth adjustment and family
functioning via youth caregiving and youth stress was conditional on psychological flexi-
bility. Unstandardized coefficients with Cls for all significant paths of the final moderated
mediation or conditional process models are displayed in Figure 2.

Family
Functioning

Internalizing
Problems

liness Severit 0.24 *** (0.05, Youth 2.24* (0.49
Y 0 Caregiving 049 Youth Stress

Externalizing
Problems

Stress x
Flexibility

Psychological
Well-being

Figure 2. Unstandardized regression coefficients (standard errors) of the moderated mediation or conditional process path
analyses depicting the buffering effects of psychological flexibility on youth caregiving and stress. Note. Youth stress and
psychological flexibility were mean centered. * p < 0.05, ** p < 0.01, ** p < 0.001.

3.2.1. Serial Mediation of Youth Caregiving and Stress on the Link between Parental Illness
and Youth Adjustment and Family Functioning

Results indicated that parental illness severity did not directly predict internalizing
problems (coeff. = 0.212, SE = 0.446, 95% bootstrap CI = —0.664, 1.089), externalizing prob-
lems (coeff. = 0.507, SE = 0.400, 95% bootstrap CI = —0.279, 1.292), psychological wellbeing
(coeff. = —0.280, SE = 0.273, 95% bootstrap CI = —0.816, 0.256), or family functioning (coeff.
= (0.040, SE = 0.028, 95% bootstrap CI = —0.016, 0.096). Rather, parental illness severity
exhibited a significant indirect effect via youth caregiving, predicting higher internalizing
problems (coeff. = 0.448, SE = 0.129, 95% bootstrap CI = 0.122, 0.622) and poorer family func-
tioning (coeff. = 0.014, SE = 0.006, 95% bootstrap CI = 0.001, 0.024), but not externalizing
problems (coeff. = 0.126, SE = 0.093, 95% bootstrap CI = —0.093, 0.273) and psychological
wellbeing (coeff. = 0.019, SE = 0.057, 95% bootstrap CI = —0.051, 0.174). Furthermore,
parental illness severity did not display a significant indirect effect via youth stress on
internalizing problems (coeff. = 0.028, SE = 0.409, 95% bootstrap CI = —0.779, 0.850),
externalizing problems (coeff. = 0.016, SE = 0.229, 95% bootstrap CI = —0.432, 0.480), psy-
chological wellbeing (coeff. = —0.014, SE = 0.206, 95% bootstrap CI = —0.424, 0.388), or
family functioning (coeff. = 0.001, SE = 0.016, 95% bootstrap CI = —0.026, 0.027). However,
as hypothesized, parental illness severity displayed a significant indirect effect on youth ad-
justment and family functioning serially through youth caregiving and stress. Specifically,
parental illness severity predicted higher internalizing problems (coeff. = 0.399, SE = 0.121,
95% bootstrap CI = 0.191, 0.660) and externalizing problems (coeff. = 0.223, SE = 0.069,
95% bootstrap CI = 0.105, 0.373), poorer family functioning (coeff. = 0.013, SE = 0.004, 95%
bootstrap CI = 0.006, 0.224), and lower psychological wellbeing (coeff. = —0.200, SE = 0.062,
95% bootstrap CI = —0.333, —0.093) serially via youth caregiving and stress. Unstandard-
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ized coefficients with ClIs for each serial mediation model estimating youth adjustment and
family functioning are reported in Table S2 in the Supplementary Materials.

3.2.2. Moderated Mediation: The Buffering Effects of Psychological Flexibility through
Youth Caregiving and Stress

Unstandardized coefficients with Cls for each moderated mediation model estimating
youth adjustment and family functioning are reported in Table 3 and displayed in Figure 2.
Results of the path analyses revealed that psychological flexibility moderated the final
mediation link between stress and both internalizing problems (stress * psychological flexi-
bility = —0.023, SE = 0.007, p < 0.001) and psychological wellbeing (stress * psychological
flexibility = 0.011, SE = 0.004, p < 0.05) but not externalizing problems (0.006, SE = 0.006,
p > 0.05) and family functioning (0.000, SE = 0.001, p > 0.05). Most importantly, results
of the moderated mediation analyses showed that the serial indirect effect of parental
illness severity on youth internalizing problems and psychological wellbeing, through
youth caregiving and stress, varied as a function of psychological flexibility with internaliz-
ing problems (index of moderated mediation of the serial indirect effect through M; and
M, = —0.013, SE = 0.006, 95% CI —0.025, —0.004) and psychological wellbeing (index of
moderated mediation of the serial indirect effect through M; and M, = 0.006, SE = 0.005,
95% bootstrap CI = 0.000, 0.008) but not with externalizing problems (0.003, SE = 0.004, 95%
bootstrap CI = —0.005, 0.012) and family functioning (—0.000, SE = 0.000, 95% bootstrap
CI = —0.001, 0.001). Moderated mediation was therefore established only for internalizing
problems and psychological wellbeing. In other word, the serial indirect effect of illness
severity on internalizing problems and psychological wellbeing through youth caregiving
and stress was conditional on psychological flexibility only for internalizing problems and
psychological wellbeing.

A visual representation of how much the serial indirect effect of illness severity on
internalizing problems and psychological wellbeing through youth caregiving and stress
changes as a function of changes in psychological flexibility is depicted on Figure 3. As dis-
played, for internalizing problems with higher psychological flexibility the serial indirect
effect of parental illness via youth caregiving and stress becomes lower and is associated
with lower internalizing problems, while for psychological wellbeing with higher psycho-
logical flexibility the serial indirect effect of parental illness via youth caregiving and stress
becomes higher and is associated with higher psychological wellbeing. In summary, with
respect to the second prediction, results supported the proposed buffering role of youth
psychological flexibility on youth caregiving and stress, by way of mitigating the adverse
effects of parental illness on youth internalizing problems and psychological wellbeing.
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Table 3. Unstandardized coefficients with confidence intervals of each moderated mediation model estimating youth adjustment and family functioning.

Youth Caregiving (M1) Youth Stress (M>) Internalizing Problems (Y1) Externalizing Problems (Y3) Psychological Wellbeing (Y3) Family Functioning (Y4)
Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI
Tllness Severity (X) 0.244 ***, 0.139, 0.038 —1.007, 0.212 —0.664, 0.507, —0.279, —0.280 —0.816, 0.047 —0.021,
y (0.054) 0.350 (0.531) 1.083 (0.446) 1.089 (0.400) 1.292 (0.273) 0.256 (0.035) 0.115
Youth Caregiving (M;) 2.242 *** 1.272, 1.375 *** 0.535, 0.325, —0.428, 0.236, —0.278, 126 ***, 0.054,
gving (Vi (0.494) 3.213 (0.427) 2216 (0.383) 1.079 (0.261) 0.750 0.036 0.197
Youth Stress (M) 0.433 ***, 0.332, 0.291 **, 0.201, —0.263 ***, —0.324, 0.018 **, 0.010,
outh otress (Vi (0.051) 0.533 (0.046) 0.381 (0.031) —0.202 (0.004) 0.026
. s —0.738, —0.874, —0.293, —0.415, 0.256, 0.172, —0.014, —0.025,
Psychological Flexibility (W) (0.069) ~0.601 (0.062) ~0.171 (0.042) 0339 (0.006) 0.003
Interaction (My x W) —0.023 ***, —0.037, 0.006, —0.007, 0.011 *, 0.002, 0.000, —0.001,
2 (0.007) —0.010 (0.006) 0.018 (0.004) 0.019 (0.001) (0.001)
Gender (UI;) 0.001, —0.154, —5.061 ***, —6.557, —1.792 **, —-3.121, 2.495 ***, 1.304, 0.242 —0.571, 0.015, —0.093
1 (0.079) 0.155 (0.761) —3.566 (0.676) —0.463 (0.606) 3.687 (0.414) 1.055 (0.055) (0.123)
Age (L) 0.013, —0.008, 0.288 **, 0.082, —0.201 %, —0.376, —0.109, —0.266, —0.121 %, —0.228, 0.008, —0.006,
ge L2 (0.011) 0.034 (0.105) 0.493 0.089 —0.027 (0.08) 0.048 (0.054) —0.014 (0.007) 0.022
R? = 0.061 *** R? = 0.172 *** R? = 0.611 *** R? = 0.290 *** R? = 0.449 *** R? = (.197 ***
F(3,383) =8.235 F(4, 382) = 19.806 F(7,379) = 84.912 F(7,379) =22.159 F(7,379) = 44.074 F(7,379) = 13.296
Index of Moderated Mediation Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI Coeff. (SE) 95% CI
. sy s .. —0.013, 0.025, 0.003, —0.005, 0.006, 0.000, —0.000, —0.001,
Moderation of the serial indirect effect through Caregiving (M;) and Stress (M5) (0.006) 0,004 (0.004) 0.012 (0.005) 0.008 0.000 0.001

Note. * p <0.05, ** p < 0.01, ** p < 0.001. Coeff. = unstandardized regression coefficient; SE = standard error; X = independent variable; M;, M, = first and second mediators; W = moderator; M, x W = interaction
between second mediator and moderator; Uy, Uy = control variables, Y1, Yy, Y3, Y4 = dependent variables. Youth stress and psychological flexibility were mean centered.
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Figure 3. A visual representation of the linear functions relating psychological flexibility to the serial indirect effects of

illness severity on internalizing problems and psychological wellbeing via youth caregiving and stress. Note. Results are

depicted controlling for the control variables (age and gender) included in the moderated mediation models.

4. Discussion

The present study examined a moderated mediation model of the effects of parental
illness on youth adjustment and family functioning derived from the FEF [21]. Consistent
with this model, we tested two predictions: (1) that youth caregiving and stress were
serial mediators of the adverse impacts of parental illness on youth adjustment and family
functioning, and (2) that psychological flexibility moderated the serial indirect effects of
these mediational mechanisms. The results of the path analyses supported both predictions.

Regarding the first prediction, results showed that youth caregiving and stress serially
mediated the adverse effects of parental illness severity on youth adjustment and family
functioning. These results are consistent with and expanded on prior tindings, which
supported youth caregiving and stress as individual mediators of the impacts of parental
ilinessIomyoniancNanlyaomeemes (10,22]. Results of the present study suggest that

parental illness severity is associated with the redistribution of family roles, whereby youth
engage in more youth caregiving, which is related to higher stress in youth and, in turn,
poorer youth and family outcomes. Prior research shows that when a parent has an illness,
the extra caregiving responsibilities that youth assume is associated with isolation and low
social support [25,29,39]. Youth caregiving also competes with other activities (e.g., school,
work, and leisure), taxing youth resources and coping mechanisms [10,30]. Hence, youth
caregiving and the associated demands are appraised as stressful by youth, and in turn,
higher stress adversely affects youth and family outcomes [14].

With respect to the second prediction, results supported the proposed buffering role
of youth psychological flexibility on youth caregiving and stress by way of mitigating
the adverse effects of parental illness on youth internalizing problems and psychological
wellbeing. These findings are notable given this is the first published study to examine
the protective role of psychological flexibility for youth in the context of parental illness.
The stress-buffering effects of psychological flexibility were evident for both positive (psy-
chological wellbeing) and negative (internalizing problems) youth adjustment outcomes.
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These results are consistent with those from prior research showing that psychological
flexibility buffers the detrimental effects of adult caregiver distress [56].

Psychological flexibility did not have a stress-buffering effect on youth externalizing
problems and family functioning. The absence of significant buffering effects on family
functioning might be due to the assessment of psychological flexibility at the individual
level in youth. A family-level assessment of psychological flexibility (e.g., in multiple family
members) might evidence stronger stress-buffering effects of psychological flexibility on
family functioning.

With respect to externalizing problems, the total variance accounted for by the model
predicting externalizing problems was lower (29%) than that for internalizing problems
(61%). Consistent with previous studies, parental illness seemed to have a stronger im-
pact on youth internalizing problems than externalizing problems (e.g., see review, [15]),
which potentially reduced the scope for psychological flexibility to play a stress-buffering
role. Mirroring the pattern of results in the present study, other studies found a stronger
relationship between psychological flexibility and internalizing symptoms and a weaker
relationship between psychological flexibility and externalizing symptoms in youth [44,57].
Hence, it is also possible that psychological flexibility differentially affected youth with
predominantly internalizing (e.g., depression and anxiety) vs. externalizing problems (e.g.,
aggression and oppositional /conduct problems). However, given this area of inquiry is
relatively new and the psychological flexibility findings of the present study are therefore
preliminary, it is not possible to draw firm conclusions on why psychological flexibility
differentially impacted internalizing and externalizing problems in youth.

In view of the detrimental mental health, social, developmental, and educational
impacts of parental illness on youth adjustment and the disruptive effects on family
functioning [3,5,7,9-15,19,20], it is essential that effective public health interventions are
developed to bolster resilience and promote wellbeing in affected youth and families. Our
findings identified three potential intervention targets: youth caregiving (and associated
caregiving responsibilities), related stress appraisals, and psychological flexibility.

Psychological flexibility, in particular, provides an empirically supported intervention
pathway via ACT which shows potential in addressing the psychosocial and mental health
vulnerabilities of youth and families in the context of parental illness. ACT is an empiri-
cally supported intervention approach that fosters psychological flexibility [31,58,59]. The
ACT psychological flexibility framework specifies six therapeutic processes that promote
psychological flexibility: (1) acceptance—openness to experience, (2) cognitive defusion—
observing thoughts rather than taking them literally, (3) present moment awareness
(mindfulness)—open and responsive awareness of the present, (4) self-as-context—flexible
self-awareness and perspective-taking, (5) values—freely chosen personally meaningful
life directions, (6) committed action—values-guided effective action.

Results from the present study suggested that the six ACT processes used to foster
psychological flexibility could be tailored to help youth effectively balance their caregiv-
ing responsibilities in relation to other valued pursuits and manage their perceptions of
care-giving stress [60]. Evidence shows that ACT is effective in improving psychological
flexibility and mental health outcomes in clinical and non-clinical youth and adult popu-
lations (see the review of meta-analyses, [58]). In other research, psychological flexibility
was also associated with decreases in stress in adult carers [60,61]. A meta-analysis of ACT
interventions for adult family carers found that ACT had moderate effects on depression
and quality of life, small effects on anxiety, and small to moderate effects on stress [61].
Public health ACT-based interventions have also been shown to promote mental health
in a variety of youth populations [62-68] using flexible modes of delivery: youth in the
general population via group delivery [59,63,64,66], and university students via online
delivery [65,67,68]. An advantage of psychological flexibility informed interventions is
that they have been shown to cultivate skills that foster resilience in the context of health-
related adversities, such as caregiving [61] and chronic disease (e.g., multiple sclerosis [69],
diabetes [70], cancer [71]), and psychological flexibility has been shown to mediate the
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beneficial effects of these programs [67]. At a broader level, a whole family approach
should guide the design of such interventions, given that parental illness impacts youth
adjustment and family functioning in the context of complex reciprocal intimate family
relations [29]. For example, such an approach might involve the provision of age and
role-appropriate self-help resources to family members that guide them in the development
of the six psychological flexibility processes. This would offer family members a common
language and set of skills around coping with the challenges of parental illness.

This study had several methodological limitations. First, the non-random sampling
increases the risk of volunteer response bias and limits the generalizability of findings.
However, participants were recruited from a wide range of facilities using diverse re-
cruitment strategies. Second, because of the cross-sectional design, it was not possible
to make inferences about causal directionality among the tested components of the FEF.
Third, the broad age range (11-24 years) of youth in this sample encompassed numerous
developmental phases. Nevertheless, the caregiving measures used in the present study
were developed and validated using samples with a similar age range. In addition, we
demonstrated the age invariance of the instruments used to assess youth adjustment, and
we controlled for age in the path analyses. Fourth, we did not account for parental illness
duration, and there is evidence suggesting that longer parental illness duration is associated
with poorer youth adjustment [15,25].

Future studies should employ longitudinal research designs to examine causal links
among the FEF components over time. Further studies should also assess family-level
mediators and moderators within the FEF and explore the mediating and moderating
pathways within the FEF at the dyadic, family, and societal levels. Future research should
explore potential interrelations among different youth developmental phases and youth
adjustment within the FEF. In addition, a global measure of psychological flexibility was
used in this study, and future studies should investigate the potential differential effects
of the six psychological flexibility sub-processes on the outcomes. Finally, this study only
assessed one youth caregiving dimension. Future research should employ the three empiri-
cally supported dimensions of youth caregiving (caregiving responsibilities, experiences,
and tasks; [13,39]) and explore their role within the FEE.

5. Conclusions

Findings from this theory-informed study supported the predictions that youth care-
giving and stress were serial mediators of the adverse impacts of parental illness on youth
adjustment and family functioning and that psychological flexibility moderated the ef-
fects of these mediational mechanisms. The translational significance of this study was
highlighted by its focus on families impacted by parental chronic illness and the empirical
validation of mechanisms that ameliorated and exacerbated the detrimental effects of
parental illness on youth and family functioning. These findings point to intervention
pathways for addressing a pressing public health issue, the psychosocial and mental health
vulnerabilities of youth in the context of parental illness. The evidence emerging from
the literature on psychological flexibility (see the review of meta-analyses, [58]) provides
strong support for the use of ACT-based interventions to promote psychological flexibility
and mental health in youth who have a parent with a chronic illness.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph18094902 /51, Figure S1: Interpretation of unstandardized coefficients in Process model
6 and 87. Table S2: Unstandardized coefficients with confidence intervals of each serial mediation
model estimating youth adjustment and family functioning.

Author Contributions: Conceptualization, G.L., KIP, S.G. (Silvana Grandi), and E.T.; methodology,
G.L,K.ILP, S.G. (Silvana Grandi), and E.T.; formal analysis, G.L., M.B., and S.G. (Sara Giovagnoli);
data curation, G.L., M.B., and S.G. (Silvana Grandi); writing—original draft preparation, G.L., K.I.P,,
E.T.; writing—review and editing, G.L., K1.P., M.B., S.G. (Sara Giovagnoli), and E.T.; visualization,
G.L; supervision, KI.P,, S.G. (Silvana Grandi), and E.T.; project administration, S.G. (Silvana Grandi),
and E.T. All authors have read and agreed to the published version of the manuscript.


https://www.mdpi.com/article/10.3390/ijerph18094902/s1
https://www.mdpi.com/article/10.3390/ijerph18094902/s1

Int. J. Environ. Res. Public Health 2021, 18, 4902 14 of 16

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of the
University of Bologna (protocol code 148989 and 09/07/2019).

Informed Consent Statement: Informed consent was obtained from both parents and youth if
participants were underage and from youth themselves if they were >18 years old.

Data Availability Statement: The dataset analyzed during the current study are available from the
corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Robison, O.M,; Inglis, G.; Egan, J. The health, well-being and future opportunities of young carers: A population approach. Public
Health 2020, 185, 139-143. [CrossRef]

2. Worsham, N.L.; Compas, B.E.; Ey, S. Children’s coping with parental illness. In Handbook of Children’s Coping; Wolchik, S.A.,
Sandler, I.N., Eds.; Issues in Clinical Child Psychology; Springer: Boston, MA, USA, 1997; pp. 195-213.

3. Morley, D.; Li, X.; Jenkinson, C. (Eds.) Children and Young People’s Response to Parental Illness: A Handbook of Assessment and Practice;
CRC Press: Boca Raton, FL,, USA; London, UK; New York, NY, USA, 2016.

4. World Health Organization. Noncommunicable Diseases: Progress Monitor 2020. Available online: https://www.who.int/
publications/i/item/ncd-progress-monitor-2020 (accessed on 21 October 2020).

5. Armistead, L.; Klein, K.; Forehand, R. Parental physical illness and child functioning. Clin. Psychol. Rev. 1995, 15, 409-422.
[CrossRef]

6. Hagen, K.A,; Hilsen, M.; Kallander, E.K.; Ruud, T. Health-related quality of life (HRQoL) in children of ill or substance abusing
parents: Examining factor structure and sub-group differences. Qual. Life Res. 2019, 28, 1063-1073. [CrossRef] [PubMed]

7.  Korneluk, Y.G.; Lee, C.M. Children’s adjustment to parental physical illness. Clin. Child Fam. Psychol. Rev. 1998, 1, 179-193.
[CrossRef] [PubMed]

8.  Landi, G.; Andreozzi, M.S.; Pakenham, K.I.; Grandji, S.; Tossani, E. Psychosocial adjustment of young offspring in the context of
parental type 1 and type 2 diabetes: A systematic review. Diabet. Med. 2020, 37, 1103-1113. [CrossRef] [PubMed]

9.  Pakenham, K.I.; Cox, S. The nature of caregiving in children of a parent with multiple sclerosis from multiple sources and the
associations between caregiving activities and youth adjustment overtime. Psychol. Health 2012, 27, 324-346. [CrossRef]

10. Pakenham, K.I; Cox, S. Test of a model of the effects of parental illness on youth and family functioning. Health Psychol. 2012, 31,
580-590. [CrossRef]

11. Pakenham, K.I; Cox, S. Comparisons between youth of a parent with MS and a control group on adjustment, caregiving,
attachment and family functioning. Psychol. Health 2014, 29, 1-15. [CrossRef]

12.  Pakenham, K.I.; Cox, S. The effects of parental illness and other ill family members on the adjustment of children. Ann. Behav.
Med. 2014, 48, 424-437. [CrossRef] [PubMed]

13. Pakenham, K.I.; Cox, S. The effects of parental illness and other ill family members on youth caregiving experiences. Psychol.
Health 2015, 30, 857-878. [CrossRef]

14. Pakenham, K.I; Chiu, J.; Bursnall, S.; Cannon, T. Relations between social support, appraisal and coping and both positive and
negative outcomes in young carers. J. Health Psychol. 2007, 12, 89-102. [CrossRef]

15. Sieh, D.S.; Meijer, A.M.; Oort, EJ.; Visser-Meily, ] M.A.; Van der Leij, D.A.V. Problem behavior in children of chronically ill parents:
A meta-analysis. Clin. Child Fam. Psychol. Rev. 2010, 13, 384-397. [CrossRef] [PubMed]

16. Elliott, L.; Thompson, K.A.; Fobian, A.D. A systematic review of somatic symptoms in children with a chronically ill family
member. Psychosom. Med. 2020, 82, 366-376. [CrossRef] [PubMed]

17. Ireland, M.J.; Pakenham, K.I. Youth adjustment to parental illness or disability: The role of illness characteristics, caregiving, and
attachment. Psychol. Health Med. 2010, 15, 632-645. [CrossRef] [PubMed]

18. Sieh, D.S.; Visser-Meily, ].M.; Oort, EJ.; Meijer, A.M. The diurnal salivary cortisol pattern of adolescents from families with single,
ill and healthy parents. J. Psychosom. Res. 2012, 72, 288-292. [CrossRef]

19. Patterson, ]. M.; Garwick, A.W. The impact of chronic illness on families: A family systems perspective. Ann. Behav. Med. 1994, 16,
131-142. [CrossRef]

20. Sieh, D.S,; Dikkers, A.L.C.; Visser-Meily, ]. M. A.; Meijer, A.M. Stress in adolescents with a chronically ill parent: Inspiration from
Rolland’s family systems-illness model. ]. Dev. Phys. Disabil. 2012, 24, 591-606. [CrossRef] [PubMed]

21. Pedersen, S.; Revenson, T.A. Parental illness, family functioning, and adolescent well-being: A family ecology framework to
guide research. J. Fam. Psychol. 2005, 19, 404-419. [CrossRef]

22. Sieh, D.S.; Oort, EJ.; Visser-Meily, ] M.A.; Meijer, A.M. Mediators for internalizing problems in adolescents of parents with chronic

medical condition. J. Dev. Phys. Disabil. 2014, 26, 67-82. [CrossRef]


http://doi.org/10.1016/j.puhe.2020.05.002
https://www.who.int/publications/i/item/ncd-progress-monitor-2020
https://www.who.int/publications/i/item/ncd-progress-monitor-2020
http://doi.org/10.1016/0272-7358(95)00023-I
http://doi.org/10.1007/s11136-018-2067-1
http://www.ncbi.nlm.nih.gov/pubmed/30478598
http://doi.org/10.1023/A:1022654831666
http://www.ncbi.nlm.nih.gov/pubmed/11324306
http://doi.org/10.1111/dme.14271
http://www.ncbi.nlm.nih.gov/pubmed/32043620
http://doi.org/10.1080/08870446.2011.563853
http://doi.org/10.1037/a0026530
http://doi.org/10.1080/08870446.2013.813944
http://doi.org/10.1007/s12160-014-9622-y
http://www.ncbi.nlm.nih.gov/pubmed/24743926
http://doi.org/10.1080/08870446.2014.1001390
http://doi.org/10.1177/1359105307071743
http://doi.org/10.1007/s10567-010-0074-z
http://www.ncbi.nlm.nih.gov/pubmed/20640510
http://doi.org/10.1097/PSY.0000000000000799
http://www.ncbi.nlm.nih.gov/pubmed/32176194
http://doi.org/10.1080/13548506.2010.498891
http://www.ncbi.nlm.nih.gov/pubmed/21154017
http://doi.org/10.1016/j.jpsychores.2012.01.004
http://doi.org/10.1093/abm/16.2.131
http://doi.org/10.1007/s10882-012-9291-3
http://www.ncbi.nlm.nih.gov/pubmed/23125518
http://doi.org/10.1037/0893-3200.19.3.404
http://doi.org/10.1007/s10882-013-9345-1

Int. J. Environ. Res. Public Health 2021, 18, 4902 15 of 16

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

Compeas, B.E.; Worsham, N.L.; Epping-Jordan, J.E.; Grant, K.E.; Mireault, G.; Howell, D.C.; Malcarne, V.L. When mom or dad has
cancer: Markers of psychological distress in cancer patients, spouses, and children. Health Psychol. 1994, 13, 507-515. [CrossRef]
[PubMed]

Compas, B.E.; Worsham, N.L.; Ey, S.; Howell, D.C. When mom or dad has cancer: II. Coping, cognitive appraisals, and
psychological distress in children of cancer patient. Health Psychol. 1996, 15, 167-175. [CrossRef] [PubMed]

Pakenham, K.I.; Bursnall, S.; Chiu, J.; Cannon, T.; Okochi, M. The psychosocial impact of caregiving on young people who have a
parent with an illness or disability: Comparisons between young caregivers and noncaregivers. Rehabil. Psychol. 2006, 51, 113-126.
[CrossRef]

Steele, R.G.; Tripp, G.; Kotchick, B.A.; Summers, P.; Forehand, R. Family members’ uncertainty about parental chronic illness: The
relationship of hemophilia and HIV infection to child functioning. J. Pediatr. Psychol. 1997, 22, 577-591. [CrossRef]

Chikhradze, N.; Knecht, C.; Metzing, S. Young carers: Growing up with chronic illness in the family—A systematic review
2007-2017. J. Compassionate Health Care 2017, 4, 1-16. [CrossRef]

Joseph, S.; Kendall, C.; Toher, D.; Sempik, J.; Holland, J.; Becker, S. Young carers in England: Findings from the 2018 BBC survey
on the prevalence and nature of caring among young people. Child Care Health Dev. 2019, 45, 606—-612. [CrossRef]

Aldridge, J.; Becker, S. Children as carers: The impact of parental illness and disability on children’s caring roles. J. Fam. Ther.
1999, 21, 303-320. [CrossRef]

Early, L.; Cushway, D.; Cassidy, T. Perceived stress in young carers: Development of a measure. |. Child Fam. Stud. 2006, 15,
165-176. [CrossRef]

Hayes, S.C.; Strosahl, K.D.; Wilson, K.G. Acceptance and Commitment Therapy. An Experiential Approach to Behavior Change, 2nd ed.;
The Guildford Press: New York, NY, USA, 2012.

Kashdan, T.B.; Rottenberg, J. Psychological flexibility as a fundamental aspect of health. Clin. Psychol. Rev. 2010, 30, 865-878.
[CrossRef]

Gloster, A.T.; Meyer, A.H.; Lieb, R. Psychological flexibility as a malleable public health target: Evidence from a representative
sample. J. Contextual. Behav. Sci. 2017, 6, 166-171. [CrossRef]

Moyer, D.N.; Sandoz, E.K. The role of psychological flexibility in the relationship between parent and adolescent distress. J. Child
Fam. Stud. 2015, 24, 1406-1418. [CrossRef]

Fonseca, S.; Trindade, I.A.; Mendes, A.L.; Ferreira, C. The buffer role of psychological flexibility against the impact of major life
events on depression symptoms. Clin. Psychol. 2020, 24, 82-90. [CrossRef]

Darlington, R.B.; Hayes, A.F. Detecting and Managing Irregularities in Regression Analysis and Linear Models: Concepts, Applications,
and Implementation; Guilford: New York, NY, USA, 2017; pp. 479-518.

Cox, S.; Pakenham, K.I. Confirmatory factor analysis and invariance testing of the Young Carer of Parents Inventory (YCOPI).
Rehabil. Psychol. 2014, 59, 439-452. [CrossRef]

Landi, G.; Boccolini, G.; Giovagnoli, S.; Pakenham, K.I.; Grandi, S.; Tossani, E. Validation of the Italian Young Carer of Parents
Inventory-Revised (YCOPI-R). Disabil. Rehabil. 2020, 1-12. [CrossRef] [PubMed]

Landi, G.; Pakenham, K.I; Crocetti, E.; Grandi, S.; Tossani, E. Examination of the tripartite model of youth caregiving in the
context of parental illness. Psychol. Health 2021, 1-22. [CrossRef]

Pakenham, K.I; Cox, S. Effects of benefit finding, social support and caregiving on youth adjustment in a parental illness context.
J. Child Fam. Stud. 2018, 27, 2491-2506. [CrossRef]

De Bruin, E.I; Sieh, D.S.; Zijlstra, B.].; Meijer, A.M. Chronic childhood stress: Psychometric properties of the chronic stress
questionnaire for children and adolescents (CSQ-CA) in three independent samples. Child Indic. Res. 2018, 11, 1389-1406.
[CrossRef]

Schweiger, M.; Ristallo, A.; Oppo, A.; Pergolizzi, F.; Presti, G.; Moderato, P. Ragazzi in lotta con emozioni e pensieri: La
validazione della versione italiana dell’Avoidance and Fusion Questionnaire for Youth (I-AFQ-Y). Psicot. Cognit. Comport. 2017,
23, 141-162.

Greco, L.A.; Lambert, W.; Baer, R.A. Psychological inflexibility in childhood and adolescence: Development and evaluation of the
Avoidance and Fusion Questionnaire for Youth. Psychol. Assess. 2008, 20, 93—-102. [CrossRef]

Livheim, F; Tengstrom, A.; Bond, EW.; Andersson, G.; Dahl, ].; Rosendahl, I. Psychometric properties of the Avoidance and
Fusion Questionnaire for Youth: A psychological measure of psychological inflexibility in youth. J. Contextual. Behav. Sci. 2016, 5,
103-110. [CrossRef]

Frigerio, A.; Cattaneo, C.; Cataldo, M.; Schiatti, A.; Molteni, M.; Battaglia, M. Behavioral and emotional problems among Italian
children and adolescents aged 4 to 18 years as reported by parents and teachers. Eur. |. Psychol. Assess. 2004, 20, 124-133.
[CrossRef]

Achenbach, T.M.; Rescorla, L.A. Manual for ASEBA School-Age Forms & Profiles; University of Vermont, Research Center for
Children, Youth, & Families: Burlington, VT, USA, 2001.

Lum, ].J.; Phares, V. Assessing the emotional availability of parents. J. Psychopathol. Behav. Assess. 2005, 27, 211-226. [CrossRef]
Kidscreen Group Europe. The KIDSCREEN Questionnaires: Quality of Life Questionnaires for Children and Adolescents; Pabst Science
Publishers: Lengerich, Germany, 2006.


http://doi.org/10.1037/0278-6133.13.6.507
http://www.ncbi.nlm.nih.gov/pubmed/7889905
http://doi.org/10.1037/0278-6133.15.3.167
http://www.ncbi.nlm.nih.gov/pubmed/8698030
http://doi.org/10.1037/0090-5550.51.2.113
http://doi.org/10.1093/jpepsy/22.4.577
http://doi.org/10.1186/s40639-017-0041-3
http://doi.org/10.1111/cch.12674
http://doi.org/10.1111/1467-6427.00121
http://doi.org/10.1007/s10826-005-9011-z
http://doi.org/10.1016/j.cpr.2010.03.001
http://doi.org/10.1016/j.jcbs.2017.02.003
http://doi.org/10.1007/s10826-014-9947-y
http://doi.org/10.1111/cp.12194
http://doi.org/10.1037/a0035860
http://doi.org/10.1080/09638288.2020.1780478
http://www.ncbi.nlm.nih.gov/pubmed/32567411
http://doi.org/10.1080/08870446.2020.1870116
http://doi.org/10.1007/s10826-018-1088-2
http://doi.org/10.1007/s12187-017-9478-3
http://doi.org/10.1037/1040-3590.20.2.93
http://doi.org/10.1016/j.jcbs.2016.04.001
http://doi.org/10.1027/1015-5759.20.2.124
http://doi.org/10.1007/s10862-005-0637-3

Int. J. Environ. Res. Public Health 2021, 18, 4902 16 of 16

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Ravens-Sieberer, U.; Auquier, P.; Erhart, M.; Gosch, A.; Rajmil, L.; Bruil, J.; Power, M.; Duer, W.; Cloetta, B.; Czemy, L.; et al. The
KIDSCREEN-27 quality of life measure for children and adolescents: Psychometric results from a cross-cultural survey in 13
European countries. Qual. Life Res. 2007, 16, 1347-1356. [CrossRef] [PubMed]

Sepke, M.; Ferentzi, H.; Disselhoff, V.S.U.; Albert, W. Exploring the developmental tasks of emerging adults after paediatric heart
transplantation: A cross-sectional case control study. BMJ Open 2018, 8, €022461. [CrossRef] [PubMed]

Grandi, S.; Fabbri, S.; Scortichini, S.; Bolzani, R. Italian validation of the Family Assessment Device (FAD). Riv. Psichiat. 2007, 42,
114-122.

Epstein, N.B.; Baldwin, L.M.; Bishop, D.S. The McMaster family assessment device. J. Marital. Fam. Ther. 1983, 9, 171-180.
[CrossRef]

Akister, J.; Stevenson-Hinde, J. Identifying families at risk: Exploring the potential of the McMaster Family Assessment Device. J.
Fam. Ther. 1991, 13, 411-421. [CrossRef]

Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach, 2nd ed.; Guilford
Press: New York, NY, USA, 2018.

Hayes, A.F. An index and test of linear moderated mediation. Multivar. Behav. Res. 2015, 50, 1-22. [CrossRef]

Jansen, J.E.; Haahr, U.H.; Lyse, H.G.; Pedersen, M.B.; Trauelsen, A.M.; Simonsen, E. Psychological flexibility as a buffer against
caregiver distress in families with psychosis. Front. Psychol. 2017, 8, 1625. [CrossRef] [PubMed]

Muris, P,; Meesters, C.; Herings, A.; Jansen, M.; Vossen, C.; Kersten, P. Inflexible youngsters: Psychological and psychopathological
correlates of the Avoidance and Fusion Questionnaire for youths in nonclinical Dutch adolescents. Mindfulness 2017, 8, 1381-1392.
[CrossRef]

Gloster, A.T.; Walder, N.; Levin, M.; Twohig, M.; Karekla, M. The empirical status of Acceptance and Commitment Therapy: A
review of meta-analyses. . Contextual. Behav. Sci. 2020, 18, 181-192. [CrossRef]

Livheim, F; Hayes, L.; Ghaderi, A.; Magnusdottir, T.; Hogfeldt, A.; Rowse, J.; Turner, S.; Hayes, S.C.; Tengstrom, A. The
effectiveness of Acceptance and Commitment Therapy for adolescent mental health: Swedish and Australian pilot outcomes. J.
Child Fam. Stud. 2015, 24, 1016-1030. [CrossRef]

Kishita, N.; Contreras, M.L.; West, J.; Mioshi, E. Exploring the impact of carer stressors and psychological inflexibility on
depression and anxiety in family carers of people with dementia. J. Contextual. Behav. Sci. 2020, 17, 119-125. [CrossRef]

Han, A ; Yuen, HK,; Jenkins, ]. Acceptance and commitment therapy for family caregivers: A systematic review and meta-analysis.
J. Health Psychol. 2020, 26, 82-102. [CrossRef] [PubMed]

Pakenham, K.I. Effects of Acceptance and Commitment Therapy (ACT) training on clinical psychology trainee stress, therapist
skills and attributes, and ACT processes. Clin. Psychol. Psychother. 2015, 22, 647-655. [CrossRef]

Pakenham, K.I; Stafford-Brown, ]J. Postgraduate clinical psychology students’ perceptions of an Acceptance and Commitment
Therapy stress management intervention and clinical training. Clin. Psychol. 2013, 17, 56-66. [CrossRef]

Puolakanaho, A.; Lappalainen, R.; Lappalainen, P.; Muotka, J.S.; Hirvonen, R.; Eklund, K.M.; Ahonen, T.P.S.; Kiuru, N. Reducing
stress and enhancing academic buoyancy among adolescents using a brief web-based program based on acceptance and
commitment therapy: A randomized controlled trial. J. Youth Adolesc. 2019, 48, 287-305. [CrossRef] [PubMed]

Réasdnen, P,; Lappalainen, P.; Muotka, J.; Tolvanen, A.; Lappalainen, R. An online guided ACT intervention for enhancing the
psychological wellbeing of university students: A randomized controlled clinical trial. Behav. Res. Ther. 2016, 78, 30—42. [CrossRef]
[PubMed]

Stafford-Brown, J.; Pakenham, K.I. The effectiveness of an ACT informed intervention for managing stress and improving
therapist qualities in clinical psychology trainees. J. Clin. Psychol. 2012, 68, 513-592. [CrossRef]

Viskovich, S.; Pakenham, K.I. Pilot evaluation of a web-based acceptance and commitment therapy program to promote mental
health skills in university students. J. Clin. Psychol. 2018, 74, 2047-2069. [CrossRef]

Viskovich, S.; Pakenham, K.I. Randomized controlled trial of a web-based Acceptance and Commitment Therapy (ACT) program
to promote mental health in university students. J. Clin. Psychol. 2020, 76, 929-951. [CrossRef] [PubMed]

Giovannetti, A.M.; Quintas, R.; Tramacere, I.; Giordano, A.; Confalonieri, P.; Messmer Uccelli, M.; Solari, A.; Pakenham, K.I. A
resilience group training program for people with MS: Results of a pilot single-blind randomized controlled trial and nested
qualitative study. PLoS ONE 2020, 15, e0231380. [CrossRef] [PubMed]

Ryan, A.; Pakenham, K.I.; Burton, N. A pilot evaluation of a group acceptance and commitment therapy (ACT)-informed
resilience training program for people with diabetes. Aust. Psychol. 2020, 55, 196-207. [CrossRef]

Hawkes, A.L.; Pakenham, K.I.; Chambers, S.K.; Patrao, T.A.; Courneya, K.S. Effects of a multiple health behavior change
intervention for colorectal cancer survivors on psychosocial outcomes and quality of life: A randomised controlled trial. Ann.
Behav. Med. 2014, 48, 359-370. [CrossRef] [PubMed]


http://doi.org/10.1007/s11136-007-9240-2
http://www.ncbi.nlm.nih.gov/pubmed/17668292
http://doi.org/10.1136/bmjopen-2018-022461
http://www.ncbi.nlm.nih.gov/pubmed/30478110
http://doi.org/10.1111/j.1752-0606.1983.tb01497.x
http://doi.org/10.1046/j..1991.00437.x
http://doi.org/10.1080/00273171.2014.962683
http://doi.org/10.3389/fpsyg.2017.01625
http://www.ncbi.nlm.nih.gov/pubmed/29046649
http://doi.org/10.1007/s12671-017-0714-1
http://doi.org/10.1016/j.jcbs.2020.09.009
http://doi.org/10.1007/s10826-014-9912-9
http://doi.org/10.1016/j.jcbs.2020.07.005
http://doi.org/10.1177/1359105320941217
http://www.ncbi.nlm.nih.gov/pubmed/32659142
http://doi.org/10.1002/cpp.1924
http://doi.org/10.1111/j.1742-9552.2012.00050.x
http://doi.org/10.1007/s10964-018-0973-8
http://www.ncbi.nlm.nih.gov/pubmed/30560515
http://doi.org/10.1016/j.brat.2016.01.001
http://www.ncbi.nlm.nih.gov/pubmed/26848517
http://doi.org/10.1002/jclp.21844
http://doi.org/10.1002/jclp.22656
http://doi.org/10.1002/jclp.22848
http://www.ncbi.nlm.nih.gov/pubmed/31468528
http://doi.org/10.1371/journal.pone.0231380
http://www.ncbi.nlm.nih.gov/pubmed/32271833
http://doi.org/10.1111/ap.12429
http://doi.org/10.1007/s12160-014-9610-2
http://www.ncbi.nlm.nih.gov/pubmed/24722960

	Introduction 
	Illness Severity and Youth Adjustment and Family Functioning 
	Mediators of the Effects of Parental Illness on Youth Adjustment and Family Functioning 
	Psychological Flexibility as Moderator of the Effects of Parental Illness on Youth Adjustment and Family Functioning 
	The Present Study 

	Materials and Methods 
	Participants and Recruitment Procedure 
	Measures 
	Demographic Characteristics 
	Parental Illness Severity 
	Youth Caregiving 
	Youth Stress 
	Psychological Flexibility 
	Youth Adjustment—Internalizing and Externalizing Problems 
	Youth Adjustment—Psychological Wellbeing 
	Family Functioning 

	Data Analysis Approach 

	Results 
	Participant Characteristics 
	Path Analyses 
	Serial Mediation of Youth Caregiving and Stress on the Link between Parental Illness and Youth Adjustment and Family Functioning 
	Moderated Mediation: The Buffering Effects of Psychological Flexibility through Youth Caregiving and Stress 


	Discussion 
	Conclusions 
	References

