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Abstract
The aim of the present study introduces and validates the Interpersonal Guilt Rating Scale for Children (IGRS-17C) and 
the Interpersonal Guilt Rating Scale – Child Informant (IGRS-18CI), two novel instruments grounded in Control-Mastery 
Theory (CMT) and designed to assess interpersonal guilt in children and early adolescents aged 7 to 14 years. A total of 
309 parent–child dyads completed the measures, together with the Child Behavior Checklist (CBCL/6–18) and the Youth 
Self-Report (YSR/11–18). Exploratory factor analyses supported a four-factor structure for both inventories, identifying 
Separation/Disloyalty guilt, Survivor guilt, Self-Hate/Burdening guilt, and Omnipotent Responsibility guilt. Both instru-
ments demonstrated adequate reliability and cross-informant convergent validity, as IGRS-18CI factors significantly pre-
dicted the corresponding guilt dimensions reported by children on the IGRS-17C. Importantly, Self-Hate/Burdening guilt 
emerged as the most robust correlate of psychopathology, showing associations with both internalizing and externalizing 
symptoms as assessed by the CBCL/6–18 and YSR/11–18. Overall, these findings open a promising line of research, with 
theoretical implications for advancing the understanding of moral development in childhood and clinical significance for 
the assessment and treatment of developmental psychopathology.
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(Davidov et al., 2016), guilt plays a vital role in social inter-
actions: it promotes prosocial behaviors (Tignor & Colvin, 
2017), motivates transgressors to make amends and restore 
damaged relationships (Vaish et al., 2016), reinforces social 
bonds by inhibiting actions that endanger group relation-
ships, and supports restorative actions among group mem-
bers, thus allowing the group to survive and thrive (Simon, 
2014; Zahn-Waxler & Kochanska, 1990). Guilt is related to 
the capacity to understand and empathize with the distress 
of others, to feel responsible for it, and to attempt to alleviate 
it (Howell et al., 2012), and its evolution in the human spe-
cies can be explained by the recently developed hypothesis 
of multilevel selection (Wilson & Wilson, 2008). According 
to this hypothesis, multiple levels of natural selection oper-
ate in parallel—e.g., genetic, individual, and group. In this 
framework, traits that increase the fitness of the individual 
and those that benefit the group interact: although a selfish 
individual may outcompete an altruistic one within a group, 
a group composed of more altruistic individuals tends to 
outperform one composed of more selfish individuals, ulti-
mately favoring the spread of altruism in the species. Group 
selection may therefore have favored the evolution of a set 

Introduction

The relationship between guilt and psychopathology is 
complex (Tilghman-Osborn et al., 2010). In fact, the empir-
ical literature indicates that this self-conscious emotion 
becomes maladaptive only when it is excessive, or when its 
experience is not accessible to an individual even in situa-
tions where it would be socially expected (Olthof, 2012). 
Otherwise, guilt plays a crucial role in moral and social 
development and helps prevent the occurrence of antisocial 
behaviors such as aggression and delinquency (Tangney et 
al., 1996).

According to a recent paradigmatic shift in the conceptu-
alization of the evolution of prosocial and moral emotions 
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of prosocial emotions, abilities, and behaviors that promote 
group survival through reciprocal care and mutual support 
(Davidov et al., 2016; Tomasello, 2016). From this perspec-
tive, guilt is rooted in the need to maintain attachment rela-
tionships, caregiving bonds, and fair cooperative dynamics 
within groups (Gazzillo et al., 2019).

In some circumstances, however, behaviors motivated by 
excessive empathic concern and guilt can be maladaptive 
(Zahn-Waxler & Schoen, 2016). Numerous studies have 
highlighted the link between excessive empathic activa-
tion and mental disorders (O’Connor et al., 2012), as well 
as between intense intrapersonal guilt and self-defeating 
behaviors or psychological problems such as anxiety, 
depression, eating disorders, obsessive-compulsive dis-
order, and both simple and complex post-traumatic stress 
disorder (PTSD) (Giammarco & Vernon, 2015; Tilghman-
Osborne et al., 2010). Specifically, major depressive disor-
der (MDD) includes excessive or inappropriate guilt as a 
diagnostic criterion, along with feelings of worthlessness 
(APA, 2013), and this is also present in both simple and 
complex PTSD.

To sum up, guilt is related to altruism and the capac-
ity for empathy (Hoffman, 1987). It is an adaptive emotion 
because it serves to maintain the social bonds essential for 
the safety and stability of group life (Jones et al., 1995; 
Weiss et al., 1986; Zahn–Waxler & Kochanska, 1990), and 
may be defined as a painful affect arising from the belief 
that one has harmed another person (Bush, 1989; Samp-
son, 1983; Weiss, 1983, 1986, 1993). However, both the 
absence and the excess of guilt—especially when irratio-
nal—can lead to significant distress, distorted relation-
ships, and psychopathology (Tangney, 1995; Zahn–Waxler 
& Kochanska, 1990).

Guilt-related behaviours (e.g., confessing and repair-
ing) can be observed as early as the second year of life 
and are clearly distinguishable from shame-related behav-
iors (Drummond et al., 2017). Indeed, several studies (e.g., 
Davidov et al., 2013) show that from a very early age, chil-
dren display the emotional and cognitive capacities nec-
essary to make morally relevant choices. For example, as 
early as 14 months, children spontaneously help others in 
distress (Warneken & Tomasello, 2007), even without exter-
nal incentives (Warneken & Tomasello, 2013). Moreover, 
they preferentially help those who display emotional dis-
tress—even at a cost to themselves (Nichols et al., 2009). 
Contemporary hypotheses on the phylogenesis of morality 
and guilt converge on the view that humans are equipped 
with early-emerging capacities, motivations, and affective 
dispositions that scaffold morally relevant behaviour from 
the very beginning of life (Davidov et al., 2013; Gazzillo et 
al., 2019). Consistent with this perspective, recent empirical 
work depicts moral development as a gradual, multi-level 

process: from birth, infants show predispositions toward pro-
social social interactions (Geraci et al., 2025), while across 
early childhood and the preschool years moral evaluation 
does not follow a linear trajectory. Instead, children appear 
to pass through a phase in which outcomes can temporarily 
dominate their evaluations, before the stable integration of 
intentions becomes more reliable (Buon & Margoni, 2025). 
Between 7 and 14 years, the capacities that support moral 
conduct increase (perspective taking, self-regulation, and 
emotion management), and higher-quality emotion regu-
lation is associated with more coherent patterns of moral 
judgment and responses to transgressions (Wilke & Goago-
ses, 2023). Importantly, however, greater enforcement does 
not necessarily imply a preference for punishment: during 
the school years (approximately 7–12), children often show 
a marked preference for repair/restorative responses over 
retributive ones, moderated by group membership (Carrillo-
Forero et al., 2025). In early adolescence (12–15), moral 
decisions become increasingly socially situated: the sever-
ity of third-party punishment varies with relational context 
(ingroup vs. outgroup) and is mediated by appraisals of 
injustice and moral emotions such as anger, pointing to a 
growing role of identity and intergroup dynamics in moral 
judgment (Zhang et al., 2023).

In line with this evidence, Control-Mastery Theory 
(CMT; Gazzillo, 2021; Silberschatz, 2005; Weiss, 1993; 
Weiss et al., 1986)—a relational, cognitive-dynamic theory 
of mental processes, psychopathology, and psychother-
apy—conceptualizes guilt as an emotion with interpersonal 
origins and adaptive functions. As the moral emotion par 
excellence, guilt is rooted in children’s need to preserve 
attachment bonds with caregivers and siblings, and to feel 
that they are loved and approved of by the people around 
them (Bush, 2005). Guilt is closely linked to the motiva-
tional systems of fear, attachment, and care (Gazzillo et 
al., 2018), and it emerges from the ability to empathically 
experience others’ suffering, along with a sense of personal 
responsibility for that suffering (Hoffman, 2000).

According to CMT, guilt becomes irrational and mal-
adaptive when the belief of having harmed—or the fear of 
possibly harming—loved ones is connected with healthy 
and adaptive goals. When guilt is based on such beliefs—
referred to in CMT as pathogenic beliefs—it can lead to 
pathological personality traits, inhibitions, and psychologi-
cal symptoms (Locke et al., 2013; O’Connor et al., 1999, 
2000, 2002, 2007).

Pathogenic beliefs that underlie irrational guilt typically 
originate in childhood as a response to traumatic or adverse 
experiences. They represent attempts to make sense of pain-
ful events and to prevent their recurrence. Because they 
develop early in life, these beliefs are often influenced by 
the child’s egocentric, magical, and omnipotent thinking, 
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which leads to distorted causal attributions between their 
behavior and negative events affecting loved ones. These 
beliefs are shaped by both implicit and explicit messages 
from caregivers, siblings, and other family members, as 
well as by parental modelling and reactions (Fimiani et al., 
2020; Weiss, 1997).

CMT has identified five main types of interpersonal guilt 
(Gazzillo et al., 2019; O’Connor et al., 1997): survivor guilt, 
separation/disloyalty guilt, omnipotent responsibility guilt, 
self-hate, and burdening guilt. Survivor guilt (Fimiani et 
al., 2021) refers to the distress experienced when surpass-
ing significant others in happiness or success, and believing 
that this causes them harm (Niederland, 1981). Separation/
disloyalty guilt emerges from the fear of hurting others by 
separating, becoming independent or embracing different 
values or beliefs (Asch, 1976). Omnipotent responsibil-
ity guilt (Gazzillo et al., in press) involves an exaggerated 
sense of responsibility for others’ well-being, and the belief 
in one’s duty and power to “save” them. Self-hate (Gazzillo 
& Kealy, 2025) arises from internalizing the negative atti-
tudes of critical or abusive caregivers, leading to feelings 
of unworthiness and self-condemnation. Finally, burden-
ing guilt (Gazzillo & Leonardi, 2024) stems from the belief 
that one’s needs and emotions are a burden to others, and 
therefore must be suppressed. These five forms of guilt align 
with five of the six universal moral foundations proposed 
by Haidt (2012): survivor guilt with fairness/cheating, 
separation/disloyalty guilt with loyalty/betrayal, omnipo-
tent responsibility guilt with care/harm, and both self-hate 
and burdening guilt with authority/subversion and sanctity/
degradation.

According to CMT, interpersonal guilt—when marked 
by excessive empathic concern—can lead to self-sabotaging 
behaviors and psychological difficulties such as depression, 
anxiety, pathological shame, personality disorders, submis-
siveness, impostor syndrome, pathological worry, rumina-
tion, low self-esteem, emotional dysregulation, difficulties 
in mentalization, personality problems and lack of body 
appreciation (Fimiani et al., 2021; Gazzillo et al., 2021; 
Leonardi et al., 2025; O’Connor et al., 2007; Zahn-Waxler 
& Schoen, 2016).

To date, few instruments have been developed to assess 
guilt in childhood—among them the Brief Shame and Guilt 
Questionnaire for Children (SCEMAS; Ferguson & Stegge, 
2015) and the Test of Self-Conscious Affect for Children 
(TOSCA-C; Tangney et al., 1990). Instruments based on 
CMT, however, have been validated only for use with adult 
and adolescent populations. These include the Interpersonal 
Guilt Questionnaire-67 (IGQ-67; O’Connor et al., 1997), 
the Interpersonal Guilt Rating Scale—in both clinician- and 
self-report forms (Faccini et al., 2020; Gazzillo et al., 2017, 
2018; Leonardi et al., 2023)—and the Interpersonal Guilt 

Rating Scale-15 for Adolescents (IGRS-15-Ad; De Luca et 
al. 2021a). However, no instrument has yet been specifically 
designed to assess interpersonal guilt during developmen-
tal age within the CMT framework. This underscores the 
need for dedicated assessment tools capable of capturing 
the developmental manifestations of interpersonal guilt in 
childhood, consistent with the theoretical foundations and 
clinical aims of CMT.

Building upon these premises, the present study has two 
main aims. The first is the development and validation of 
two assessment instruments: a self-report measure—the 
Interpersonal Guilt Rating Scale for Children (IGRS-C)—
designed to assess interpersonal guilt in children aged 7 to 
14; and a parent-report version—the Interpersonal Guilt 
Rating Scale for Child– Child Informant Report (IGRS-
CI)—which assesses the same construct from the per-
spective of caregivers. The second aim is to explore the 
relationship between interpersonal guilt and other psycho-
pathological dimensions, with particular attention to inter-
nalizing and externalizing symptoms in children and early 
adolescents. Specifically, we expected to find a positive and 
significant correlation between guilt and psychopathology 
across developmental stages.

A tool for assessing guilt in children and early adoles-
cence, through both self-report and multi-informant evalua-
tion, could have a significant impact on clinical practice and 
provide valuable contributions to case formulation in timely 
and preventive interventions.

Methods

Participants

The sample comprised 323 parent–child dyads, recruited 
through word of mouth—particularly in family-oriented 
community settings (e.g., youth centers, sports facilities)—
and via social media advertisements. Eligibility criteria for 
parents included being ≥ 18 years old, having a child aged 
7–14, identifying as Caucasian/European, and possessing 
adequate knowledge of Italian. Parents with a diagnosed 
psychopathological condition were excluded. Children 
were eligible if they were 7–14 years old and Caucasian/
European, with exclusion applied in cases of diagnosed 
psychopathology.

From approximately age 7, most children have suffi-
ciently developed reading and text-comprehension abilities 
to complete self-report questionnaires autonomously. The 
upper limit was set at 14 because, beyond this age, validated 
instruments specifically developed for adolescents are avail-
able and may be more appropriate for older participants 
(e.g., the IGRS-15-ad; De Luca et al. 2021a).
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Based on these criteria, two dyads were excluded due to 
belonging to a different ethnic group (one of African origin 
and one of Latin American origin); five dyads were excluded 
due to parental psychopathology, six due to child psychopa-
thology, and one because the child was 15 years old.

The final sample consisted of 309 parent–child dyads. 
The parent sample included 249 mothers (80.6%) and 60 
fathers (19.4%), aged 21–61 years (M = 45.03, SD = 6.30). 
The child sample included 183 girls (59.2%) and 126 boys 
(40.8%), aged 7–14 years (M = 10.64, SD = 1.76). Descrip-
tive statistics for parents and children are presented in Sup-
plementary Tables 1 and 2, respectively.

Materials

Sociodemographic questionnaire

Sociodemographic information about parents and children 
was collected from parents using a two-part ad hoc ques-
tionnaire. The first part focused on parents and included 
questions on sex, age, ethnicity, citizenship, educational 
level, average annual income, primary employment, and 
marital status. Additional questions asked about the number 
of children (from the current relationship and from previ-
ous partners), the nature of the relationship with the child’s 
other parent, and personal medical, psychiatric, or psycho-
logical diagnoses, as well as past or current psychological 
support or psychotherapy. The second part concerned the 
child and covered sex, age, school grade, ethnicity, citizen-
ship, medical, psychiatric, or psychological diagnoses, and 
whether the child had ever received psychological support 
or psychotherapy. Further items asked whether the child 
was adopted and inquired about siblings. In both sections, 
parents were also asked whether, in the past year, they had 
experienced any stressful events such as the death of a loved 
one, job loss, relocation to another city or country, diagnosis 
of an illness, legal problems, or separation/divorce, as well 
as other events they considered stressful (to be specified if 
applicable).

Adverse Childhood Experiences (ACE; Felitti et al., 1998)

It is a 10-item self-report measure designed to assess expo-
sure to traumatic or highly stressful childhood experiences. 
These items are divided into two groups: five directly 
address the individual’s experiences, including physical, 
verbal, and sexual abuse, along with physical and emotional 
neglect (e.g., “Has a parent or another adult in your fam-
ily often or very often sworn at you, insulted you, put you 
down, or humiliated you? Or behaved in a way that made 
you fear you might be physically hurt?”). The other five 
focus on family environment factors, such as living with 

someone with alcohol or drug abuse, witnessing maternal 
domestic violence, having a family member incarcerated, a 
relative with a mental illness diagnosis or suicidal behav-
ior, and experiencing the disappearance of a family mem-
ber due to abandonment, death, or divorce (e.g., “Was a 
member of your family depressed, did they have a mental 
illness/psychiatric disorder, or did they attempt suicide?”). 
Responses are dichotomous (yes/no), generating a total 
score from 0 to 10, where a higher score indicates a greater 
number of adverse childhood experiences. In the present 
sample, the questionnaire showed good internal consis-
tency, with a Cronbach’s alpha of 0.69 and a McDonald’s 
omega (ω) of 0.71.

The Interpersonal Guilt Rating Scale for Child – Informant 
Report (IGRS-CI)

It is a 20-item parent-report measure designed to assess 
parents’ perceptions of their child’s subjective experience 
of the five types of interpersonal guilt as conceptualized 
by Control-Mastery Theory (CMT). Items are rated on a 
5-point Likert scale ranging from 1 (not representative 
at all) to 5 (completely representative). The instrument, 
which is currently under validation, was developed as the 
informant-report counterpart for children of the IGRS-20s 
(Leonardi et al., 2023) and was also inspired by the clini-
cian-report version of the scale for adults (Gazzillo et al., 
2017), likewise conceived as an informant-report measure. 
Scale scores were calculated as the average of the items 
within each scale; higher scores reflect greater interpersonal 
guilt as reported by the parent for their child.

The Interpersonal Guilt Rating Scale for Children (IGRS-C)

It is a 20-item self-report measure designed to assess chil-
dren’s interpersonal guilt, as conceptualized within Control-
Mastery Theory (CMT). Each item is rated on a 5-point 
Likert scale (1 = not true to 5 = very true), indicating the 
extent to which it reflects the child’s subjective experience. 
Scale scores are computed as the mean of the items com-
prising each scale; higher scores indicate greater interper-
sonal guilt. The instrument, which is also being validated in 
the present study, was adapted from the IGRS-20s (Leon-
ardi et al., 2023) and was administered to children aged 7 
to 14 years.

The Child Behavior Checklist (CBCL/6–18; Achenbach & 
Rescorla, 2001; Frigerio et al., 2006)

The CBCL/6–18 is a parent-report measure designed to 
assess emotional and behavioral problems in children and 
adolescents aged 6 to 18 years. It consists of 113 items 
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rated on a 3-point Likert scale (0 = not true, 1 = somewhat 
or sometimes true, 2 = very true or often true), covering a 
broad range of domains including adaptive functioning, 
anxiety/depression, withdrawn/depressed, somatic com-
plaints, social problems, thought problems, attention prob-
lems, rule-breaking behavior, and aggressive behavior (e.g., 
[Your child is] “Unhappy, sad, or depressed”, “Breaks 
rules at home, at school, or elsewhere”) For the purposes 
of the present study, analyses focused on the Internalizing, 
Externalizing, and Total Problems scales. Evidence from 
the Italian validation study (Frigerio et al., 2004) indicates 
high internal consistency for these three scales, with Cron-
bach’s α coefficients ranging from 0.83 to 0.91. Scoring 
was performed using the official ASEBA-PC™ software 
(CBCL/6–18 module), which generates raw and standard-
ized scale scores. Higher scores indicate greater levels of 
psychopathology.

The Youth Self-Report (YSR/11–18; Achenbach & Rescorla, 
2001; Tr. It Frigerio et al., 2001)

It is a self-report instrument designed to assess emotional 
and behavioral problems in adolescents aged 11 to 18 
years. This questionnaire, consisting of 112 items, asks 
adolescents to evaluate their own behaviors and emotional 
states on a three-point Likert scale (0 = not true, 1 = some-
what true, 2 = often true). The areas assessed include inter-
nalizing problems such as anxiety/depression and social 
withdrawal, as well as externalizing problems such as 
aggressive behavior and rule breaking (e.g., “I’m hyper-
sensitive or I get embarrassed easily”; “I destroy things 
that belong to other people”). For the purposes of this 
study, analyses focused on the Internalizing, Externalizing, 
and Total Problems scales. The YSR/11–18 was adminis-
tered to early adolescents aged 11 to 14 years. Achenbach 
and Rescorla (2001) found that the internal consistency 
for the empirically based problem scales was supported by 
Cronbach’s alphas that ranged from 0.71 to 0.95. Scores 
were computed with the official ASEBA-PC™ software 
(YSR module), which provides both raw and standard-
ized scale scores. Higher scores reflect greater levels of 
psychopathology.

Procedures

This cross-sectional study included 309 parent–child dyads 
recruited between July 2024 and May 2025. The sample size 
was deemed adequate based on common recommendations 
for factor analysis: for instruments with approximately 20 
items and five factors, a 10:1 participant-to-item ratio is 
generally considered appropriate. Accordingly, a target of 

at least n = 200 per measure was expected to support stable 
factor solutions and satisfactory sampling adequacy (e.g., 
high KMO values). In addition, power analyses conducted 
with G*Power 3.1 (target correlation r = .30, α = 0.05, power 
= 0.80, two-tailed) indicated that this sample size was suf-
ficient to detect medium-sized associations.

Participants completed a battery of questionnaires. Par-
ents completed the Sociodemographic Questionnaire, the 
CBCL/6–18, and the IGRS-CI, whereas children completed 
the IGRS-C (ages 7–14) and the YSR/11–18 (ages 11–14). 
Average completion time was approximately 20  min for 
parents and 10 min for children.

Data were collected via paper-and-pencil questionnaires 
administered face-to-face in Italy, with recruitment span-
ning the national territory (particularly Veneto, Lazio, and 
Southern regions). No incentives were provided. In-person 
administration and immediate review of completed proto-
cols helped minimize missing data and reduced the need to 
exclude participants due to missingness. Missingness was 
minimal, and analyses were conducted on complete cases 
(listwise deletion).

This study protocol was reviewed and approved by 
the Ethics Committee for Transdisciplinary Research at 
Sapienza University of Rome (protocol number 349/25), 
and was conducted in accordance with the ethical stan-
dards of the institutional and national research commit-
tees and with the 1964 Helsinki Declaration and its later 
amendments (2013 revision). Written informed consent 
was obtained from all parents. Early adolescents aged 11 
to 14 years provided written assent, while children aged 
7 to 10 years gave oral assent.

Statistical analysis

The factorial structure of the IGRS-C and IGRS-CI was 
examined through Exploratory Factor Analysis (EFA), 
using the Unweighted Least Squares (ULS) method and an 
oblique Promax rotation, given the expected correlations 
among factors. Items were retained when they showed a 
primary loading ≥ 0.30, as this threshold indicates a mean-
ingful association with the underlying factor. Conversely, 
items were removed when they displayed cross-loadings 
> 0.40, because substantial cross-loadings suggest that an 
item is not uniquely related to a single factor, which may 
reduce the interpretability of the factor structure and the 
discriminant validity of the resulting subscales (see, e.g., 
Hair et al., 2019). In line with common recommendations, 
KMO values ≥ 0.60 and a significant Bartlett’s test support 
the factorability of the correlation matrix (see, e.g., Costello 
& Osborne, 2005).

Relationships between the IGRS-C and IGRS-CI dimen-
sions and the CBCL/6–18 and YSR/11–18 scores were 
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examined using Spearman’s rank-order correlations, given 
the ordinal nature of the Likert-type variables. To assess the 
association between the child’s self-report and the parent’s 
evaluation, linear regression analyses were conducted. All 
statistical analyses were performed using IBM SPSS Statis-
tics (version 29.0) and JASP (0.19.1).

Results

Psychometric properties of the Interpersonal Guilt 
Rating Scale for Children (IGRS-C)

An exploratory factor analysis (EFA) was conducted 
using the Unweighted Least Squares (ULS) extraction 
method with oblique Promax rotation, given the theo-
retical assumption of correlated factors. Prior to analysis, 
the adequacy of the data for factorization was verified: 
the Kaiser-Meyer-Olkin (KMO) measure indicated good 
sampling adequacy (KMO = 0.772), and Bartlett’s test of 
sphericity was significant (χ²[136] = 1150.362, p < .001), 
supporting the suitability of the data for factor analysis. 
The number of factors to retain was determined using 
multiple criteria, including the Kaiser criterion (eigenval-
ues > 1) and visual inspection of the scree plot. Both sup-
ported a four-factor solution, which was also consistent 
with the theoretical model underlying the instrument (see, 
for example, Leonardi et al., 2025). During the valida-
tion process, item 20 (“I do not ask for help because I 
am afraid of being a nuisance”) was first removed due 
to cross-loadings greater than 0.40 on two factors. Sub-
sequently, Item 5 (“I always try not to bother other peo-
ple”) and Item 12 (“I must make the people I care about 
happy”) were excluded, as they did not load sufficiently 
on any factor. The final factor solution comprised four 
dimensions: Separation/Disloyalty Guilt, Survivor Guilt, 
Self-Hate/Burdening Guilt, and Omnipotent Responsibil-
ity Guilt. Overall, the four-factor model accounted for 
approximately 40% of the total variance (see Table 1).

The factor structure was confirmed in a reduced 17-item 
version of the instrument, hereafter referred to as the 
IGRS-17C (© Mazza, Gazzillo, & Tambelli, 2025). Inter-
factor correlations, reported in Supplementary Table 3, 
showed significant associations among the four dimen-
sions, consistent with the theoretical expectation that the 
guilt constructs are interrelated. Descriptive statistics for 
the four factors in the present sample were as follows: 
Omnipotent Responsibility Guilt (M = 3.16, SD = 0.94), 
Separation/Disloyalty Guilt (M = 3.10, SD = 0.97), Survi-
vor Guilt (M = 2.88, SD = 0.96), and Self-Hate/Burdening 
Guilt (M = 1.77, SD = 0.63).

Spearman’s correlation analysis indicated a significant 
association between age and Separation/Disloyalty guilt, 
with a moderate negative correlation (ρ = –0.27, p < .001). 
This finding suggests that younger participants reported 
higher levels of separation/disloyalty guilt compared to 
older ones. In contrast, age was not significantly corre-
lated with the other guilt dimensions: Self-hate/Burdening 
(ρ = 0.003, p = .960), Survivor guilt (ρ = –0.026, p = .660), 
and Omnipotent Responsibility (ρ = 0.017, p = .771).

Furthermore, independent samples t-tests showed no sig-
nificant differences between males and females across any 
of the guilt dimensions (all p > .19).

Table 1  Factor structure of the IGRS-C
Item 1 2 3 4
Factor 1— Separation/disloyalty
I think I must always do what my 
parents ask of me

0.720

My parents are always right 0.645
I think I must always do what my 
parents want me to do

0.874

I think I shouldn’t distance myself 
from my parents, so as not to hurt 
them

0.460

Factor 2— Self-hate/burdening
Nobody likes me 0.601
I am annoying to others when I do 
what I want to do

0.452

It’s impossible to love me 0.648
When I ask for something, others are 
annoyed

0.414

I believe I annoy people 0.604
I think I am a bad person 0.583
Factor 3— Survivor
I don’t like to be better than others 0.636
I don’t like when others think I’m 
better than them

0.591

I don’t like the idea of having more 
going for me than others

0.645

I don’t like being treated better than 
others

0.604

Factor 4— Omnipotent responsibility
I don’t like to be happy when others 
are sad

0.334

When others have a problem, I must 
help them

0.489

I feel like I’m a bad person if I don’t 
always help others

0.827

Cronbach’s α / ω 0.77 0.72 0.71 0.65
Variance explained (%) 18.48 10.32 7.51 3.48
Cumulative variance explained (%) 18.48 28.80 36.31 39.78
Note. An exploratory factor analysis (EFA) was conducted using 
Unweighted Least Squares (ULS) extraction with oblique Promax 
rotation, based on the assumption of correlated factors. Items were 
retained if they showed a primary loading ≥ 0.30 and were removed 
if they displayed cross-loadings > 0.40. N = 323
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Psychometric properties of the Interpersonal Guilt 
Rating Scale for Child - Informant Report (IGRS-CI)

The latent structure of the informant-report version, com-
pleted by parents, was examined using an exploratory fac-
tor analysis (EFA). The analysis employed the Unweighted 
Least Squares (ULS) extraction method with oblique Pro-
max rotation, in line with the assumption of correlated 
factors. Sampling adequacy was more than satisfactory, 
as indicated by the Kaiser-Meyer-Olkin (KMO) index 
(0.855) and the significance of Bartlett’s test of sphericity 
(χ²[153] = 1797.43, p < .001).

Factor retention was guided by the eigenvalue-greater-
than-one criterion, which supported a four-factor solu-
tion consistent with the theoretical model proposed by 
Gazzillo et al. (2017). The four extracted factors corre-
sponded to Separation/Disloyalty Guilt, Survivor Guilt, 
Self-Hate/Burdening Guilt, and Omnipotent Responsibil-
ity Guilt. All items showed satisfactory factor loadings 
(> 0.40), as reported in Table  2. Collectively, the four-
factor model accounted for 46.6% of the total variance. 
Item 12 (“My child feels that they must make the people 
they care about happy”) was initially removed because it 
showed cross-loadings on two factors. Item 1 (“My child 
feels that nobody likes them”) was subsequently excluded 
for the same reason.

The factor structure resulted in an 18-item version of the 
test, which will henceforth be referred to as the IGRS-18CI 
(© Gazzillo, Mazza, & Tambelli, 2025). Supplementary 
Table 4 presents positive and statistically significant corre-
lations among the four factors of the IGRS-18CI. Descrip-
tive analyses indicated differential levels of guilt as reported 
by parents. Omnipotent Responsibility Guilt showed the 
highest mean score (M = 2.52, SD = 0.78), followed by 
Separation/Disloyalty Guilt (M = 2.39, SD = 0.87) and Sur-
vivor Guilt (M = 2.11, SD = 0.78). The lowest mean score 
emerged for Self-Hate/Burdening Guilt (M = 1.55, SD = 
0.58), suggesting that parents perceived this form of guilt as 
less characteristic of their children.

The relationship between the IGRS-17C and the 
IGRS-18CI

Stepwise linear regression models were used to examine the 
association between children’s self-reported guilt and guilt 
indirectly assessed by their parents. Specifically, parent-
reported perceptions of children’s guilt related to self-hate, 
survivor guilt, and omnipotent responsibility emerged as 
significant predictors of the same guilt dimensions reported 

Table 2  Factor structure of the IGRS-CI
Item 1 2 3 4
Factor 1— Separation/Disloyalty
My child thinks he/she must always 
do what we ask him/her as parents

0.928

My child believes he/she must 
always do what we as parents want 
him/her to do

0.728

My child thinks that, as parents, we 
are always right

0.647

My child believes he shouldn’t 
distance him/herself from us as 
parents, so as not to hurt us

0.543

Factor 2— Self-Hate/Burdening
My child believes he/she annoys 
other people

0.830

My child believes he/she’s a bad 
person

0.645

My child feels that it is impossible 
to love him/her

0.645

My child believes others are 
annoyed whenever he asks for 
something

0.576

My child thinks he/she’s annoying 
to others when he/she does what he 
wants to do

0.488

Factor 3— Omnipotent responsibility
When others have a problem, my 
child believes he/she must help 
them

0.692

My child thinks he/she’s a bad 
person if he/she doesn’t always help 
others

0.679

My child doesn’t like to be happy 
when others are sad

0.628

My child is constantly trying not to 
annoy others

0.525

My child doesn’t ask for help, so as 
not to annoy others

0.403

Factor 4— Survivor
My child does not like being treated 
better than others

0.736

My child doesn’t like the idea that 
he/she might have more going on 
for him/her than others

0.704

My child doesn’t like to be better 
than others

0.527

My child doesn’t like it when others 
think he/she’s better than him/her

0.519

Cronbach’s α / ω 0.81 0.78 0.74 0.73
Variance explained (%) 26.85 9.73 6.30 3.35
Cumulative variance explained (%) 26.85 36.42 42.71 46.06
Note. An exploratory factor analysis (EFA) was conducted using 
Unweighted Least Squares (ULS) extraction with oblique Promax 
rotation, based on the assumption of correlated factors. Items were 
retained if they showed a primary loading ≥ 0.30 and were removed 
if they displayed cross-loadings > 0.40. N = 323
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by children, accounting for 5% to 10% of the variance. For 
separation/disloyalty guilt, children’s self-reported scores 
were significantly predicted by parents’ ratings of this 
dimension (R² = 0.070, p < .001). The inclusion of parent-
reported survivor guilt in the model produced a small but 
significant increase in explained variance (ΔR² = 0.013, p 
= .044), suggesting a partial overlap or interaction between 
these two dimensions in the perception of children’s guilt. 
In summary, the IGRS-18CI factors significantly predicted 
the corresponding guilt dimensions in offspring as mea-
sured by the IGRS-17C, indicating that children’s sense of 
guilt was consistently reflected across the two instruments 
(see Table 3).

Self- and parent-reported guilt in relation to child 
and early adolescent psychopathology

Spearman’s correlations were conducted to examine the 
relationships between interpersonal guilt, assessed directly 
through the IGRS-17C and indirectly through the IGRS-
18CI, and parent-reported emotional and behavioral prob-
lems as measured by the CBCL/6–18 and the self-report 
on psychopathology assessed with the YSR/11–18. Specifi-
cally, correlations were computed between the guilt dimen-
sions and the CBCL/6–18 and YSR/11–18 Internalizing 
Problems, Externalizing Problems, and Total Problems 
scales (see Table 4).

Table 3  Linear stepwise regression models on IGRS-17C with IGRS-18CI predictors
IGRS-17C
outcome

IGRS-18 CI predictors β R² R² Adj ΔR² df1 df2 p

Separation/
Disloyalty

Separation/
Disloyalty

0.320 0.070 0.067 0.070 1 282 < 0.001

+ Survivor -127 0.084 0.077 0.013 1 281 0.044
Omnipotent Responsibility Omnipotent Responsibility 0.266 0.071 0.067 — 1 282 < 0.001
Survivor Survivor 0.225 0.051 0.047 — 1 282 < 0.001
Self-hate/
Burdening

Self-hate/ Burdening 0.310 0.096 0.093 — 1 282 < 0.001

Table 4  Spearman’s correlations between IGRS-17C, IGRS-18CI, CBCL/6–18 and YSR
IGRS-17C IGRS-18CI
Separation/
Disloyalty

Self-hate/
Burdening

Survivor Omnipotent 
Responsibility

Separation/
Disloyalty-
Self-hate/
Burdening

Self-hate/
Burdening

Survivor Omnipotent 
Responsibility

CBCL/6–18 
Internalizing 
Problems

Spearman’s 
rho

0.013 0.177 − 0.041 0.042 0.151 0.414 0.122 0.333

p-value 0.831 0.003 0.491 0.488 0.010 < 0.001 0.037 < 0.001
CBCL/6–18 
Externalizing 
Problems

Spearman’s 
rho

− 0.002 0.232 − 0.110 − 0.018 − 0.101 0.245 − 0.092 − 0.003

p-value 0.979 < 0.001 0.067 0.770 0.085 < 0.001 0.118 0.954
CBCL/6–18
Total Problems

Spearman’s 
rho

0.052 0.254 − 0.090 0.030 0.068 0.379 0.013 0.203

p-value 0.384 < 0.001 0.134 0.619 0.248 < 0.001 0.819 < 0.001
YSR Internaliz-
ing Problems

Spearman’s 
rho

0.097 0.390 0.163 0.141 0.077 0.469 0.138 0.304

p-value 0.403 < 0.001 0.158 0.226 0.511 < 0.001 0.239 0.008
YSR External-
izing Problems

Spearman’s 
rho

0.004 0.405 0.106 0.074 − 0.233 0.137 − 0.094 − 0.063

p-value 0.970 < 0.001 0.362 0.527 0.044 0.239 0.423 0.593
YSR Total 
Problems

Spearman’s 
rho

0.099 0.471 0.179 0.158 − 0.054 0.332 − 0.015 0.148

p-value 0.395 < 0.001 0.122 0.174 0.643 0.004 0.898 0.204
Note. CBCL Child Behaviour Checklist, YSR Youth Self Report, IGRS Interpersonal Guilt Rating Scale



1 3

Page 9 of 14    956 Current Psychology          (2026) 45:956 

For the IGRS-17C, self-hate/burdening emerged as the 
most consistent correlate of psychopathology. It showed 
significant positive associations with CBCL/6–18 internal-
izing problems (ρ = 0.18, p = .003), externalizing problems 
(ρ = 0.23, p < .001), and total problems (ρ = 0.25, p < .001), 
as well as with YSR/11–18 internalizing problems (ρ = 0.39, 
p < .001), externalizing problems (ρ = 0.40, p < .001), and 
total problems (ρ = 0.47, p < .001). The other IGRS-17C sub-
scales (separation/disloyalty guilt, survivor guilt, omnipo-
tent responsibility guilt) showed nonsignificant correlations 
with CBCL/6–18 and YSR/11–18 scores.

For the IGRS-18CI, self-hate/burdening also demon-
strated the strongest pattern of associations, being signifi-
cantly correlated with CBCL/6–18 internalizing problems 
(ρ = 0.41, p < .001), externalizing problems (ρ = 0.25, p < 
.001), and total problems (ρ = 0.38, p < .001), as well as 
YSR/11–18 internalizing problems (ρ = 0.47, p < .001) and 
total problems (ρ = 0.33, p= .004). Additionally, omnipotent 
responsibility correlated with CBCL/6–18 internalizing 
(ρ = 0.33, p < .001) and total problems (ρ = 0.20, p < .001), 
and with YSR/11–18 internalizing problems (ρ = 0.30, p = 
.008). A significant correlation was also observed between 
separation/disloyalty and CBCL/6–18 internalizing prob-
lems (ρ = 0.15, p = .010) and negative association with 
YSR/11–18 Externalizing Problems (ρ = − 0.23, p = .044). 
Survivor guilt showed only minor associations, reaching 
significance only for CBCL/6–18 internalizing problems 
(ρ = 0.12, p = .037).

Taken together, these results indicate that among the dif-
ferent dimensions of interpersonal guilt, self-hate/burden-
ing guilt showed the most robust and consistent associations 
with both parent- and self-reported psychopathology.

Discussion

The present study is preliminary in nature. Its primary aim 
was to develop and validate the Interpersonal Guilt Rat-
ing Scale for Children (IGRS-C), a self-report instrument 
designed to assess interpersonal guilt as conceptualized 
within Control-Mastery Theory. Overall, the findings sup-
port the feasibility of reliably assessing guilt in children 
and early adolescents aged 7 to 14 years, providing initial 
evidence for the reliability and validity of the measure. 
The exploratory factor analysis revealed a four-factor solu-
tion that accounted for 40% of the variance. This structure 
is broadly consistent with the factor solutions reported 
in self-report versions of the instrument for adolescents 
(IGRS-15-ad; De Luca et al. 2021a) and adults (Faccini 
et al., 2020; Gazzillo et al., 2018; Leonardi et al., 2023), 
which typically identify either four- or five-factor models. 
In the former case, Separation/Disloyalty guilt may not 

emerge as distinct from Omnipotent Responsibility guilt, 
or Self-Hate may not empirically differentiate from Bur-
dening guilt—as observed in the present study—suggest-
ing that in children and early adolescents these dimensions 
may overlap both phenomenologically and developmen-
tally. In this age group, indeed, in which dependency on 
caregivers is normative, it may be particularly difficult to 
disentangle pathogenic beliefs that one’s emotions, needs, 
and personality features are a burden to loved ones from 
the conviction of being intrinsically bad, unworthy and a 
source of problems for other people. This developmen-
tal context may explain why such beliefs could be more 
easily differentiated in later phases, when parental depen-
dence progressively diminishes, autonomy increases, and 
extrafamilial relational experiences expand, allowing these 
beliefs to be distinguished from a broader, pervasive sense 
of being undeserving of love, care, protection, and attention 
(Gazzillo et al., 2025). Furthermore, also from a theoretical 
perspective, the burdening dimension can be conceived as 
closely interconnected with self-hate (Gazzillo & Leonardi, 
2024). The common ground with self-hate lies in the strong 
self-accusation of being the source of others’ problems, 
dissatisfaction, and suffering. This view is consistent with 
Buitron et al. (2020), who suggested that the combined 
experiences of “being unworthy of affection” and “making 
things difficult” foster perceived burdensomeness, thereby 
supporting Van Orden et al.’s (2010) hypothesis that this 
construct comprises both self-hate (e.g., low self-esteem, 
self-blame, shame) and a sense of liability (i.e., distress 
arising in situations where one’s presence or actions seem 
to diminish rather than enhance one’s contribution).

Regarding the psychometric properties of the IGRS-
17C, the four scales demonstrated acceptable internal con-
sistency, with Cronbach’s alpha coefficients ranging from 
0.65 to 0.77. These values can be considered satisfactory in 
light of the limited number of items per scale (minimum of 3 
and maximum of 6) and the young age of the children, who 
were asked to provide differentiated self-descriptions using 
a 5-point Likert scale—a response format that can be more 
challenging for children than a simple dichotomous choice 
(present vs. absent).

In addition to the IGRS for Children, the psychometric 
properties of the corresponding parental form, the Inter-
personal Guilt Rating Scale for Child–Informant Report 
(IGRS-18CI), were also evaluated. The results were satis-
factory both in terms of fit indices—which supported a four-
factor structure consistent with that of the IGRS-17C—and 
in terms of internal consistency, with Cronbach’s alpha 
coefficients ranging from 0.73 to 0.81. The total explained 
variance was approximately 46%. These findings further 
corroborate the validity and reliability of assessing inter-
personal guilt via indirect informant reports, as long as the 
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informants have sufficiently comprehensive knowledge of 
the individual.

The fact that the IGRS-18CI yields results largely com-
parable to those obtained through direct assessment has sig-
nificant implications for two main reasons. First, the finding 
that parents are generally able to identify the same pre-
dominant sense of guilt in their child as would be obtained 
through the child’s self-report strengthens the cross-infor-
mant convergent validity of the measure. This is particularly 
noteworthy given that the two instruments rely on different 
observational standpoints (self-report vs. parent-report), 
which would typically reduce the magnitude of conver-
gence. Second, and from a clinical perspective, this finding 
would be especially encouraging, as it would support the 
reliable use of parental evaluation of the child in contexts 
where the child or early adolescent would not be directly 
involved—such as, for instance, parenting support settings.

Overall, the separate or complementary use of the IGRS-
17C and IGRS-18CI can enhance clinicians’ awareness of 
the child’s primary forms of guilt and thereby support the 
formulation of a treatment plan according to the Plan For-
mulation Method (PFM; Crisafulli et al., 2025; Curtis & 
Silberschatz, 2022; De Luca, 2021b; Fimiani et al. 2023; 
Gazzillo et al. 2022a, b; Rodomonti et al. 2022), including 
the identification of “relational vicious circles” deriving 
from the senses of guilt prevalent in parents and children 
(Fiorenza et al., 2024; Gazzillo, 2021).

The data collected also provide insights into the relation-
ship between guilt and psychopathology. Specifically, self-
hate guilt was found to be associated with a wide range of 
psychopathological manifestations, including somatic com-
plaints, rule-breaking behaviors, aggressive behavior, social 
and thought problems, and attention difficulties—both as 
reported by parents and, in the case of early adolescents, 
also through self-report. These findings align with previ-
ous empirical research showing that the pathogenic beliefs 
underlying self-hate are strongly linked to a broad spectrum 
of transdiagnostic psychopathological factors, such as dif-
ficulties in mentalization, emotion dysregulation, low self-
esteem, pervasive feelings of shame, depressive symptoms, 
interpersonal problems, and reduced levels of personality 
functioning (Leonardi et al., 2020, 2022, 2025).

In addition, the negative association observed between 
separation/disloyalty guilt as perceived by parents and 
externalizing problems as reported by early adolescents 
is consistent with theoretical expectations: the greater 
the difficulties parents perceive in their child’s pursuit of 
autonomy, physical separation, and psychological differ-
entiation, the fewer aggressive and rule-breaking behav-
iors—often interpreted as attempts by early adolescents 
to separate and differentiate from their parents (Tambelli 
et al., 2012, 2015)—are directly reported. Furthermore, 

parents’ reports also revealed an association between the 
feeling of being better than others, or having more than 
them, and the presence of internalizing psychopathologi-
cal manifestations. This finding is consistent with theoreti-
cal perspectives on survivor guilt and has been empirically 
confirmed. Fimiani et al. (2021), for example, demon-
strated that individuals experiencing impostor fears often 
struggle with maladaptive guilt tied to pathogenic beliefs 
about themselves and significant others, thereby fostering 
vulnerability to depression and anxiety. A similar associa-
tion with internalizing symptoms was found in relation to 
pathogenic beliefs that one must, and has the power to, 
make loved ones happy—so that prioritizing one’s own 
needs is perceived as selfish and harmful to others—
reflecting omnipotent responsibility guilt.

Finally, as already noted, the availability of empirically 
supported tools to assess guilt in children and early ado-
lescents aged 7 to 14 years is particularly important from 
a developmental perspective (e.g., Donohue et al., 2020; 
Kochanska et al., 2002; Vaish & Hepach, 2020). Indeed, 
guilt undergoes substantial developmental changes across 
this age range. Between 7 and 10 years, it is typically more 
concrete and behavior-focused, arising mainly in response to 
specific transgressions and the awareness of having caused 
harm to others. At this stage, guilt remains closely tied to 
observable actions and begins to serve an important moral-
regulatory function. Between 10 and 12 years, it becomes 
increasingly internalized and more closely linked to per-
sonal responsibility, empathy, and internal moral standards, 
as children become more able to evaluate their behavior in 
relation to shared expectations and social norms. By early 
adolescence, between 12 and 14 years, guilt becomes more 
cognitively and emotionally complex and may extend to 
more abstract concerns, such as perceived failures to live up 
to personal values, relational obligations, or identity-related 
expectations. Across this developmental period, guilt may 
assume either adaptive or maladaptive forms: while it can 
promote empathy, reparative tendencies, prosocial behavior, 
and rule compliance, it may also, when excessive or over-
generalized and shaped by familial or developmental vul-
nerabilities, become associated with emotional distress and 
psychopathological risk. Taken together, these developmen-
tal considerations and the associations observed in the pres-
ent study underscore the role of guilt in the developmental 
psychopathology of children and adolescents and highlight 
the importance of systematically assessing this dimension 
in both research and clinical practice (Tambelli et al., 2012, 
2025). From this perspective, the present findings further 
support the value of assessing interpersonal guilt in child-
hood and early adolescence as a meaningful construct for 
understanding both normative moral development and vul-
nerability to psychopathology.
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Limitations and future research

Although the findings are promising, they should be interpreted 
with caution; given the study’s limitations, neither the results 
nor the associations observed can be interpreted causally.

The most notable limitation concerns the composition 
of the parental sample, which was predominantly com-
prised of mothers, thereby underrepresenting fathers’ 
perspectives. Another limitation concerns the sampling 
method, which relied on convenience recruitment through 
community settings and social media. This non-proba-
bilistic approach may limit the representativeness of the 
sample and restrict the generalizability of the findings to 
the broader population.

Even so, these preliminary results open a line of research 
that is both theoretically meaningful and clinically relevant, 
fostering advances in developmental psychology, informing 
parenting support, and promoting a deeper understanding of 
the relationship between guilt and psychopathology.

First and foremost, because the present study relied on 
exploratory analyses, confirmatory factor analyses were not 
performed at this stage and should be considered a priority 
in future research to further test and validate the proposed 
factor structure.

Future studies should increase sample diversity by 
including participants from a wider range of ethnic back-
grounds and family structures, as well as ensuring a more 
balanced representation of parents’ gender. In the present 
study, participants from non-European ethnic backgrounds 
were excluded to reduce potential cross-cultural variability 
in the expression and meaning of guilt, which could have 
introduced additional heterogeneity during this initial phase 
of scale development and validation. Cultural frameworks 
can shape guilt-related processes; for example, Western 
moral systems tend to emphasize individual autonomy, 
whereas many collectivistic cultural contexts place greater 
weight on community, relational obligations, and social 
harmony (see, e.g., Jia & Krettenauer, 2017).

Future studies could also investigate the relationship 
between the guilt experienced by parents and the guilt they 
perceive in their children, with the aim of understanding if 
an intergenerational transmission guilt exists. In addition, 
future studies would benefit from employing longitudinal 
research designs to examine the stability of these findings 
over time and to capture possible developmental changes 
across different stages.

It would also be important to explore the presence of 
guilt at even earlier ages. For example, stimulus-based 
approaches such as the use of vignettes may provide more 
age-appropriate tools for detecting interpersonal guilt in 
younger children.

Moreover, since parental reports have proven to be reli-
able, the development of parallel teacher-report instru-
ments—drawing inspiration from systems such as the 
Teacher’s Report Form (TRF; Achenbach & Rescorla, 
2001)—may represent a valuable direction, particularly 
for identifying interpersonal guilt in children who display 
behavioral difficulties in classroom contexts.

Conclusions

In conclusion, this study provides initial support for the 
assessment of interpersonal guilt in children and early ado-
lescents aged 7–14 by introducing and psychometrically vali-
dating two developmentally tailored instruments grounded in 
Control-Mastery Theory: the self-report IGRS-17C and the 
parent-report IGRS-18CI. Exploratory factor analyses sup-
ported a coherent four-factor structure across both measures—
Separation/Disloyalty, Survivor, Self-Hate/Burdening, and 
Omnipotent Responsibility guilt—along with overall adequate 
internal consistency and cross-informant convergence. Impor-
tantly, Self-Hate/Burdening guilt emerged as the most robust 
and consistent correlate of psychopathology, showing asso-
ciations with both internalizing and externalizing symptoms 
across informants. Collectively, these findings underscore the 
clinical and research value of assessing interpersonal guilt in 
developmental age and suggest that combining child and par-
ent perspectives may strengthen case formulation and guide 
interventions (e.g., within the Plan Formulation Method).
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