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Abstract

Childhood dysregulation profile (DP) involves co-occurring difficulties regulating emotions, behaviour and cognitions,
and is associated with adverse outcomes. However, its early predictors are not well understood. We examined child- and
family-related predictors of borderline and clinical DP symptoms at ages 5 and 8 years. Participants were 3,467 children
from the UK Household Longitudinal Study. Parents reported on early child-related factors (infant regulatory problems,
age 3 temperament and screen media use), prenatal exposures (smoking, alcohol) and postnatal family factors (parental
psychological distress, stimulating home environment), and DP symptoms at ages 5 and 8§ years. Hierarchical logistic
regression analyses were conducted to examine predictors of borderline and clinical DP symptoms and their persistence
over time. Negative affect at age 3 predicted borderline and clinical DP symptoms at ages 5 and 8 years, as well as symp-
tom persistence. Other child-related predictors included impulsivity, impatience and irregularity, whereas family-related
factors were not consistent predictors. These findings highlight the role of child temperament, particularly negative affect,
in the development and persistence of dysregulation symptoms. Early identification of temperament-based risk factors
may support targeted interventions to strengthen children’s self-regulation skills before dysregulation difficulties become
more persistent and difficult to modify.
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Childhood dysregulation profile (DP) is a pattern of co-occur-
ring difficulties in regulating emotions, behaviour and cogni-
tion [1], observable from preschool age [2]. It reflects broad
difficulties in self-regulation that cut across internalising and
externalising domains [3]. DP is typically operationalized
using composite scores derived from the emotional problems,
conduct problems, and hyperactivity/inattention subscales of
widely used instruments such as the Child Behaviour Check-
list (CBCL) and the Strengths and Difficulties Questionnaire
(SDQ) [4]. Although the SDQ-DP is shorter, it demonstrates
clinical associations comparable to those of the CBCL-DP
[5]. Conceptualised dimensionally, higher levels of DP are
associated with greater impairment and increased psychiatric
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risk. Accordingly, DP is increasingly regarded as an early
transdiagnostic risk marker for persistent self-regulation dif-
ficulties and later severe and persistent psychopathology [6,
7]. However, limited evidence exists regarding which early
child and environmental factors predict borderline and clini-
cal levels of DP, and which contribute to the persistence of
these symptoms across early childhood.

Early life predictors of childhood DP:
existing knowledge and gaps in the
literature

Two systematic reviews have examined predictors of child-
hood DP. The first [8] reported associations with genetic
heritability, differences in brain functioning, parental sub-
stance use, and parenting behaviours. However, its conclu-
sions were constrained by limited search terms, the inclusion
of cross-sectional and longitudinal designs, and the small
number of studies specifically focused on childhood DP,
thereby limiting the generalizability of its findings.
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A second systematic review [9] provided a more compre-
hensive synthesis of prospective longitudinal studies con-
ducted in non-clinical populations, aiming to identify early
emerging risk factors prior to the onset of clinical symp-
toms. This review highlighted several family-related predic-
tors, including poorer parental mental health, lower parental
education, prenatal substance exposure, and broader social
adversity. Child-related factors such as male sex, difficult
temperament, and early regulatory problems (infant exces-
sive crying, sleeping or feeding problems), were also asso-
ciated with increased risk of DP.

Despite these findings, important gaps remain. Most stud-
ies have examined family and child-related factors in isola-
tion, limiting understanding of their contributions. Much
empirical literature is based on cross-sectional or clinically
referred samples, limiting insights into the developmental
emergence and persistence of childhood DP within the gen-
eral population. No population-based studies to date have
yet investigated early predictors of childhood DP while
distinguishing between borderline and clinical levels of
severity. Identifying such early risk factors is essential for
clarifying developmental pathways and informing early
detection and intervention efforts.

Current study

From a developmental psychopathology perspective, early
child characteristics such as temperament, regulatory
capacity, and impulsivity may represent proximal vulner-
abilities for the emergence of DP, whereas family-related
factors reflect broader contextual influences that may shape
risk trajectories over time [10]. To examine their contribu-
tions to the severity and persistence of DP symptoms across
early childhood, the current study uses a stepwise model-
ling approach. First, covariates and child-related factors are
examined to evaluate their associations with borderline and
clinical levels of DP at ages 5 and 8. Second, family-related
factors are added to test whether they provide incremental
explanatory value beyond child characteristics. Predictors
of DP at a single time point may differ from those underly-
ing persistence, making it important to distinguish factors
linked to emergence and continuity of DP at different sever-
ity levels.

Because persistent DP is more strongly associated with
later psychopathology than transient symptoms [1], the pri-
mary focus of the study was to identify predictors of stable
borderline and clinical DP symptoms across early child-
hood. Transitions between borderline and clinical levels
were examined in exploratory analyses to provide prelimi-
nary insights into factors associated with changes in symp-
tom severity over time.
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The aims of the current study were:

1. To identify child- and family-related predictors of bor-
derline and clinical DP symptoms at ages 5 and 8 years.

2. To identify child- and family-related predictors of persis-
tent borderline and clinical DP symptoms from ages 5 to
8 years, and to examine whether these predictors differ
from those associated with borderline and clinical level
DP symptoms at single time point.

Methods
Participants

The data are from Understanding Society, the UK House-
hold Longitudinal Study (UKHLS) (University of Essex
[11]), a stratified clustered sample of approximately 30,000
UK households in 2009, with additional ethnic minority
boost samples. UKHLS annually collects extensive infor-
mation on social, economic, health and behavioural infor-
mation of all household members. Adult participants (16 or
older) are interviewed face-to-face or through a self-com-
pletion online survey, while for children under the age of
10 their parents or responsible adults provide information
about them [12].

Participants were drawn from the Pregnancy and Early
Childhood (PEACH) dataset, a cross-wave dataset derived
from Understanding Society that combines parent-reported
pregnancy, infancy, child development and family informa-
tion collected between 2009 and 2024 (University of Essex
[11]). Because the PEACH combines information collected
across multiple survey waves and developmental stages,
data availability varied across measures. Some children
did not have data for all variables because they had not yet
reached the target age for a particular assessment, were not
eligible for specific modules, or because the relevant infor-
mation was unavailable within a given survey wave. Of the
4,635 children with available PEACH data, 3,467 (74.8%)
had outcome data available at both ages 5 and 8 years and
were therefore included in the present study. Consequently,
exclusions primarily reflected data availability within the
longitudinal survey design rather than active withdrawal
from the study.

The sample included equal proportions of males (51%)
and females (49%), which is representative of the UK popu-
lation (Office for National Statistics [13]). The mean birth
weight of children was 3.41 kg (SD=0.65) and 18.9% were
born preterm. Most mothers and fathers were of white eth-
nicity (81% and 83%) and attained a university degree (63%
and 55%). More fathers were employed (81%) than mothers
(34%).
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Measures
Childhood dysregulation profile (DP)

Mothers reported on their children’s emotional and behav-
ioural difficulties at ages 5 and 8 using the SDQ [14]. The
SDQ contains 25 items across five subscales: emotional
symptoms, conduct problems, hyperactivity/ inattention,
peer problems and prosocial behaviour. Responses are rated
on a 3-point Likert scale (0 = not true, 1 = somewhat true, 2
= certainly true); higher scores indicating higher difficulties.
In line with the previous studies [3, 4], emotional symptoms,
conduct problems, and hyperactivity/inattention subscales
were summed to create a total childhood DP symptom score
at each time point. Consistent with previous research [15],
children were classified as showing borderline (> 10 and <
14, 80th percentile) and clinical symptoms ( = > 14, 90th
percentile) at ages 5 and 8.

Early predictors

A range of child- and family-related early predictors were
included (See Table 1 for a brief overview; Supplementary
File 1 for detailed explanation)

Covariates

The following covariates were included: child sex, paren-
tal ethnicity (non-white British = 0; white British = 1)
and educational attainment (no university degree = 0;
university degree or other higher degree = 1), preterm
birth (born on time = 0; born before expected due date =
1) [18, 19].

Statistical analysis
Weights and missing data strategy

8-year pooled cross-sectional weights were applied to
the analyses which incorporates the sampling strata and
primary sampling units specified in the survey design,
allowing to estimate population-level parameters that are
generalizable to the UK population. To account for miss-
ing data, multiple imputation (20 times) using chained
equations were conducted using the “mi” command in
Stata (StataCorp [20]).

Main analyses

Descriptive statistics were used to summarize the char-
acteristics of the sample. Bivariate Pearson correlations

were conducted to examine the relationships between
dysregulation symptoms at ages 5 and 8, including total
dysregulation scores and the three subscales (emotional
symptoms, hyperactivity/ inattention, and conduct prob-
lems) at each time point.

To address the main hypotheses, first, a multinomial
logistic regression analysis was conducted to examine the
predictors of borderline and clinical level childhood DP
symptoms at ages 5 and 8 following the procedure outlined
by Aiken and West [21]. This involved: (a) entering covari-
ates (female sex, parental ethnicity and education level,
preterm birth); (b) including child-related predictors (regu-
latory problems, negative affect, risk-taking, impulsivity,
impatience, regularity, and screen media exposure; Model
1); and (c) including family-related predictors (maternal and
paternal psychological distress, and maternal substance use
during pregnancy; Model 2). The analyses were conducted
separately for 5- and 8-years outcomes.

Second, to investigate the predictors of the persistence
of DP symptoms from ages 5 to 8, the following groups
were created: (1) persistent borderline level DP (0=no
DP symptoms at 5 and 8 years, 1 =Dborderline level DP
symptoms at both 5 and 8 years), and (2) persistent clini-
cal levels (0=no DP symptoms at 5 and 8 years, 1 =clini-
cal level DP symptoms at both 5 and 8 years). The main
analyses were repeated using these variables as outcome
measures, following the same analytical procedure.

In line with previous research which has used multiple
pairwise comparisons [22], a Bonferroni correction was
applied to the four primary outcomes examined (border-
line and clinical DP symptoms at ages 5 and 8), result-
ing in an adjusted significance threshold of p = .0125 (=
0.05/4). The same threshold was also applied to the per-
sistence analyses as a conservative criterion for statistical
significance.

Exploratory analyses

To explore the predictors of changes in DP symptom
severity, exploratory secondary analyses were conducted
focusing on children whose DP symptom levels transi-
tioned between ages 5 and 8 from borderline at 5 years to
clinical at 8 years, and from clinical at 5 years to border-
line at 8 years, Multinomial logistic regression models
were estimated using transition status (i.e., borderline to
clinical, and clinical to borderline) as outcome variables,
following the same analytical procedure as the primary
analyses, with covariates entered in the first step, child-
related predictors in the second step, and family-related
predictors in the final step. These analyses were intended
to provide preliminary insights into factors associated
with changes in DP symptom severity over time.
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Table 1 Description of included Predictors Measurement Assess-
predictors, measurement, and ment
assessment time points Time
Point
Child-related predictors
Regulatory Sum score of two items per regulatory problem [16]. Within
Problems Excessive crying one year
Difficult to soothe (0 = very easy to about average; | = somewhat difficult after
and very difficult) birth
Cries a lot or most of the time (0 = some of the time to rarely ifatall; 1 =a
lot of the time and most of the time)
Sleeping problems
Long settling duration (0 = 30 min or less; 1 = more than 30 min)
Night waking frequency (based on 90th percentile, 0 = 3 times or less; 1 =4
times or more).
Feeding problems
Food refusal (0 = not true; 1 = somewhat true and certainly true)
No appetite (0 = not true; 1 = somewhat true and certainly true).
Temperament: Sum score of three items: Usually unhappy, irritated, and difficult to comfort 3 years
negative affect (1 = agree completely; 4 = disagree completely).
Risk aversion Unwillingness to take risks (1 = completely unwilling to take risks; 7 = 3 years
completely willing to take risks).
Impatience Generally impatient (1 = very impatient; 7 = very patient). 3 years
Impulsivity Generally impulsive (1 = not at all impulsive; 7 = very impulsive). 3 years
Regularity Sum score of two items: Regularity of sleeping and eating times (No, never 3 years
or almost never; yes, sometimes; yes, usually; yes, always).
Screen media  Duration of screen media exposure (hours) on a school day and weekend. 3 years
exposure
Family-related predictors
Psychological General Health Questionnaire (GHQ) [17] Within
distress one year
after
birth
Stimulat- Parent reads to child (not at all; less often; once or twice a month; once or 3 years
ing home twice a week; several times a week; everyday).
environment
Substance use during pregnancy
Smoking dur- Smoking at all during pregnancy (Yes/no). Within
ing pregnancy one year
after
birth
Alcohol Frequency of alcohol use (every day, 56 times per week, 3—4 times per Within
use during week, 1-2 times per week, 1-2 times per month, less than once a month, one year
pregnancy never). after
birth

Interpretation

likelihood of finding significant P values for small effects in
large sample sizes, results are interpreted with emphasis on

Results are presented as odds ratios (OR) and 95% confi-
dence intervals (CI) for membership in each category rela-
tive to the reference category. An OR indicates the change in
the odds of belonging to a specific childhood DP symptom
category associated with a one-unit increase in each predic-
tor, compared with the reference category. An OR greater
than 1 indicates higher odds of membership in that category,
whereas an OR less than 1 indicates lower odds. The 95% CI
represents the range within which the true OR is expected
lie within 95% confidence; associations are considered sta-
tistically significant when CI does not include 1. Given the
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both effect size and the corresponding 95% Cls [23].

Results

Supplementary Table 1 shows bivariate correlations among
childhood dysregulation profile symptoms at 5 and 8 years.
At both time points, similar proportions of children exhib-
ited borderline level DP symptoms (10.8% at age 5 and
13.8% at age 8) and clinical level DP symptoms (9.8% at
age 5 and 10.2% at age 8) (Fig. 1).
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Fig. 1 Percentages of normative,
borderline and clinical DP symp-
toms at 5 and 8 years
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Most children (84.1%) showed no DP symptoms at either
age, 3.8% had persistent borderline and 5.8% had persistent
clinical level DP symptoms. Similar percentages of children
transitioned between severity levels over time: 3.1% moved
from borderline symptoms at age 5 to clinical symptoms at
age 8, 3.2% moved from clinical symptoms at age 5 to bor-
derline symptoms at age 8.

Associations between early child and
family-related predictors and childhood
dysregulation symptoms at 5 and 8 years

Borderline DP symptoms at 5 years

In Model 1, feeding problems (OR=1.76, 95% CI=1.03;
3.01, p=.03), negative affect at age 3 (OR=1.21, 95%
CI=1.11; 1.31, p<.001), impulsivity (OR=1.26, 95%
CI=1.09; 1.46, p<.001) and impatience (OR=1.18, 95%
CI=1.05; 1.33, p<.001) at age 3 were associated with an
increased the likelihood of borderline level DP symptoms at
age 5 (Supplementary Table 2; Fig. 2). Following Bonfer-
roni correction, only negative affect, impulsivity and impa-
tience remained significant.

After adjusting for family-related variables in Model
2, negative affect (OR=1.24, 95% CI=1.14; 1.36,
p<.001), impulsivity (OR=1.26, 95% CI=1.09; 1.46,
p=.001), and impatience at age 3 (OR=1.21, 95%
CI=1.07; 1.37, p=.003) remained significant predictors.
Only negative affect and impulsivity remained signifi-
cant after correction for multiple comparisons. Father’s

postnatal psychological distress was also associated with
an increased likelihood of borderline DP symptoms at
age 5 (OR=1.04, 95% CI=1.00; 1.09, p=.04). However,
this association did not remain significant after correction
for multiple comparisons.

Clinical DP symptoms at 5 years

In Model 1, sleeping problems during the first year
(OR=1.67,95% CI=1.09; 2.56, p=.01), negative affect
(OR=1.32, 95% CI=1.20; 1.46, p<.001), impulsivity
(OR=1.49, 95% CI=1.27; 1.76, p<.001), impatience
at age 3 (OR=1.49, 95% CI=1.29; 1.72, p<.001) were
associated with an increased likelihood of clinical DP
symptoms at age 5. Regularity at age 3 was associated
with a decreased likelihood of clinical level DP symp-
toms at age 5 (OR=0.79, 95% CI=0.66; 0.93, p=.006)
(Supplementary Table 2; Fig. 2). All survived Bonfer-
roni corrections.

After adjusting for family-related variables in Model
2, negative affect (OR=1.28, 95% CI=1.17; 1.41,
p<.001), impulsivity (OR=1.57, 95% CI=1.33; 1.84,
p<.001), and impatience (OR=1.44, 95% CI=1.24;
1.68, p<.003) at age 3 remained significant predictors.
These associations were robust to correction for multiple
comparisons.

Additional predictors of clinical DP symptoms at 5
years included excessive crying during the first year
(OR=1.81, 95% CI=1.02; 3.22, p=.04). A stimulating
home environment at age 3 (OR=0.76, 95% CI=0.59; 0.98,
p=.03) decreased the likelihood of clinical DP predictors.
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Fig. 2 Associations between early child and family-related predic-
tors and borderline and clinical DP symptoms at 5 years. Odds ratios
(ORs) and 95% confidence intervals (CIs) are shown for each predic-
tor. Red markers indicate statistically significant associations (p <.05),

However, these associations did not remain significant
after correction for multiple comparisons.

Borderline DP symptoms at 8 years

In Model 1, negative affect at age 3 (OR=1.13, 95%
CI=1.06; 1.21, p<.001) was associated with borderline-
level DP symptoms. Regularity (OR=0.90, 95% CI=0.82;
0.99, p=.04) was associated with a decrease in border-
line-level DP symptoms. Following Bonferroni correc-
tion, only the association with negative affect remained
significant. After adjusting for family-related in Model
2, both negative affect (OR=1.19, 95% CI=1.06; 1.33,
p=.003) and regularity (OR=0.82, 95% CI=0.68; 0.99,
p=.04) at age 3 remained significant predictors. However,
after Bonferroni correction, only negative remained sig-
nificant. No other significant associations were observed

(Fig. 3).
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and blue markers indicate non-significant associations. Asterisks (¥)
denote associations that remained statistically significant following
Bonferroni correction for multiple comparisons

Clinical DP symptoms at 8 years

In Model 1, excessive crying during the first year
(OR=1.71, 95% CI=1.13; 2.59, p=.01), negative affect at
age 3 (OR=1.12, 95% CI=1.05; 1.21, p=.001), impulsiv-
ity (OR=1.33, 95% CI=1.19; 1.48, p<.001) and impatience
(OR=1.16, 95% CI=1.06; 1.28, p=.001) were associated
with an increased likelihood of clinical-level DP symptoms
at age 3 (Fig. 3). All associations remained significant fol-
lowing Bonferroni corrections.

After adjusting for family-related variables in Model
2, only negative affect (OR=1.21, 95% CI=1.07; 1.38,
p=.002) and impulsivity at age 3 (OR=1.50, 95% CI=1.22;
1.86, p<.001) remained significant predictors. These asso-
ciations were robust to correction for multiple comparisons.

Additionally, maternal postnatal psychological distress
was associated with an increased likelihood of clinical
DP symptoms at 8 years (OR=1.08, 95% CI=1.01; 1.16,
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Fig. 3 Associations between early child and family-related predic-
tors and borderline andclinical DP symptoms at 8 years. Odds ratios
(ORs) and 95% confidence intervals (CIs) are shown for each predic-
tor. Red markers indicate statistically significant associations (p <.05),

p=.03). However, this association did not remain significant
after correction for multiple comparisons.

Associations between early child and
family-related predictors and the course of
childhood dysregulation symptoms from 5
to 8 years

Persistent borderline DP symptoms

In Model 1, significant predictors of persistent borderline
level DP symptoms were feeding problems during the first
year (OR=2.99, 95% CI=1.22; 7.35, p=.01) and negative
affect at 3 years (OR=1.34, 95% CI=1.16; 1.55, p<.001).
Following Bonferroni correction, feeding problems and
negative affect remained significant. After adjusted for
family-related variables in Model 2, both feeding prob-
lems (OR=2.88, 95% CI=1.17; 7.11, p=.02) and negative
affect at 3 years (OR=1.34, 95% CI=1.16; 1.54, p<.001)
remained significant predictors. In contrast, excessive cry-
ing during the first year was associated with reduced odds
of persistent borderline-level DP symptoms between ages
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25 30 35 00 05 10 15 20 25 3.0 35
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and blue markers indicate non-significant associations. Asterisks (¥)
denote associations that remained statistically significant following
Bonferroni correction for multiple comparisons

5 and 8 (OR= 0.39, 95% CI= 0.15; 0.99, p=.047) (Supple-
mentary Table 3; Fig. 4). However, only negative affect at
3 years remained significant after Bonferroni correction. No
other significant associations were observed

Persistent clinical DP symptoms

In Model 1, negative affect at age 3 (OR=1.35,95% CI=1.18;
1.54, p<.001), impulsivity (OR=1.60, 95% CI=1.27; 2.02,
p<.001) and impatience (OR=1.35, 95% CI=1.09; 1.67,
p=.005) were associated with an increased likelihood of per-
sistent clinical-level DP symptoms. In contrast, regularity at
age 3 was associated with a decreased likelihood (OR=0.66,
95% CI=0.52; 0.84, p=.001). All four associations remained
significant following Bonferroni corrections.

After adjusting for family-related variables in Model
2, the effects of negative affect (OR=1.31, 95% CI=1.14;
1.51, p<.001), impulsivity (OR=1.57, 95% CI=1.23;
1.99, p<.001), impatience (OR=1.36, 95% CI=1.10; 1.68,
p=.004) and regularity (OR=0.68, 95% CI=0.54; 0.86,
p=.002) at age 3 remained significant (Supplementary
Table 3; Fig. 4). All associations were robust to correction
for multiple comparisons.
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Fig. 4 Associations between early child and family-related predictors
and the course of persistent borderline and clinical DP symptoms from
5 to 8 years. Odds ratios (ORs) and 95% confidence intervals (Cls) are
shown for each predictor. Red markers indicate statistically significant

Maternal smoking during pregnancy was also associated
with an increased likelihood of persistent clinical-level DP
symptoms (OR=2.30, 95% CI=1.05; 5.14, p=.036). How-
ever, this association did not remain significant after correc-
tion for multiple comparisons.

Exploratory Analyses

Infant sleeping problems and negative affect, impulsivity
and impatience at 3 years were associated with transitions
between borderline and clinical level DP symptoms from
ages 5 to 8, in both directions (all p<=0.03) (Supplementary
Table 4).

Discussion

This study examined early child- and family-related pre-
dictors of borderline and clinical DP symptoms at ages 5
and 8 years, as well as predictors of symptom persistence
across early childhood. Several child-related characteristics
emerged as consistent predictors of childhood DP. In par-
ticular, negative affect at age 3 was the strongest and most
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associations (p < .05), and blue markers indicate non-significant asso-
ciations. Asterisks (¥) denote associations that remained statistically
significant following Bonferroni correction for multiple comparisons

robust predictor of both borderline and clinical DP symp-
toms at ages 5 and 8 and of persistent DP symptoms over
time, even after adjusting for family-related factors and cor-
rection for multiple comparisons. Impulsivity, impatience,
and low regularity also showed consistent associations with
DP, particularly at the clinical level and for symptom per-
sistence. In contrast, family-related factors showed limited
and comparatively weak associations with DP symptoms
and did not consistently predict their persistence.

Clinically significant DP symptoms typically emerged by
age 5 and showed substantial stability across early child-
hood, with relatively few children developing new clini-
cal-level symptoms by age 8. This pattern indicates that
childhood DP is largely an early-emerging and persistent
condition [24, 25]. This suggests that the preschool period
may represent a critical window for detection and interven-
tion, as difficulties present by age 5 are unlikely to resolve
spontaneously for many children.

Negative affect at age 3 appears to reflect a temperamental
vulnerability that contributes to the emergence of dysregu-
lation, which in turn may increase risk for later psychopa-
thology. This finding aligns with prior research identifying
negative affect as a key risk factor for childhood DP [19, 26,
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27], and with broader evidence linking negative affect to a
range of later mental health difficulties [28]. Longitudinal
studies spanning from early childhood through adolescence
and adulthood are needed to clarify whether DP mediates
the pathway from early negative affect to later mental health
outcomes.

Alternatively, the association between negative affect
and DP may reflect shared genetic and environmental vul-
nerabilities. Negative affect, internalising and externalis-
ing, and cognitive regulation difficulties have been shown
to share genetic underpinnings as well as environmental
influences such as low parental warmth and stress [29, 30].
Increasingly, research suggests that genetic factors confer
susceptibility rather than direct causation, with their effects
unfolding through interactions with environmental contexts
[29, 31]. Thus, early negative affect may signal a biologi-
cally rooted sensitivity that increases the likelihood of DP
symptoms in the presence of certain environmental factors.

In addition to negative affect, impulsivity, impatience
and regularity at 3 years were consistent predictors of DP
symptoms. Impulsivity predicted clinical DP at 5 and 8
years as well as the persistence of symptoms, suggesting
that early difficulties with behavioural control may play a
central role in more severe and enduring dysregulation. This
finding is consistent with research documenting comorbid-
ity between DP and ADHD [7, 32]. It raises the possibil-
ity that early impulsivity may mark a shared developmental
pathway linking DP and later neurodevelopmental difficul-
ties, though further research is needed to disentangle these
trajectories.

The results also indicate that dysregulation problems in
childhood may be detectable from infancy, with excessive
crying, feeding problems and sleeping difficulties emerg-
ing early indicators. Excessive crying in the first year pre-
dicted clinical DP at age 5 after adjusting for family-related
factors, although its association at age 8 weakened when
family factors were considered. Feeding problems were
associated with persistent borderline-level DP symptoms.
In addition, excessive crying during the first year was also
associated with a lower likelihood of persistent borderline-
level DP symptoms between ages 5 and 8 years. This finding
was unexpected [33] and should be interpreted cautiously,
given its marginal significance and failure to survive cor-
rection for multiple comparisons. One possible explanation
is that crying was assessed broadly across the first year of
life, potentially capturing heterogenous developmental pat-
terns rather than persistent regulatory difficulties. Sleeping
problems were related to changes in levels of DP symptoms.
These findings suggest that, early regulatory difficulties may
represent some of the earliest manifestations of later dysreg-
ulation [23]. This is consistent with meta-analytic evidence
identifying early irritability as a transdiagnostic risk factor

for later psychopathology [34]. However, their longer-term
impact may depend partly on subsequent developmental
and environmental factors.

Family-related factors showed limited independent asso-
ciations with DP symptoms after accounting for child tem-
perament and infant regulatory problems. Although paternal
psychological distress predicted borderline DP at age 5 and
maternal distress predicted clinical DP at age 8, these effects
were small, and did not predict persistence symptoms, and
did not remain significant after correction for multiple
comparisons. This was unexpected given extensive prior
evidence highlighting the role of family-related factors in
childhood DP [19, 25, 35].

The limited family effects observed here may reflect
methodological differences, statistical adjustment for child
temperament, particularly negative affect, or bidirectional
parent-child processes. Parenting a child who is often dis-
tressed, irritable or difficult to soothe may increase parental
stress and psychological difficulties, and may shape parental
perceptions of the child [36]. Such reciprocal influences are
consistent with transactional models of development, sug-
gesting child temperament and family environment likely
influence one another over time [16, 37, 38].

One explanation for the limited direct effects of fam-
ily-related factors comes from the exploratory analyses
examining transitions in DP symptom severity over time.
An interesting finding from these analyses was that sleep-
ing problems, negative affect, impulsivity and impatience
consistently predicted transitions in childhood DP symptom
severity over time. Specifically, these characteristics were
associated with both an increase in symptom severity, from
borderline-level DP symptoms at age 5 to clinical-level
symptoms at age 8, and a decrease in severity, from clinical-
level symptoms at age 5 to borderline-level symptoms at
age 8. At first glance, these bidirectional associations may
appear contradictory. However, they suggest that these child
characteristics may not function as direct determinants of
developmental trajectories but rather as markers of underly-
ing vulnerability to dysregulation. Whether this vulnerability
becomes amplified or attenuated over time may depend on
broader family and environmental context in which devel-
opment unfolds. This interpretation is consistent with trans-
actional models of development and the circular feedback
processes described by Caro-Cailizares et al., [8], whereby
child characteristics and environmental influences continu-
ously shape one another over time. For example, a child
with high levels of negative affect or poor self-regulation
may show reductions in DP symptoms when these difficul-
ties are met with sensitive parenting, emotional support and
adaptive family functioning [24, 39]. In contrast, the same
child characteristics may contribute to escalating symptom
severity when combined with adverse experiences such as
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harsh parenting, family stress or poor parental mental health
[40—42]. Thus, the same early temperamental vulnerabilities
may be associated with both improvement and deterioration
in DP symptoms because their developmental impact is con-
tingent on the environmental context.

Notably, postnatal maternal distress did not follow the
same pattern as the child-related predictors. Whereas sleep-
ing problems, negative affect, impulsivity and impatience
were associated with both worsening and improving symp-
tom trajectories, maternal distress was only associated with
worsening outcomes. This finding suggests that parental
psychological distress may act less as a marker of underly-
ing vulnerability and more as a contextual risk factor that
increases the likelihood that early dysregulatory tendencies
become entrenched over time. However, given the observa-
tional nature of the study, bidirectional influences between
child difficulties and parental distress cannot be ruled out.

Clinical implications

The present findings provide several practical implications
for clinicians working with young children and families.
First, clinicians can incorporate early assessment of temper-
ament, particularly negative affect and emotional reactivity,
into routine developmental surveillance. Brief parent-report
measures or structured observations of how a child responds
to frustration or distress may help identify those at risk for
persistent dysregulation. Impulsivity and impatience at age
3 emerged as a robust predictor of both borderline and clini-
cal DP symptoms at ages 5 and 8, as well as their persis-
tence over time [43]. Children who are frequently irritable,
intensely reactive, and slow to calm may warrant closer
monitoring, even in the absence of marked family adversity.

Second, clinicians can use this information to guide the
timing of intervention. Because clinically significant DP
symptoms tend to emerge early and remain stable, waiting
for difficulties to resolve with age may not be appropriate
for children showing persistent emotional and behavioural
dysregulation in preschool years. Instead, early referral to
preventive or early intervention services may be justified
when high negative affect co-occurs with emerging regula-
tion difficulties [44, 45].

Third, intervention planning can prioritize strengthening
emotion regulation capacities [46]. Clinicians may focus on
helping children build skills in identifying emotions, tol-
erating frustration, and using adaptive calming strategies.
Parent-focused components can emphasize scaffolding,
co-regulation, consistent responses to emotional outbursts,
and structured support for behavioural control. Even when
family-related predictors are not independently robust,
involving caregivers remains essential, as they are central to
shaping children’s regulatory environment.

@ Springer

Fourth, clinicians can use information about early tem-
perament and sleep difficulties to inform psychoeducation.
Explaining to parents that high negative affect may reflect
a temperamental vulnerability, rather than intentional mis-
behaviour, can help reduce blame and increase engagement
with supportive strategies [47]. Clinicians can also help
parents understand that sleep difficulties and self-regulatory
challenges often co-occur in early childhood and may rein-
force one another over time. Promoting healthy sleep rou-
tines may therefore represent one pathway for supporting
children’s emerging self-regulatory capacities [48]. This
framing may encourage parents to adopt proactive regula-
tion-building approaches, rather than relying primarily on
reactive disciplinary responses.

Finally, screening systems in primary care, health visit-
ing, and early education settings could integrate questions
about persistent irritability, impulsivity, and difficulties with
calming by age 3. Identifying at-risk children before school
entry creates an opportunity to intervene during a develop-
mentally sensitive period, when regulatory systems are still
maturing and more amenable to change. Clinicians can use
early temperamental markers not only to identify risk, but to
act preventively and potentially alter longer-term develop-
mental trajectories.

Strengths and Limitations

Strengths of this study include the use of a large longitudi-
nal UK sample and inclusion of multiple child and family
factors. Several limitations should be considered. First, reli-
ance on parent reports may have introduced reporter bias
and social desirability effects. Second, although exclusions
primarily reflected age-specific data availability rather than
active participant attrition, analyses were restricted to chil-
dren with outcome data available at both ages 5 and 8 years.
Because formal comparisons between included and excluded
participants were not conducted, it remains unclear whether
systematic differences existed between these groups. Conse-
quently, the representativeness of the final analytical sample
and the potential for selection bias cannot be fully evalu-
ated. Third, because UKHLS data are collected in waves
rather than at fixed developmental ages, some measures
were obtained at slightly different ages across participants.
For example, infant crying was assessed at varying points
during the first year of life, despite rapid developmental
changes in crying across infancy [49]. Similarly, prenatal
substance use was assessed as a broad measure of exposure
during pregnancy and did not capture the timing of exposure
across pregnancy trimesters, which may be important given
evidence of timing specific effects on development [50,
51]. Additionally, several predictors yielded relatively wide
confidence intervals, particularly in analyses examining
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persistent and changing DP symptom trajectories, where
subgroup sizes were smaller. Wide confidence intervals
indicate greater uncertainty and reduced precision around
effect estimates, suggesting that some associations should
be interpreted cautiously. This was especially evident for
less common exposures and outcomes, where the number
of children within specific trajectory groups was limited.
Therefore, although the direction of effects was generally
consistent, the magnitude of some associations may be less
stable and should be replicated in independent samples.
Finally, some constructs were assessed using single-item
measures, which may have reduced reliability.

Recommendations for future research

First, future studies should examine bidirectional relation-
ships between child and family factors to better understand
the direction of effects. For example, it remains unclear
whether sleep difficulties contribute to the development
of DP symptoms or whether dysregulation itself disrupts
sleep. Longitudinal designs with repeated assessments
would help clarify these transactional processes. Second,
additional assessments of DP symptoms from earlier child-
hood and beyond age 8 years would allow researchers to
better characterise developmental trajectories and identify
factors associated with the onset, persistence, remission,
and escalation of dysregulation symptoms across child-
hood and adolescence. Third, future research should further
investigate the role of sleep in the development of child-
hood DP, including examining potential mediating and
moderating mechanisms linking early temperament, envi-
ronmental influences, and later dysregulation symptoms.
Finally, a wider range of family and environmental factors
should be examined. Although family-related variables
showed limited effects in the current study, this may reflect
the measures available within the dataset rather than the
absence of family influences. Future research should con-
sider parenting behaviours, parent-child relationship qual-
ity, family conflict, parental emotional regulation, parental
neurodiversity, exposure to trauma and broader contextual
stressors, all of which may interact with child tempera-
ment to shape developmental trajectories of DP symptoms.
Such factors may help explain why similar child character-
istics were associated with both improving and worsening
symptom trajectories in the present study. In particular,
future studies should also investigate whether family and
environmental factors moderate the associations between
early temperamental vulnerabilities and later DP symp-
toms, thereby identifying the conditions under which risk
is either exacerbated or buffered over time.

Conclusion

The present findings suggest that early temperamental char-
acteristics, particularly negative affect, are among the most
robust predictors of borderline and clinical DP symptoms
and their persistence across early childhood. Clinically sig-
nificant DP symptoms appear to emerge early and remain
relatively stable, highlighting the preschool years as a
potentially important window for identification and inter-
vention. Although, family-related factors showed limited
independent effects after accounting for child characteris-
tics, the findings are consistent with transactional models
in which child vulnerabilities and environmental influences
shape developmental trajectories over time, Together, these
results underscore the importance of early identification of
temperament-based vulnerabilities and support efforts to
strengthen self-regulation before dysregulation difficulties
become more persistent and entrenched.
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