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Abstract 

Background: This study aimed to compare externalizing behaviors, parenting stress, and the quality of the parent–child 
relationship in children with language disorder (LD) and typically developing peers; to identify psychiatric comorbidi-
ties, and to assess predictors of parenting stress in children with LD.

Methods: The study included 120 children aged 24 to 60 months and their caregiver(s). Parents completed the Aber-
rant Behavior Checklist (ABC), the Parenting Stress Index-Short Form (PSI-SF), and the Child–Parent Relationship Scale 
(C-PRS). Sociodemographic and clinical information was obtained through face-to-face interviews with caregiver(s). Di-
agnoses of LD and comorbid psychiatric disorders were based on DSM-5 criteria.

Results: Children in the LD group showed delays in first words (p < 0.001) and first sentences (p < 0.001). Controlling for 
parental education, they had higher ABC scores (p = .001), especially Irritability (p = 0.002) and Hyperactivity (p < 0.001). 
CPRS scores were also elevated (p < 0.001) with greater conflict (p = 0.001), and parents reported higher PSI scores (p < 
0.001), particularly in Parent–Child Dysfunctional Interaction (p < 0.001) and Difficult Child (p = 0.001).

Conclusion: These findings suggest that LD should be conceptualized as part of a broader developmental profile with 
significant behavioral and parental implications, rather than solely as a language impairment. Early, multidimensional 
interventions targeting child externalizing problems—particularly irritability—as well as parenting stress and the par-
ent–child relationship are essential.
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INTRODUCTION

Language Disorder (LD) is an early childhood-onset 
neurodevelopmental disorder characterized by sig-
nificant impairments in the acquisition and/or use of 
language, in the absence of identifiable neurological or 
organic condition (1). Although expressive language 
skills are most frequently affected in children with LD, 
impairments may also occur in receptive, pragmatic, 
and syntactic domains. These deficits vary in severity 
and form across individuals, contributing to the consid-
erable heterogeneity in symptom presentation (2). Early 
language delays are relatively common, with 11–18% of 
toddlers experiencing delayed language development; 
these children are often referred to as “late talkers.” 
(2). However, the prevalence of LD has been estimat-
ed at approximately 7% (3,4). LD can significantly affect 
not only language development but also a child’s so-
cio-emotional development and academic functioning. 
Research has shown that children with LD often expe-
rience learning difficulties and short-term memory defi-
cits, which may persist into adulthood (5). In addition to 
neurocognitive sequelae, increased levels of behavioral 
problems, social adaptation difficulties, and psychiatric 
symptoms have also been reported in this group (6,7).

Several studies have demonstrated that children with 
LD exhibit higher levels of behavioral problems com-
pared to their typically developing (TD) peers (6). A 
comprehensive meta-analysis examining both inter-
nalizing and externalizing symptoms in children with 
LD and specific learning disorders (SLD) found that, 
although internalizing problems, such as anxiety, de-
pression, and social withdrawal, were particularly 
prominent in children with LD, externalizing problems, 
such as conduct problems, hyperactivity, and aggres-
sion, were also significantly elevated (8). Notably, the 
increase in externalizing problems was consistently 
reported by different informants, including parents, 
teachers, and the children themselves, highlighting how 
reliably and visibly these behaviors emerge in children 
with LD, particularly in contrast to the more subtle and 
often underreported nature of internalizing symptoms 
(8). Language competence has been shown to be a key 
factor in the development of later externalizing behav-
iors, particularly those involving aggression (9). Given 
the rapid detectability and disruptive nature of these 
behaviors—including their adverse effects on academic 
performance, social functioning, and broader develop-

mental outcomes—special attention should be given to 
these symptoms in children with LD (10).

Parenting stress refers to the negative psychological 
responses that occur when a parent perceives an im-
balance between the demands of parenting and their 
own perceived resources (11). According to Abidin’s 
transactional model of parenting behaviors, parenting 
stress emerges from the dynamic interaction between 
parental characteristics, child-related developmental 
and behavioral features, and environmental/situational 
factors (12). While parenting always involves a certain 
level of stress, raising a child with a psychiatric disorder 
can increase this burden, making it more persistent and 
complex. Consistent with this, previous studies have 
shown that parents of children with neurodevelopmen-
tal disorders report significantly higher levels of parent-
ing stress compared to parents of TD children (13,14). In 
the context of LD, the relationship between parenting 
stress and a child’s language development appears to be 
bidirectional. While delays in language acquisition may 
represent a significant source of stress for parents (15)—
as language difficulties are often among the earliest and 
most observable developmental concerns—elevated 
parenting stress, in turn, may contribute to dysfunction-
al parent-child interactions and diminish the frequency, 
richness, or quality of language input (16). In addition, 
one meta-analysis found that child externalizing be-
haviors, in particular conduct problems, are among the 
strongest predictors of parenting stress in children with 
attention deficit hyperactivity disorder (ADHD) (17). As 
externalizing symptoms are also commonly reported in 
children with LD, examining parenting stress specifi-
cally in the context of LD remains important, given the 
developmental needs of these children.

Alongside externalizing behaviors and parenting stress, 
the parent-child relationship is widely recognized as a 
domain that plays a crucial role in shaping children’s 
language development. Factors such as parents' respon-
siveness to the child's communication attempts, the suf-
ficient duration and quality of interaction, and the pro-
vision of rich and meaningful linguistic input are closely 
associated with language development. In addition, the 
use of development-supporting strategies, including 
modeling and enhancing joint attention, plays a cru-
cial role within the context of parent–child interaction 
(18,19). A study involving video-recorded structured 
and unstructured home sessions with 20 parent-child 
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language development (27). Current research also shows 
that the psychiatric burden associated with LD is not 
limited to the early developmental period but often ex-
tends into adolescence and early adulthood. In a 14-year 
longitudinal study investigating the long-term psychiat-
ric outcomes of children with LD at age 5, participants 
were reevaluated at multiple time points. By age 19, 
social anxiety disorder was found to be common, while 
antisocial personality disorder was significantly more 
prevalent in male participants compared to controls (28). 
As the negative consequences of psychiatric comorbid-
ities on the clinical course and treatment response are 
well documented, the early recognition of psychiatric 
conditions and the development of targeted intervention 
programmes are essential.

Building upon the findings presented, the primary aim 
of this study was to compare children with LD and their 
TD peers in terms of externalizing behaviors, parenting 
stress, and the quality of the parent–child relationship. 
A secondary aim was to identify the types and relative 
frequencies of psychiatric comorbidities in children with 
LD. Additionally, we sought to identify predictors of 
parenting stress. Our main hypotheses were as follows: 
(1) children with LD would exhibit higher levels of ex-
ternalizing behaviors and parenting stress, as well as 
a poorer quality of parent–child interaction compared 
to their TD peers; (2) Externalizing behaviors would 
emerge as a strong predictor of parenting stress in par-
ents of children with LD and; (3) children with LD would 
have higher rates of psychiatric comorbidities, with 
ADHD being the most common comorbid diagnosis.

MATERIALS AND METHODS

Participants and Procedure

The study sample consisted of 120 children and their pri-
mary caregivers. Sixty children with LD were recruited 
from the Child and Adolescent Psychiatry outpatient 
clinics of Uşak Training and Research Hospital and 
Kastamonu Training and Research Hospital between Jan-
uary 2, 2025, and June 2, 2025, following referrals due to 
concerns about language development. The diagnosis of 
LD and any comorbid psychiatric conditions was estab-
lished based on DSM-5 diagnostic criteria, a comprehen-
sive developmental history provided by the caregiver(s), 
and clinical observation. Children were eligible for inclu-

dyads, including children with LD and their TD peers, 
found that parents in the LD group used fewer total 
words, produced shorter sentences, and participated 
in turn-taking less frequently across both sessions (20). 
Another study also found that in TD children, language 
maturity was significantly associated with maternal 
verbal and nonverbal interaction patterns, including ex-
pansions, questions, responses, acknowledgements, and 
the use of gestures. However, these associations were 
markedly attenuated in children with LD (21). Howev-
er, a meta-analysis examining parent–child interactions 
between children with LD and their TD peers found that 
the number of studies addressing this issue was limited 
and that the evidence for significant differences between 
the two groups was inconclusive (22). Further research 
on parent–child relationships in children with LD is war-
ranted, given the limited and inconsistent findings in the 
current literature. Such studies are valuable for identify-
ing relevant risk factors and for informing the develop-
ment of individualized therapeutic approaches, includ-
ing parental support and psychoeducation programmes.

Children with LD have high rates of psychiatric comor-
bidity, with a particularly strong overlap with neurode-
velopmental disorders in early childhood. A recent sys-
tematic review identified ADHD as the most commonly 
co-occurring neurodevelopmental disorder in this pop-
ulation (23). Consistent with this finding, a large-scale 
study comparing 5,273 children with LD to 26,353 healthy 
controls, using an automated phenotyping algorithm 
based on electronic health records, found that the most 
frequently observed psychiatric comorbidities in chil-
dren with LD were SLD, ADHD, conduct disorders, and 
motor coordination problems (24). Evidence suggests 
that the high comorbidity between LD and ADHD aris-
es from overlapping neurodevelopmental mechanisms. 
Deficits in executive functioning, along with working 
memory impairments have been consistently associated 
with language-related difficulties. These language-re-
lated difficulties include disorganized speech, inappro-
priate or out-of-context word use, excessive talking, 
and reduced narrative coherence (23, 25). In addition, 
phonological processing, a core component of structural 
language acquisition, appears particularly vulnerable to 
inattention (26). Impairments in this domain may lead 
to slower lexical acquisition, limited vocabulary growth, 
phoneme production errors, and disruptions in syntactic 
organization, thereby compromising multiple aspects of 
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includes three subscales: parental distress, parent-child 
dysfunctional interaction, and difficult child. Items are 
rated on a 5-point Likert scale, with total scores ranging 
from 36 to 180. Although there is no established cut-off 
value, higher scores indicate greater levels of parenting 
stress. The reliability and validity study of the Turkish 
version was established by Mert et al. in 2008 (31). 

The Child-Parent Relationship Scale (C-PRS), originally 
developed by Pianta (32), is a parent-reported instrument 
used to assess the quality of dyadic interactions between 
parent and child. The original C-PRS comprises 30 items 
and includes three subscales: conflict, dependence, and 
positive aspects of relationships (closeness). Items are 
rated on a 5-point Likert scale ranging from 1 (definitely 
does not apply ) to 5 (definitely applies), and the scale 
includes reverse-coded items. Although there is no es-
tablished cut-off value, higher scores indicate greater dif-
ficulties in the parent–child relationship. The reliability 
and validity study of the Turkish version was conducted 
by Akgün and Yeşilyaprak. The dependence subscale, 
which showed low internal consistency in the original 
version, was not included in the Turkish version (33).

Statistical Analysis  

Power analysis was conducted using the G*Power 3.1.9.4 
program. Based on a study published in 2016 that com-
pared the PSI scores of mothers of children with neu-
rodevelopmental disorders and typically developing 
children (TD), the mean Cohen’s d across all PSI sub-
scales for mothers in the LD and TD groups was calcu-
lated as 1.87 (13). Assuming a statistical power of β = 0.95 
and a significance level of α = 0.05, the required sample 
size for comparing the LD and TD groups was estimated 
to be approximately seven participants per group.

All statistical analyses were conducted using the Statisti-
cal Package for the Social Sciences (SPSS) version [26.0]. 
Descriptive statistics were calculated for demographic 
and clinical characteristics. Categorical variables were 
presented as frequencies and percentages, and continu-
ous variables were expressed as medians with interquar-
tile ranges (IQR) and means with standard deviations.

Categorical variables were compared using the Chi-
square test or Fisher's exact test, where appropriate. 
Normality tests (e.g., Kolmogorov–Smirnov test) indi-
cated that continuous variables deviated from a nor-
mal distribution; therefore, nonparametric methods 

sion in the LD group if they met the following criteria: (1) 
age between 24 and 60 months; (2) a current diagnosis of 
LD based on DSM-5 criteria; (3) the presence of at least 
one primary caregiver (preferably a biological parent) 
who could participate in the study; and (4) provision of 
informed consent. Children with autism spectrum dis-
order, global developmental delay, selective mutism, or 
any chronic medical condition were excluded. 

The remaining 60 children comprised the healthy control 
(HC) group and were matched with the LD group by age 
and gender. They were recruited from the General Pediat-
rics Clinics of the same hospitals among children present-
ing with minor acute conditions such as the common cold 
or abdominal pain. Parents were excluded if they were 
illiterate, unwilling to participate, or had a documented 
diagnosis of intellectual disability or psychotic disorder.

All parents completed the Aberrant Behavior Checklist 
(ABC), Parenting Stress Index-Short Form (PSI-SF), and 
Child-Parent Relationship Scale (C-PRS). Researchers 
completed the sociodemographic and clinical data form 
through face-to-face interviews with the caregiver(s).

Measurements 

The sociodemographic and clinical data form was de-
veloped by the researchers to provide a comprehensive 
profile of both the children and their families. It includes 
detailed information on sociodemographic background, 
the children’s medical and psychiatric history, the fami-
lies’ medical and psychiatric history, as well as prenatal, 
perinatal, and postnatal periods.  

The Aberrant Behavior Checklist (ABC) is a 58-item 
caregiver-reported scale originally developed by Aman 
and colleagues to assess behavioral problems in chil-
dren (29). It includes five subscales: lethargy/social 
withdrawal, irritability, stereotypic behavior, inappro-
priate speech, and hyperactivity. Items are rated on a 
scale from 0 (“not a problem at all”) to 3 (“a severe prob-
lem”), reflecting symptom severity. A reliability and 
validity study of the Turkish version of the ABC was 
conducted in a preschool population, demonstrating ac-
ceptable psychometric properties (30).

The Parenting Stress Index-Short Form (PSI-SF), origi-
nally developed by Abidin (12), is designed to measure 
the intensity of stress experienced by parents in their 
caregiving roles. The short form comprises 36 items and  
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significantly higher educational attainment than those 
in the LT group (M = 14.6, SD = 2.6 vs. M = 12.8, SD = 
3.7), U = 1283.5, z = -2.946, p = 0.003. A significant differ-
ence also emerged in the presence of a family history of 
late talking, which was more prevalent among children 
in the LD group (60.0%) than the HC group (11.7%), 
χ²(1) = 30.480, p < 0.001. No other sociodemographic or 
familial variables, including socioeconomic status, bi-
lingualism, parental medical or psychiatric conditions, 
or sibling education levels, were found to significantly 
differ between the two groups.

A comparison of developmental milestones between the 
LD and HC revealed several statistically significant dif-
ferences (see Table 2). Children in the LD group exhibit-
ed delayed onset of independent walking compared to 
HC counterparts (M = 13.4, SD = 2.8 vs. M = 12.0, SD = 
1.5), U = 1233.5, z = -2.801, p = 0.005. Moreover, the LD 
group exhibited significantly delayed onset of both first 
words (M = 15.7, SD = 4.5 vs. M = 10.6, SD = 3.3), U = 
530.0, z = -6.491, p < 0.001, and first sentences (M = 27.1, 
SD = 6.8 vs. M = 19.2, SD = 4.5), U = 33.5, z = -5.319, p < 
0.001. Additionally, toilet training occurred later among 
LD children compared to HC peers (M = 32.0, SD = 7.0 
vs. M = 28.6, SD = 4.9), U = 539.5, z = -2.498, p = 0.012. 
In contrast, no significant differences were observed be-
tween groups in terms of age at head control (p = 0.447) 
or independent sitting (p = 0.367). 

Significant group differences emerged across multiple 
dimensions of the ABC, CPRS, and PSI-SF after con-
trolling for parental education levels (see Table 3). Chil-
dren in the LD group exhibited significantly higher total 
ABC scores than HC (M = 28.6, SD = 25.1 vs. M = 11.8, SD 
= 11.2), F(1,116) = 11.79, p = 0.001, partial η² = 0.092, in-
dicating more behavioral problems. Specifically, the LD 
group scored significantly higher on the Irritability (p = 
0.002), Stereotyped Behavior (p = 0.024), and Hyperac-
tivity (p < 0.001) subscales, whereas group differences 
on the Lethargy (p = 0.116) and Speech (p = 0.236) sub-
scales were not significant. Similarly, C-PRS total scores 
were significantly higher among LD children (M = 61.2, 
SD = 14.5) compared to HC children (M = 48.5, SD = 
9.0), F(1,116) = 16.98, p < 0.001, partial η² = .128. The LD 
group also showed significantly greater parent–child 
conflict (p = 0.001) and lower positive relationship qual-
ity (p = 0.001). Regarding parenting stress, LD children’s 
parents reported significantly higher total PSI scores (M 
= 86.5, SD = 30.0) than HC parents (M = 68.3, SD = 14.9), 

(Mann-Whitney U and Spearman Correlation) were 
used. In addition, to control for potential confounding 
effects of parental education, analysis of covariance 
(ANCOVA) was performed for the ABC, CPRS, and PSI 
scores, with maternal and paternal education levels en-
tered as covariates. The effect sizes of continuous var-
iables with statistically significant differences between 
groups were calculated using Cohen’s d values, which 
were computed using means and standard deviations to 
quantify the magnitude of differences, with thresholds 
for small (d < 0.2), medium (d < 0.5), and large effects 
(d ≥ 0.8). For ANCOVA analyses, effect sizes were also 
reported as partial η², with values of 0.01, 0.06, and 0.14 
interpreted as small, medium, and large, respectively. 
These complementary effect size measures provided a 
more comprehensive understanding of the differences 
observed between groups.

In the LD group, Spearman’s rank-order correlation anal-
yses were conducted to examine associations among the 
subscales of the ABC, C-PRS, and PSI-SF. Correlation 
coefficients (rs) and corresponding p-values were com-
puted, with effect sizes interpreted as small (rs < 0.30), 
medium (rs = 0.30–0.50), or large (rs ≥ 0.50). Additionally, 
within the LT group, a stepwise linear regression analysis 
was performed to identify predictors of PSI-SF Total from 
the ABC subscales. The initial model included ABC-Irri-
tability, ABC-Hyperactivity, ABC-Speech, ABC-Leth-
argy, and ABC-Stereotypic Behavior; however, only 
ABC-Irritability remained in the final model. For this re-
gression, unstandardized coefficients (B), standard errors 
(SE), standardized coefficients (β), t statistics, and 95% 
confidence intervals were calculated. The model fit was 
evaluated using R² and adjusted R², with overall signifi-
cance assessed via the F statistic (p < 0.05). Results were 
considered statistically significant at a p-value < 0.05.  

RESULTS

Sociodemographic characteristics of the LD group and 
the HC group were compared (see Table 1). The groups 
did not significantly differ in terms of age, gender, pa-
rental age, number of siblings, family structure, or sib-
ling characteristics (p > 0.05 for all comparisons). How-
ever, mothers in the HC group had significantly more 
years of education than those in the LD group (M = 14.7, 
SD = 2.7 vs. M = 11.0, SD = 3.8), U = 847.0, z = -5.467, p < 
0.001. Similarly, fathers of children in the HC group had 
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Table 1. Comparison of Sociodemographic Characteristics Between Groups

Late Talkers 
(N = 60)

Healthy Controls 
(N = 60) Statistics

n (%) Mean 
(SD)

Mdn 
(IQR)

n (%) Mean 
(SD)

Mdn 
(IQR)

U/Z or  
χ²

p

Age (months) 40.7 (10.8) 39.0 (15.0) 42.1 (13.9) 39.5 (31.0) 1710.5 / 
-.471 .638

Gender

Girl 26 
(43.3%)

35 
(58.3%)

2.701 .100
Boy 34 

(56.7%)
25 

(41.7%)

Medical Condition 4 (6.7%) - - .119

Medication Use 4 (6.7%) - - .119

Family
 Structure

Nuclear 56 
(93.3%)

58 
(96.7%)

2.035 .361Extended 2 (3.3%) 2 (3.3%)

Parents 
Separated 2 (3.3%) -

Mother’s Age (years) 32.3 (5.0) 33.0 (9.0) 34.0 (5.3) 33.5 (6.0) 1522.5 / 
-1.460 .144

Mother’s Education (years) 11.0 (3.8) 12.0 (8.0) 14.7 (2.7) 16.0 (11.0) 847.0 / 
-5.467 < .001

Mother With Medical 
Condition 6 (10.0%) 9 (15.0%) .686 .408

Mother with Psychiatric 
Condition 3 (5.0%) 5 (8.3%) - .717

Father’s Age (years) 35.4 (4.9) 35.0 (8.0) 36.2 (5.2) 35.5 (6.0) 1666.0 / 
-.806 .480

Father’s Education (years) 12.8 (3.7) 12.0 (4.0) 14.6 (2.6) 16.0 (4.0) 1283.5 / 
-2.946 .003

Father With Medical 
Condition 7 (11.7%) 4 (6.7%) .901 .343

Father with Psychiatric 
Condition 3 (5.0%) 4 (6.7%) - 1.000

Number of Siblings 1.0 (.9) 1.0 (2.0) 1.0 (.9) 1.0 (2.0) 1748.0 / 
-.289 .772

First Siblings 41 
(68.3%)

39 
(65.0%) .150 .699

First Sibling’s Age (years) 9.2 (4.1) 9.0 (6.0) 9.1 (6.0) 9.0 (11.0) 785.0 / 
-.140 .889

First Sibling’s Gender
Girl 17 

(28.3%)
17 

(28.3%)
.037 .0848

Boy 24 
(40.0%)

22 
(36.7%)

First Sibling’s Education 
(years) 5.1 (3.9) 5.0 (8.0) 5.8 (4.8) 5.0 (8.0) 733.0 / 

-.665 .506
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Table 1. Comparison of Sociodemographic Characteristics Between Groups

Late Talkers 
(N = 60)

Healthy Controls 
(N = 60) Statistics

n (%) Mean 
(SD)

Mdn 
(IQR)

n (%) Mean 
(SD)

Mdn 
(IQR)

U/Z or  
χ²

p

First Sibling with Medical 
Condition 2 (3.3%) 1 (1.7%) - 1.000

First Sibling with 
Psychiatric Condition 1 (1.7%) 1 (1.7%) - 1.000

Second Siblings 16 
(26.7%)

15 
(25.0%) .043 .835

Second Sibling’s Age (years) 8.8 (3.8) 8.0 (6.5) 10.4 (4.2) 10.0 (6.0) 95.5 / 
-.980 .327

Second 
Sibling’s 
Gender

Girl 4 (6.7%) 6 (10.0%)
- .458

Boy 12 
(20.0%) 9 (15.0%)

Second Sibling’s Education 
(years) 5.1 (3.3) 5.0 (6.8) 7.5 (3.8) 8.0 (3.0) 82.5 / 

-1.572 .116

Second Sibling with 
Medical Condition - - - -

Second Sibling with 
Psychiatric Condition 2 (3.3%) 1 (1.7%) - 1.000

Third Sibling 4 (6.7%) 3 (5.0%) .152 .697

Third Sibling’s Age (years) 7.5 (1.3) 7.5 (2.5) 5.7 (3.1) 5.0 (.0) 3.5 / 
-.892 .372

Third Sibling’s 
Gender

Girl 3 (5.0%) 3 (5.0%) - 1.000

Boy 1 (1.7%) -

Third Sibling’s Education 
(years) 3.8 (2.5) 5.0 (3.8) 1.7 (2.9) .0 (.0) 3.5 / 

-1.021 .307

Third Sibling with Medical 
Condition - - - -

Third Sibling with 
Psychiatric Condition - - - -

Socioeconomic status 2.7 (.7) 3.0 (1.0) 2.3 (.5) 2.0 (.0)

Bilingualism 1 (1.7%) 1 (1.7%) - 1.000

Family History of Late 
Talking

36 
(60.0%) 7 (11.7%) 30.480 < .001

* There was a statistically significant difference in the number of unnoticed dental problems among the groups (Kruskal-Wallis H = 28.89, p < 0.001).
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p < 0.001) subscales. For the PSI-SF, significant positive 
correlations were observed among the Total score and 
its subscales—Parenting Stress, Parent–Child Dysfunc-
tional Interaction, and Difficult Child—with rs values 
ranging from 0.589 to 0.802 (all p < 0.001). Moreover, 
several significant cross-measure correlations emerged; 
for instance, the ABC Total score was moderately corre-
lated with the CPRS Total (rs = 0.569, p < 0.001) and PSI 
Total (rs = 0.515, p < 0.001) scores. Correlations among 
behavioral problems, parent–child relationship, and 
parenting stress measures ranged from rs = 0.265 (p = 
0.040) to rs = 0.923 (p < 0.001).

Table 5 presents the results of a stepwise linear regres-
sion analysis predicting PSI-SF Total from subscales of 
the ABC. The initial model included ABC-Irritability, 
ABC-Hyperactivity, ABC-Speech, ABC-Lethargy, and 
ABC-Stereotypic Behavior; however, only ABC-Irri-
tability remained in the final model. The constant was 
66.842 (SE = 4.993, t = 13.388, p < 0.001, 95.0% CI [56.848, 
76.835]), indicating the expected PSI-SF Total score 
when ABC-Irritability is zero. ABC-Irritability signifi-
cantly predicted PSI-SF Total (B = 2.223, SE = 0.430, β 
= 0.562, t = 5.172, p < 0.001, 95% CI [1.363, 3.084]); that 
is, each one-unit increase in ABC-Irritability was associ-
ated with a 2.223-unit increase in PSI-SF Total. Overall, 
the model accounted for 31.6% of the variance in PSI-To-
tal (R² = 0.316, adjusted R² = 0.304), and the regression 

F(1,116) = 14.20, p < 0.001, partial η² = .109. While the 
Parental Stress subscale did not differ significantly be-
tween groups (p = 0.092), the LD group scored higher 
on both the Parent–Child Dysfunctional Interaction (p < 
0.001) and Difficult Child (p = 0.001) subscales.

Within the LD group, a substantial proportion of chil-
dren exhibited psychiatric comorbidities. As shown in 
Figure 1, psychiatric comorbidities were common in the 
LD group (N = 60), with ADHD being the most frequent-
ly reported diagnosis (38.3%, n = 23). Speech Sound 
Disorder was also prevalent, observed in 18.3% of the 
group (n = 11), followed by Social (Pragmatic) Commu-
nication Disorder (10.0%, n = 6), and Childhood-Onset 
Fluency Disorder (3.3%, n = 2). Less frequently reported 
were Parasomnia (3.3%, n = 2) and Separation Anxiety 
Disorder (1.7%, n = 1). 

Table 4 presents the Spearman’s rank-order correlation 
coefficients (rs) and corresponding p-values for the sub-
scales of the ABC, C-PRS, and PSI-SF. Within the ABC, 
the subscales were strongly intercorrelated, with coeffi-
cients ranging from .610 to .931 (all p < 0.001); for exam-
ple, the ABC Total score was highly correlated with the 
Irritability (rs = 0.927, p < .001) and Hyperactivity (rs = 
0.931, p < 0.001) subscales. Similarly, the CPRS subscales 
demonstrated robust associations, as the C-PRS Total 
score correlated significantly with both the Conflict (rs 
= 0.552, p < 0.001) and Positive Relationship (rs = 0.939, 

Table 2. Comparison of Developmental Milestones Between Groups

Late Talkers 
(N = 60)

Healthy Controls 
(N = 60) Statistics

Cohen 
dMean 

(SD)
Mdn 
(IQR)

Mean 
(SD)

Mdn 
(IQR)

U/Z p

D
ev

el
op

m
en

ta
l 

M
ile

st
on

es
 (m

on
th

s)

Head Control 2.0 (.7) 2.0 (.0) 2.2 (1.2) 2.0 (1.0) 1586.0 / - 
.760 .447 -

Independent 
Sitting 6.4 (1.0) 6.0 (1.0) 6.3 (1.3) 6.0 (2.0) 1579.0/-. 

902 .367 -

Walking 13.4 (2.8) 12.0 (2.0) 12.0 (1.5) 12.0 (2.0) 1233.5/-
2.801 .005 .62

First Word 15.7 (4.5) 15.0 (6.0) 10.6 (3.3) 10.0 (4.0) 530.0/- 
6.491 < .001 1.29

First Sentence 27.1 (6.8) 29.0 (6.0) 19.2 (4.5) 18.5 (7.0) 33.5 / - 
5.319 < .001 1.37

Toilet 
Training 32.0 (7.0) 30.0 (6.0) 28.6 (4.9) 29.5 (8.0) 539.5 / - 

2.498 .012 .56

Note. SD = standard deviation, Mdn = median, IQR = Interquartile range.  *Continuous variables were analyzed using the Mann-Whitney U test.
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Table 3. Comparison of the ABC, CPRS, and PSI Scores Between Groups

Late Talkers 
(N = 60)

Healthy Controls 
(N = 60) Statistics

Observed 
powerMean 

(SD)
Mdn 
(IQR)

Mean 
(SD)

Mdn 
(IQR)

F (1,116) p Partial η²

A
BC

TOTAL 28.6 (25.1) 22.0 (32.0) 11.8 (11.2) 9.0 (12.0) 11.79 .001 .092 .926

Irritability 8.9 (7.6) 7.0 (12.0) 4.6 (5.2) 3.0 (5.0) 10.05 .002 .080 .882

Lethargy 4.1 (5.3) 2.0 (4.0) 1.8 (3.0) 1.0 (2.0) 2.51 .116 .021 .348

Stereotyped 
Behavior

1.8 (3.1) 1.0 (3.0) .3 (.8) .0 (.0) 5.22 .024 .043 .620

Hyperactivity 11.9 (10.5) 9.5 (12.0) 4.1 (3.7) 3.0 (5.0) 16.58 <.001 .125 .981

Speech 2.0 (2.4) 1.0 (3.0) 1.1 (1.3) 1.0 (2.0) 1.42 .236 .012 .219

C
PR

S

TOTAL 61.2 (14.5) 61.0 (21.0) 48.5 (9.0) 47.5 (13.0) 16.98 <.001 .128 .983

Conflict 36.9 (11.0) 37.0 (17.0) 28.6 (7.2) 27.5 (10.0) 11.67 .001 .091 .923

Positive 
Relationship

24.3 (6.1) 24.0 (7.0) 20.2 (3.8) 20.0 (5.0) 10.99 .001 .087 .908

PS
I

TOTAL 86.5 (30.0) 80.0 (40.0) 68.3 (14.9) 66.5 (25.0) 14.20 <.001 .109 .962

Parenting Stress 32.3 (11.6) 31.0 (18.0) 29.2 (7.6) 28.5 (11.0) 2.89 .092 .024 .392

Parent-Child 
Dysfunctional 
Interaction

24.1 (9.5) 23.0 (11.0) 16.3 (4.6) 15.0 (7.0) 26.48 <.001 .186 .999

Difficult Child 30.2 (12.3) 29.0 (20.0) 22.8 (7.6) 22.0 (10.0) 11.44 .001 .090 .918

Note. SD = standard deviation. Mdn = median. IQR = Interquartile range. ABC = Aberrant Behavior Checklist. CPRS = child-parent relationship scale. PSI =  
parent stress index. * Continuous variables were analyzed using analysis of covariance (ANCOVA), controlling for parental education levels as covariates.

Figure 1: Psychiatric Comorbidities in the Late Talkers Group.



464

Günal Okumuş et al.

Ta
bl

e 
4.

 C
or

re
la

tio
n 

A
na

ly
si

s 
A

m
on

g 
A

BC
, C

PR
S,

 a
nd

 P
SI

 S
ub

sc
al

es

A
BC

C
PR

S
C

PR
S

T
I

L
SB

H
S

T
C

PR
T

PS
PC

D
I

D
C

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

rs
p

ABC

T
1.

00
0

.

I
.9

27
< .0
01

1.
00

0
.

L
.7

28
< .0
01

.5
63

< .0
01

1.
00

0
.

SB
.7

92
< .0
01

.6
62

< .0
01

.6
49

< .0
01

1.
00

0
.

H
.9

31
< .0
01

.8
19

< .0
01

.5
83

< .0
01

.7
07

< .0
01

1.
00

0
.

S
.6

10
< .0
01

.5
49

< .0
01

.4
21

.0
01

.5
80

< .0
01

.5
20

< .0
01

1.
00

0
.

CPRS

T
.5

69
< .0
01

.4
72

< .0
01

.5
26

< .0
01

.4
92

< .0
01

.5
53

< .0
01

.5
15

< .0
01

1.
00

0
.

C
.5

52
< .0
01

.4
93

< .0
01

.5
64

< .0
01

.4
33

.0
01

.4
89

< .0
01

.5
36

< .0
01

.9
39

< .0
01

1.
00

0
.

PR
.2

65
.0

40
.1

37
.2

97
.1

33
.3

10
.3

18
.0

13
.3

62
.0

04
.1

15
.3

82
.5

79
< .0
01

.2
98

.0
21

1.
00

0
.

PSI

T
.5

72
< .0
01

.5
35

< .0
01

.4
26

.0
01

.3
93

.0
02

.5
20

< .0
01

.5
89

< .0
01

.7
53

< .0
01

.7
55

< .0
01

.3
30

.0
10

1.
00

0
.

PS
.4

40
< .0
01

.4
20

.0
01

.2
63

.0
42

.2
41

.0
64

.4
09

.0
01

.4
23

.0
01

.5
81

< .0
01

.6
06

< .0
01

.2
29

.0
79

.8
89

< .0
01

1.
00

0
.

PC
D

I
.5

23
< .0
01

.4
28

.0
01

.4
57

< .0
01

.4
38

< .0
01

.4
90

< .0
01

.5
37

< .0
01

.6
34

< .0
01

.6
34

< .0
01

.2
85

.0
27

.8
04

< .0
01

.6
12

< .0
01

1.
00

0
.

D
C

.5
90

< .0
01

.5
60

< .0
01

.4
82

< .0
01

.4
17

.0
01

.5
21

< .0
01

.5
95

< .0
01

.8
02

< .0
01

.7
83

< .0
01

.3
93

.0
02

.9
23

< .0
01

.7
19

< .0
01

.7
03

< .0
01

1.
00

0
.

N
ot

e.
 A

BC
 =

 A
be

rr
an

t B
eh

av
io

r C
he

ck
lis

t, 
C

PR
S 

= 
ch

ild
-p

ar
en

t r
el

at
io

ns
hi

p 
sc

al
e,

 P
SI

 =
 P

ar
en

tin
g 

St
re

ss
 In

de
x,

 T
 =

 T
ot

al
 S

co
re

, I
 =

 Ir
ri

ta
bi

lit
y,

 L
 =

 L
et

ha
rg

y,
 S

B 
= 

St
er

eo
ty

pe
d 

Be
ha

vi
or

. H
 =

 H
yp

er
ac

tiv
ity

, S
 =

 
Sp

ee
ch

, C
 =

 C
on

fli
ct

, P
R 

= 
po

si
tiv

e 
re

la
tio

ns
hi

p,
 P

S 
= 

Pa
re

nt
al

 S
tr

es
s, 

PC
D

I =
 P

ar
en

t–
C

hi
ld

 D
ys

fu
nc

tio
na

l I
nt

er
ac

tio
n,

 D
C

 =
 D

iffi
cu

lt 
C

hi
ld

. *
Sp

ea
rm

an
’s

 ra
nk

-o
rd

er
 c

or
re

la
tio

n 
co

effi
ci

en
ts

 (r
s)

 a
nd

 th
ei

r a
ss

o-
ci

at
ed

 p
-v

al
ue

s a
re

 p
re

se
nt

ed
 fo

r t
he

 su
bs

ca
le

s o
f t

he
 A

BC
 (T

, I
, L

, S
B,

 H
, S

), 
C

PR
S 

(T
, C

, P
R)

, a
nd

 P
SI

 (T
, P

S,
 P

C
D

I, 
D

C
) m

ea
su

re
s. 



465

Arch Curr Med Res Res 2026; 7(2): 455-470

stress, and the quality of the parent–child relationship, 
and to identify psychiatric comorbidities in children with 
LD. Consistent with one of our hypotheses, children with 
LD exhibited significantly more behavioral problems and 
higher levels of parenting stress, as well as a lower quali-
ty of the parent-child relationship compared to TD peers. 
As expected, psychiatric comorbidities were common in 
the LD group, with ADHD emerging as the most preva-
lent diagnosis, identified in 38.0% of the participants. Fi-
nally, irritability was found to be an important predictor 
of parenting stress in children with LD.

A review of the literature has revealed that poorer lan-
guage competence is closely associated with externaliz-
ing problems (8-10). Expressive language plays a par-
ticularly important role in children’s emotion regulation 
and social problem-solving, and several studies have 
highlighted its self-regulatory function (34, 35). Lan-
guage enables children to label, reflect on, and manage 
their internal emotional states. In addition to supporting 
self-expression, it also facilitates the recognition and in-
terpretation of others’ emotions. When language devel-
opment is limited, children may struggle to understand 
emotional cues, which can hinder their ability to nav-
igate social interactions effectively (36). Furthermore, 
difficulties in verbally expressing emotions and needs 
can lead to frustration or anger, which may contribute to 
the development of externalizing behaviors (10). Poorer 
language competence is also associated with a greater 
risk of peer rejection—an established risk factor for ex-
ternalizing problems (37). These findings highlight the 
need for systematic evaluation and management of ex-
ternalizing symptoms in children with LD, given their 

model was statistically significant, F = 26.745, p < 0.001.

An examination of familial psychiatric and medical 
comorbidities revealed diverse conditions across both 
groups, though no consistent pattern of group-specific 
clustering was observed (see Table 6). Among mothers, 
conditions such as goiter (5.0%) and major depressive 
disorder (3.3%) were reported only in the LD group, 
while papillary thyroid cancer (3.3%), panic disorder 
(3.3%), and adult-diagnosed ADHD (3.3%) were ob-
served exclusively in the HC group. Celiac disease was 
present in both groups (LD: 1.7%; HC: 3.3%). Among 
fathers, hypertension was the most common condition, 
reported in 8.3% of LD cases and 3.3% of HC cases. 
Epilepsy and asthma were reported only in LD fathers 
(1.7% each), while hyperlipidemia and various psychi-
atric diagnoses (e.g., obsessive-compulsive disorder, 
generalized anxiety disorder, ADHD) appeared solely 
in HC fathers, each with a frequency of 1.7%. Notably, 
an unspecified psychiatric disorder was more frequently 
reported in LD fathers (5.0%) compared to HC fathers 
(1.7%). Regarding siblings, ADHD was identified in both 
groups (1.7% in each), while other conditions such as 
asthma and heart failure appeared in isolated cases. The 
second siblings of LD children had higher rates of ADHD 
(3.3%), whereas second siblings in the HC group showed 
one case of obsessive-compulsive disorder (1.7%).

DISCUSSION

This study aimed to compare children with LD and their 
TD peers in terms of behavioral problems, parenting 

Table 5. Stepwise Lineer Regression Analyses 

Unstandardized 
Coefficients Standardized Coefficients 95.0% Confidence 

Interval for B

Model B Standard 
Error

Beta t Significance Lower 
Bound

Upper 
Bound

1 (constant) 66.842 4.993 13.388 < .001 56.848 76.835

ABC - Irritability 2.223 .430 .562 5.172 < .001 1.363 3.084

Note. ABC = Aberrant Behaviour Checklist. A stepwise linear regression analysis was conducted with PSI-Total as the dependent variable. The initial 
model included ABC-Irritability, ABC-Hyperactivity, ABC-Speech, ABC-Lethargy, and ABC-Stereotypic Behavior as independent variables. Ultimately, 
ABC-Hyperactivity, ABC-Lethargy, ABC-Stereotypic Behavior, and ABC-Speech were excluded from the final model. Model Summary, R2 = .316, Adj. 
R2 = .304, F = 26.745, p < .001
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Table 6. Comparison of the Psychiatric and Medical Comorbidities of the Family 

Late Talkers (N = 60) Healthy Controls (N = 60)

Mother

Psoriasis - 1 (1.7%)

Papillary Thyroid Cancer - 2 (3.3%)

Lumbar Disc Herniation - 1 (1.7%)

Insulin Resistant 1 (1.7%) -

Hypothyroid - 1 (1.7%)

Goiter 3 (5.0%) -

Familial Mediterranean Fever - 1 (1.7%)

Celiac Disease 1 (1.7%) 2 (3.3%)

Amputation - 1 (1.7%)

Panic Disorder - 2 (3.3%)

Major Depressive Disorder 2 (3.3%) -

Attention-Deficit Hyperactivity 
Disorder - 2 (3.3%)

Other Anxiety Disorder 1 (1.7%) 1 (1.7%)

Father

Ulcerative Colitis - 1 (1.7%)

Immune Thrombocytopenic Purpura - 1 (1.7%)

Hypertension 5 (8.3%) 2 (3.3%)

Hyperlipidemia - 1 (1.7%)

Epilepsy 1 (1.7%) -

Asthma 1 (1.7%) -

Generalized Anxiety Disorder - 1 (1.7%)

Obsessive Compulsive Disorder - 1 (1.7%)

Attention-Deficit Hyperactivity 
Disorder - 1 (1.7%)

Unknown Psychiatric Disorder 3 (5.0%) 1 (1.7%)

First 
Sibling

Heart Failure 1 (1.7%) -

Asthma 1 (1.7%) 1 (1.7%)

Attention-Deficit Hyperactivity 
Disorder 1 (1.7%) 1 (1.7%)

Second 
Sibling

Obsessive Compulsive Disorder - 1 (1.7%)

Attention-Deficit Hyperactivity Disorder 2 (3.3%) -



467

Arch Curr Med Res Res 2026; 7(2): 455-470

negative judgments from others due to the child's chal-
lenging behaviors may further contribute to increased so-
cial isolation. This social isolation, in turn, may represent 
another factor linked to increased parenting stress. Fur-
thermore, attempts to cope with a child’s irritability may 
be associated with an increased likelihood of negative 
parenting practices, such as yelling or harsh disciplinary 
responses. This pattern may reinforce the child’s irritabil-
ity, potentially creating a vicious cycle. These dynamics 
may negatively affect the parent–child relationship and 
overall family functioning (42). For all these reasons, 
conducting a detailed assessment of externalizing symp-
toms, particularly irritability, in every child presenting 
with language problems is vital both for understanding 
the child's developmental needs and for guiding appro-
priate therapeutic interventions for the family.

There are multiple factors that may contribute to the re-
duced quality of parent–child relationships in children 
diagnosed with LD. A longitudinal study of children's 
language development revealed that beyond the quanti-
ty of linguistic input, a child’s active engagement in com-
munication and the parent’s responsiveness to the child’s 
interests play a critical role in fostering language acqui-
sition (43). This interaction-based process supports lan-
guage development through mechanisms such as joint 
attention and communicative exchanges. However, this 
reciprocal structure may be impaired in children with 
LD. Difficulties in verbal expression may reduce a child’s 
participation in language-rich social contexts, such as 
pretend play, storytelling, conversational exchanges 
during daily routines, singing songs, and reciting nurs-
ery rhymes. This may in turn diminish the frequency 
and quality of parent–child interactions. On the other 
hand, studies have also shown that parents of children 
with LD tend to speak less and respond less frequently 
to their child’s attempts at communication (44). How-
ever, it remains unclear whether these patterns reflect a 
parental reaction to the child’s limited language abilities 
or constitute a contributing factor to reduced quality of 
interaction. Our findings revealed a consistent pattern of 
significant correlations among behavioral problems, par-
ent–child relationship dynamics, and parenting stress. 
This suggests that language development difficulties 
should not be viewed solely as individual challenges, but 
rather as components of a broader network of interacting 
factors that influence parenting stress, relationship quali-
ty, and overall developmental trajectories.

tendency to emerge earlier and their potentially more 
disruptive impact on the child and family.

Although prior research has identified a relationship be-
tween parenting stress and the child’s language ability, 
this area remains relatively underexplored compared to 
other neurodevelopmental disorders, highlighting a no-
table gap in the literature. Language and speech difficul-
ties are not only a concern for the affected child but also 
have important implications for overall family dynam-
ics. Indeed, delayed speech is one of the most common 
reasons for referral among children with developmental 
difficulties (15). Parents of children with LD may expe-
rience heightened stress due to feelings of inadequacy 
related to difficulties in communicating with their child, 
concerns about potential social exclusion, and uncer-
tainties about the prognosis of LD (38). Concerns about 
limited access to appropriate speech and language inter-
ventions, as well as the associated financial burden, may 
also contribute to elevated levels of parenting stress. Fur-
thermore, reduced opportunities for leisure, negative re-
actions from others, and increased social isolation are ad-
ditional factors that may further heighten the emotional 
burden experienced by parents (39). On the other hand, 
parenting stress is influenced by various factors, such as 
socioeconomic status, parental psychopathology, and 
marital satisfaction (39). Therefore, to more accurate-
ly assess parenting stress in this sample, future studies 
should account for potential confounding variables and 
consider differences across specific subtypes of LD.

Some studies suggest that increased parenting stress in 
children with LD may be more influenced by the child’s 
externalizing symptoms than by the language difficul-
ties (40). In our study, irritability emerged as a strong 
predictor of parenting stress in parents of children with 
LD, highlighting its particularly prominent role among 
these externalizing symptoms. This finding is consist-
ent with previous research identifying irritability as a 
transdiagnostic risk factor implicated in various psychi-
atric disorders (41), and strongly associated with family 
dysfunction and elevated levels of parenting stress (42). 
Difficulties in language development, as well as temper 
outbursts and frustration intolerance, may be associated 
with parental feelings of anger, inadequacy, and exhaus-
tion, all of which are associated with increased levels of 
parenting stress. The need for constant vigilance in an-
ticipation of potential outbursts, the unpredictability of 
when crises might arise, and the likelihood of receiving 
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ity of the findings. In addition to detailed sociodemo-
graphic, personal, and family history data, as well as 
developmental trajectories, the systematic assessment 
of psychiatric comorbidities further contributes to the 
robustness of the study design.

 However, several limitations should be noted. The 
cross-sectional design precludes any inference of cau-
sality between the variables examined. The recruitment 
of participants from only two clinical centers may re-
strict the generalizability of the findings. Additionally, 
The use of standardized scales rather than direct obser-
vational methods to assess parameters such as the par-
ent–child relationship and parenting stress constitutes 
a notable limitation of the study. Although comprehen-
sive clinical interviews were conducted to diagnose LD, 
the absence of objective language assessment tools (e.g., 
TEDIL) represents a limitation. In addition, while AN-
COVA results showed that parental education level did 
not significantly affect the main findings, it may still be 
considered a potential confounding factor, given its in-
fluence on children’s language development and broad-
er parenting practices. Furthermore, since the LD group 
was selected through clinical applications, children with 
more severe symptoms are likely to be overrepresented, 
which may limit the generalizability of the findings to 
the population. Finally, the study did not include a de-
tailed evaluation of potential confounding factors such 
as socioeconomic status, marital satisfaction, and paren-
tal psychopathology, all of which are known to influ-
ence parenting stress and the parent–child relationship.

This study highlights that children with LD show sig-
nificantly more behavioral problems, increased parent-
ing stress, and poorer quality in parent–child relation-
ships compared to their TD peers. Notably, irritability 
emerged as a strong predictor of parenting stress. In ad-
dition, the high prevalence of psychiatric comorbidities, 
particularly ADHD, further emphasizes the multifaceted 
nature of LD as a neurodevelopmental disorder. These 
findings suggest that LD should be conceptualized as 
part of a broader developmental profile with significant 
behavioral and parental implications, rather than solely 
as a language impairment. Early, multidimensional in-
terventions targeting child externalizing problems—par-
ticularly irritability—as well as parenting stress and the 
parent–child relationship are important. Future longitu-
dinal research is needed to clarify causal pathways and 
guide individualized therapeutic interventions.

These findings highlight the high prevalence of neu-
rodevelopmental and behavioral comorbidities in 
children with LD, particularly ADHD. This frequent 
co-occurrence of ADHD is largely due to overlapping 
neurodevelopmental mechanisms, including attention, 
impulse control and language development. Children 
with both LD and ADHD often experience more pro-
nounced reading and learning difficulties, which may 
have an additional negative impact on their academic 
success (23). Recognizing this common comorbidity is 
crucial for the early identification and targeted interven-
tion, both of which are critical to improving develop-
mental trajectories in this population.

Although our analyses did not show a significant effect 
of parental education level on the results, previous re-
search consistently demonstrates a positive relationship 
between parental education and the quality of the par-
ent–child relationship. One possible explanation is that 
the financial difficulties, often associated with lower 
household income, may reduce parents’ use of warm 
and responsive parenting practices. Lower income has 
also been associated with limited access to materials 
that foster children’s cognitive and socio-emotional de-
velopment, along with reduced participation in recrea-
tional activities. In addition, parents with higher levels 
of education are more likely to have access to knowl-
edge about child development and education. This may 
facilitate the adoption of more informed and supportive 
parenting practices across multiple domains, including 
language development (45-47). Furthermore, previous 
studies have shown that parental education level is neg-
atively associated with parenting stress. This association 
may be attributable to the limited access to social sup-
port networks, limited parenting knowledge, skills, and 
resources, and lower self-efficacy often observed among 
parents with lower levels of education (48). Therefore, 
parental education should still be considered a poten-
tially important determinant in different contexts.

Strengths and Limitations

This study has several important strengths. It provides 
a comprehensive evaluation of children with LD, with 
a particular focus on behavioral problems, parenting 
stress, and the quality of the parent–child relationship. 
The inclusion of a healthy control group matched for 
age, gender, and a range of sociodemographic variables 
enhances methodological rigor and supports the valid-
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