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Abstract

Children’s exposure to parental violence increases the risk of adverse health outcomes. We aimed to examine how
combinations of maternal and paternal violent disciplinary practices at ages 7 and 13 years shape adolescents’
health-related behaviors and depressive symptoms. This cohort study included 4,610 participants from the
Portuguese Generation XXI birth cohort, enrolled at birth (2005-2006) and followed up at ages 7 and 13years.
Maternal and paternal disciplinary tactics were reported using the Parent—Child Conflict Tactics Scale, assessing
psychological aggression, corporal punishment, and severe physical assault. Outcomes at age 13 years included
health-related behaviors (fighting and substance use) and depressive symptoms. Combined effects of maternal and
paternal discipline were assessed using multiplicative and additive interaction models. Mothers used corporal pun-
ishment and severe physical assault more frequently with boys, whereas fathers used all types of violent discipline
more often with boys than with girls. The use of either corporal punishment or psychological aggression by both
mothers and fathers was associated with a multiplicative effect on adolescent substance use. Psychological ag-
gression by both parents also showed an additive effect on risky health-related behaviors and depressive symptoms.
The use of severe physical violence by both parents was associated with an additive interaction on health-related
bahaviors and depressive symptoms. The combined use of violent discipline by fathers and mothers was associated
with a multiplicative increase in the likelihood of adolescent negative health-related behaviors and depressive
symptoms, suggesting a synergistic effect with significant implications for early interventions and prevention
strategies.

Introduction

arental disciplinary practices are commonly grouped into nonvio-

lent and violent practices. Nonviolent discipline refers to strat-
egies such as reasoning with the child, using time-out, or removing
privileges. Violent disciplinary practices include psychological aggres-
sion, which encompasses verbal or symbolic behaviors intended to
induce emotional distress or fear, and physical punishment, which
involves the use of physical force, ranging from corporal punishment,
such as shaking, hitting, or slapping, to more severe forms of physical
assault, including repeated and forceful beating of a child [1].

Parenting practices play a crucial role in shaping children’s emotional
and behavioral development. Despite the well-documented negative
consequences of violent disciplinary practices, parents worldwide con-
tinue to use such practices to control or punish their children’s misbe-
havior [2-4]. The experience of violent disciplinary practices is highly
prevalent among Portuguese children: at age 7 years, ~76% experienced
psychological aggression, around 74% experienced corporal punish-
ment, and 23% endured severe physical assault [2].

Parental violent disciplinary practices, including corporal punish-
ment and psychological aggression, have consistently been associated
with a wide range of negative child outcomes, such as poor school
achievement, behavioral problems, delinquency, low self-esteem,
emotional difficulties, and mental health conditions [3, 5-9]. As the
family environment plays a central role in shaping learning processes
and resilience skills, exposure to violence within this context has
lasting consequences. Children raised in violent family environments
are more likely to engage in substance use during adolescence, often as
a strategy to reduce tension and cope with the stress arising from such
experiences [10-12]. At the neurobiological level, early life adversity

alters neural circuitry involved in cognitive control and emotional
processing, particularly in networks regulating threat and reward
responses. These alterations are associated with heightened emotional
reactivity, blunted reward sensitivity, and poorer emotion regulation
[13]. Although these adaptations may be functional in the short term
by promoting survival in adverse contexts, they tend to be maladap-
tive in the long term, placing these children on a risky health trajec-
tory from an early age [13].

While children of all ages are vulnerable to the impacts of violent
discipline, experiencing such practices during the first decade of life
can be particularly detrimental. Childhood represents a critical period
for socioemotional and brain development, during which parenting
practices significantly shape behavioral and emotional outcomes.
Younger children face a higher risk of physical injury and lack the
cognitive capacity to fully comprehend the situation or develop cop-
ing strategies to manage distress [2, 14, 15].

Violent disciplinary practices can be understood within the broader
framework of child maltreatment, which encompasses various forms
of abuse and neglect inflicted by a parent or caregiver and resulting in
actual or potential harm to a child’s survival, health, and development
(16, 17]. Although not all disciplinary practices meet the threshold of
maltreatment, more severe forms, such as harsh physical punishment,
clearly fall within this category. These practices predominantly occur
within the family context, which is particularly impactful given that it
should ideally provide safety and protection for the child [17-22]. In
this study, we specifically focus on violence directed at the child
through parental disciplinary practices, rather than other forms of
family or domestic violence, such as interparental violence.

Despite this evidence, an important limitation in the literature
concerns how parental roles are examined. Most studies on parental
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discipline rely on mothers’ reports, overlooking father’s role and the
combined influence of both parents’ behaviors [23]. Our previous
research found that while psychological aggression and corporal pun-
ishment tend to be used by each parent regardless of the partner’s
behavior, severe physical assault often reflects a shared parental deci-
sion [24]. Relying on a single parent’s perspective may underestimate
children’s exposure, as mothers may be unaware of all instances of
paternal violent discipline [23, 25]. Yet, the interaction and cumula-
tive effects of maternal and paternal violent disciplinary practices on
adolescent development remain underexplored [24]. To address this
gap, the present study examines how combinations of maternal and
paternal violent disciplinary practices during childhood (at age 7 years)
and adolescence (at age 13 years) shape adolescents’ health outcomes.
Thus, we hypothesize that adolescents” health-related behaviors and
depressive symptoms are influenced by the interaction between ma-
ternal and paternal violent disciplinary practices, with joint exposure
to both parents’ violence expected to have a stronger impact than
exposure to either parent alone.

Methods

Study design and participants

This study uses data from Generation XXI (G21), a population-based
birth cohort from Portugal [26, 27]. Briefly, mothers who gave birth
in a public maternity unit of Porto, Portugal, in 2005-2006 were
recruited, and 8,647 infants were included in the study. All partici-
pants were invited to attend follow-up assessments at 4, 7, 10, and
13 years (participation: 86%, 80%, 74%, 54%). Trained interviewers
collected information about the family and the child.

Measures of parental violence were assessed when participants
were aged 7 and 13 years, and therefore, for this study, 4,610 partic-
ipants were included when at least one exposure or outcome variable
was present, using full information maximum likelihood (FIML). This
has been shown to produce unbiased parameter estimates and stand-
ard errors under missing at random and missing completely at ran-
dom [28].

Data collection

Exposure measurement: child-reported parental
disciplinary practices

Parental discipline was assessed at ages 7 and 13 years using the
Portuguese Parent-Child Conflict Tactics Scale-Child version (CTSPC)
[1, 29], including nonviolent discipline (four items), psychological
aggression (five items), corporal punishment (six items), severe phys-
ical assault (four items), and very severe physical assault (three items).
Different CTSPC formats were used based on participants’ age [1]. At
age 7 years, participants were asked about disciplinary practices used
by each parent through a face-to-face interview conducted by a
trained interviewer in a private setting. Each item was presented in
pictures and interviewer read a description: “This girl’s father shook
her when she did something wrong. When you do something wrong,
does your father shakes you?”. If the response was affirmative, the
interviewer presented a second card showing response categories,
using a five-point Likert scale, ranging from never to always [2]. At
age 13 years, participants self-reported, in a private setting (without
the presence of the parents) and with access to a trained interviewer if
assistance was needed, how often each item has occurred in the past
year using an eight-point Likert scale ranging from never to >20
times [30]. For current analysis, responses were categorized as “none”
if the behavior never happen or it did not happen in last year or “at
least once” if a child reported that parents ever used it. Severe and very
severe physical assaults were merged for analysis [2]. Dimension
scores were calculated by summing items answered “at least once”
(range: 0-5 for psychological aggression, 06 for corporal punish-
ment, 0-7 for severe/very severe physical assault).

Table 1. Sociodemographic characteristics of participants and
nonparticipants of the study

Sociodemographic Not included Included P-value
characteristics, n (%) sample sample
(n=4037) (n=4610)

Adolescents’ characteristics
Sex

Girls 2003 (49.6) 2234 (48.5)

Boys 2034 (50.4) 2376 (51.5) 283
Mothers’ characteristics
Age (years)

<30 378 (15.8) 336 (7.5)

30-44 1846 (77.4) 3819 (85.0)

>45 161 (6.8) 337 (7.5) <.001
Education (years)

<9 1212 (52.4) 1590 (35.8)

10-12 623 (26.9) 1399 (31.5)

>12 478 (20.7) 1447 (32.6) <.001
Employment status

Employed 1586 (68.3) 3537 (79.7)

Unemployed 595 (25.6) 727 (16.4)

Other’ 140 (6.0) 175 (3.9) <.001
Marital status

Married/living with partner 1925 (82.9) 3876 (87.2)

Other? 397 (17.1)
Fathers’ characteristics
Age (years)

568 (12.8) <.001

<30 54 (4.9) 69 (2.7)

30-44 892 (81.2) 2162 (83.1)

>45 153 (13.9) 372 (14.3) .002
Education (years)

<9 1105 (60.1) 1783 (46.0)

10-12 454 (24.7) 1133 (29.2)

>12 279 (15.2) 963 (24.8) <.001
Employment status

Employed 1583 (82.6) 3540 (89.7)

Unemployed 298 (15.6) 370 (9.4)

Other’ 35(1.8) 36 (0.9) <.001
Marital status

Married/living with partner 1775 (92.5) 3722 (94.2)

Other? 143 (7.5) 230 (5.8) 016
Household characteristics
Income (€/month)

<1000 989 (43.4) 1140 (26.0)

1001-2000 936 (41.1) 2109 (48.0)

>2000 355 (15.6) 1142 (26.0) <.001
Family structure

Living with both parents 1741 (73.0) 3705 (82.4)

Lone parenthood or living 645 (27.0) 789 (17.6) <.001

with others
Number of siblings at home

No siblings 861 (36.4) 1609 (36.2)

1 sibling 1117 (47.3) 2294 (51.6)

>1 sibling 386 (16.3) 547 (12.3) <.001

The total may not add 4,037 or 4,610 due to missing values.

1: This variable included unpaid family workers, students, retired peo-
ple (pensioners), house workers, etc.

2: This variable included separated, divorced, widow, single, |
don’t know.

Outcomes’ measurement: health-related behaviors and
depressive symptoms

At the 13-year follow-up, participants were asked how many times
they were involved in a physical fight in the last 12 months, using an
8-point Likert scale from never to 12 or more times. Participants were
considered being involved in fights if they answered “at least once”
and not being involved if they answered “never.” Self-reported smok-
ing and alcohol use (current or ever) were used to create a dichot-
omous variable of alcohol/tobacco use (“yes” if either was reported,
“no” if neither).

Depressive symptoms were assessed using the Portuguese version
of the Beck Depression Inventory-II validated for adolescents aged
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Table 2. Incident rates of parental violent disciplinary practices summary scores and health-related behaviors and depressive symptoms at

age 13 years, by child's sex (N=4,610)

Total Girls Boys P-value

Parental violent disciplinary practices summary scores (at least once)
Psychological aggression, IR (95% Cl)

Mothers at 7 years 1.34 (1.31; 1.38) 1.36 (1.31; 1.42) 1.32 (1.27; 1.37) 187

Fathers at 7 years 1.42 (1.38; 1.45) 1.38 (1.33; 1.43) 1.45 (1.40; 1.50) .086

Mothers at 13 years 1.51 (1.47; 1.55) 1.50 (1.45; 1.55) 1.52 (1.47; 1.57) 523

Fathers at 13years 1.22 (1.19; 1.25) 1.15 (1.11; 1.20) 1.28 (1.24; 1.33) <.001
Corporal punishment, IR (95% CI)

Mothers at 7 years 1.56 (1.52; 1.60) 1.53 (1.48; 1.58) 1.59 (1.54; 1.64) 124

Fathers at 7 years 1.53 (1.50; 1.57) 1.45 (1.40; 1.51) 1.61 (1.55; 1.66) <.001

Mothers at 13 years 1.05 (1.02; 1.08) 1.01 (0.97; 1.05) 1.09 (1.05; 1.13) .008

Fathers at 13years 0.79 (0.76; 0.81) 0.67 (0.64; 0.71) 0.89 (0.86; 0.93) <.001
Severe and very severe physical assault, IR (95% CI)

Mothers at 7 years 0.29 (0.27; 0.31) 0.25 (0.23; 0.28) 0.32 (0.30; 0.35) <.001

Fathers at 7 years 0.34 (0.32; 0.35) 0.28 (0.26; 0.30) 0.39 (0.36; 0.42) <.001

Mothers at 13 years 0.13 (0.12; 0.14) 0.09 (0.08; 0.11) 0.16 (0.14; 0.18) <.001

Fathers at 13years 0.11 (0.10; 0.12) 0.06 (0.05; 0.08) 0.16 (0.14; 0.18) <.001
Involvement in fights, n (%)

No 3697 (81.1) 2000 (90.6) 1697 (72.2)

Yes' 859 (18.9) 207 (9.4) 652 (27.8) <.001
Alcohol and/or tobacco use, n (%)

No 2258 (49.5) 1149 (52.0) 1109 (47.2)

Yes? 2304 (50.5) 1061 (48.0) 1243 (52.8) .001
Depressive symptoms (BDI score), n (%)

<13 3978 (87.6) 1795 (81.5) 2183 (93.4)

>13 563 (12.4) 408 (18.5) 155 (6.6) <.001

The total may not add 4,610 due to missing values.

IR, incidence rate; Cl, confidence interval; 95% confidence intervals for incident rates were calculated by Log Poisson.

1: Involvement in fights inside and/or outside the school.
2: Including experimentation or regular use.

>13 years. Total scores range from O to 63, with scores >13 indicating
mild to severe symptoms [31].

Measurement of other co-variates

At age 7 years, mothers reported parental age, education, employment,
marital status, household income, family structure, and number of sib-
lings. Age was categorized as <30 years, 3044 years, and >45 years;
education as 9 or less, 1012, and more than 12 years, and employment
status as employed, unemployed, or other (unpaid family workers,
students, retired people, house workers). Marital status was grouped
as married/living with partner versus other (including divorced, sepa-
rated, single, widower). Household monthly income was categorized
as <1,000€, 1,001€-2,000€, and >2,000€. Family structure was defined
as child living with both parents versus living in lone parenthood or
others, and number of siblings as none, one, or more than one.

Ethics

The study followed the Declaration of Helsinki. Baseline and follow-
up evaluations were approved by Ethics Committees of the University
of Porto Medical School/S. Joao Hospital Centre and ISPUP. Informed
consent was obtained from parents or legal guardians (and from par-
ticipants at age 13 years). Study was approved by the National Data
Protection Commission and complied with the EU General Data
Protection Regulation under ISPUP’s Data Protection Office supervi-
sion (5833/2011). Data collection of violence experiences was
performed in a private setting, without the presence of the parents
or guardians, by closely supervised fieldwork-trained research assis-
tants, following specific guidelines, as recommended by WHO.

Statistical analysis

Incident rates (IR) of disciplinary practices summary scores and 95%
confidence intervals (Cls) were calculated by Log Poisson. To com-
pare differences in the proportions of health-related behaviors and
depressive symptoms by sex of children, a 2 test of independence was

performed. To estimate the multiplicative effect of parental disciplin-
ary practices (psychological aggression, corporal punishment, severe/
very severe physical assault) used at ages 7 and 13 years on health-
related behaviors (involvement in fights and alcohol/tobacco use) and
depressive symptoms at age 13 years, odds ratios (OR) and 95% Cls
were calculated using logistic regression models (Model 1). To test for
multiplicative and additive interactions between mothers’ and fathers’
disciplinary practices at ages 7 and 13 years on adolescents’ health-
related behaviors and depressive symptoms, several models were para-
meterized. “Model 2” included multiplicative two-way interaction
terms, and “Model 3” included multiplicative three-way interaction
terms. In this context, an OR significantly different from 1 for an
interaction term indicates the presence of a multiplicative interaction
(more than multiplicative if OR>1, less than multiplicative if
OR < 1). If the OR is not significantly different from 1, this suggests
no evidence of multiplicative interaction, meaning the combined ef-
fect is consistent with the product of the individual effects. Models
were compared using the Likelihood Ratio Test to identify the model
with the best goodness of fit. “Model 4” assessed additive two-way
interactions using generalized linear models with binomial distribu-
tion and identity link-function, including only the variables associated
with the outcomes in Model 2. In this case,  values significantly
different from O indicate additive interaction (more than additive if
>0, less than additive if 8 < 0). Statistical significance was consid-
ered when P-value was <.05. The statistical analysis was performed
using the software IBM SPSS V.25.0, and R software version 4.3.1.

Results

Sociodemographic characteristics of study participants are presented
in Table 1. Participants included in this study were significantly more
likely to come from advantaged socioeconomic backgrounds.

Table 2 shows that fathers’ use of psychological aggression at age
13 years was significantly higher among boys (IR: 1.28, 95% CI: 1.24;
1.33) than girls (IR: 1.15, 95% CI: 1.11; 1.20). For corporal punishment,
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Table 3. Main effects, multiplicative and additive interactions of mothers’ and fathers’ disciplinary practices used at ages 7 and 13 years on
adolescents’ health-related behaviors and depressive symptoms at age 13 years (n=4,610)

Parental disciplinary practices

Health-related behaviors

Involvement in fights Alcohol/tobacco use

Depressive symptoms

Psychological aggression
Model 1
Main effects, OR (95% CI)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Model 2
Multiplicative two-way interactions, OR (95% CI)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Mother 7 years x Mother 13 years
Mother 7 years x Father 7 years
Mother 7 years x Father 13 years
Mother 13 years x Father 7 years
Mother 13 years x Father 13 years
Father 7 years x Father 13 years
LRT P-value (Model 2 vs Model 1)
Model 3

Multiplicative three-way interactions, OR (95% Cl)

LRT P-value (Model 3 vs Model 2)
Model 4'
Additive two-way interactions, g (95% Cl)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Mother 7 years x Father 7 years
Mother 7 years x Father 13 years
Mother 13 years x Father 13 years
Mother 7 years x Mother 13 years
Corporal punishment
Model 1
Main effects, OR (95% CI)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Model 2
Multiplicative two-way interactions, OR (95% CI)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Mother 7 years x Mother 13 years
Mother 7 years x Father 7 years
Mother 7 years x Father 13 years
Mother 13 years x Father 7 years
Mother 13 years x Father 13 years
Father 7 years x Father 13 years
LRT P-value (Model 2 vs Model 1)
Severe/very severe physical assault
Model 1
Main effects, OR (95% CI)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Model 2
Multiplicative two-way interactions, OR (95% CI)
Mother 7 years
Mother 13 years
Father 7 years
Father 13 years
Mother 7 years x Mother 13 years
Mother 7 years x Father 7 years
Mother 7 years x Father 13 years
Mother 13 years x Father 7 years
Mother 13 years x Father 13 years
Father 7 years x Father 13 years

1.03 (0.93; 1.15) 1.02 (0.94; 1.17)
117 (1.07; 1.27) 1.23 (1.15; 1.33)
0.98 (0.88; 1.08) 1.05 (0.97; 1.14)
1.12 (1.02; 1.23) 1.04 (0.96; 1.12)

.97, 1.33

0.81 (0.65; 1.00) 0
1.10; 1.44
1
1

1.33 (1.13; 1.56)
1.06 (0.87; 1.27)
1.20 (0.98; 1.46)
0.99 (0.89; 1.10) 0.95; 1.12

( )
( )
(1.06; 1.40)
( )
( )
1.06 (1.00; 1.14) 0.94 (0.89; 0.99)
( )
( )
( )
( )

—_—

14
26
.22
30 (1.10; 1.53
03

—_

1.12 (1.00; 1.25) 0.97 (0.89; 1.07
0.96 (0.86; 1.07) 1.00 (0.92; 1.09
0.95 (0.97; 1.00) 0.95 (0.97; 0.98

0.93 (0.83; 1.04) 0.96 (0.88; 1.05
.024 .001
.665 452

—0.01 (~0.03; 0.01) -
0.03 (0.01; 0.05) 0.07 (0.05; 0.09)
- 0.03 (0.01; 0.06)
0.02 (~0.00; 0.05) 0.04 (0.01; 0.07)
0.00 (~0.00; 0.01) —0.01 (—0.01; 0.00)
0.00 (—0.00; 0.01) -

—0.00 (—0.01; 0.00) —0.01 (-0.02; —0.01)

1.05 (0.96; 1.14) 0.97 (0.91; 1.04)
1.20 (1.171;1.31) 1.20 (1.12; 1.29)
0.96 (0.88; 1.05) 1.11 (1.03; 1.19)
1.08 (0.99; 1.18) 0.97 (0.90; 1.04)
1.01 (0.87; 1.16) 1.00 (0.90; 1.12)
1.30 (1.12; 1.50) 1.20 (1.06; 1.36)
1.02 (0.87; 1.19) 1.12 (1.00; 1.25)
1.20 (0.99; 1.45) 1.05 (0.90; 1.24)
1.02 (0.95; 1.09) 1.01 (0.95; 1.08)
1.00 (0.95; 1.05) 0.99 (0.95; 1.02)
1.01 (0.94; 1.10) 0.98 (0.91; 1.05)
0.96 (0.89; 1.03) 1.01 (0.95; 1.08)
0.96 (0.92; 0.99) 0.97 (0.94; 1.01)
1.00 (0.92; 1.08) 1.00 (0.94; 1.08)
186 658
1.11 (0.94; 1.31) 0.94 (0.81; 1.07)
1.20 (1.00; 1.43) 1.12 (0.96; 1.31)
1.07 (0.92; 1.26) 1.08 (0.95; 1.23)
1.11 (0.93; 1.34) 1.00 (0.85; 1.17)
1.10 (0.88; 1.36) 0.99 (0.83; 1.18)
1.55 (1.24; 1.94) 1.37 (1.10; 1.73)
1.08 (0.89; 1.31) 1.14 (0.98; 1.33)
1.52 (1.18; 1.95) 1.30 (1.02; 1.68)
0.98 (0.78; 1.22) 0.95 (0.76; 1.17)
1.01 (0.89; 1.12) 0.94 (0.84; 1.03)
1.01 (0.77; 1.33) 1.08 (0.82; 1.41)
1.02 (0.79; 1.31) 1.09 (0.85; 1.42)
0.89 (0.84; 0.94) 0.91 (0.86; 0.95)
0.94 (0.70; 1.26) 0.86 (0.64; 1.16)

0.93
1.48

(0.82; 1.05
(

1.00 (
(

)
34; 1.64)
.88; 1.13)

)

— o -0

1.14 (1.02; 1.26,

1.04
1.96
0.92
1.32
0.88 (0.78; 0.99

(0.78; 1.38)
( )
( )
( )
( )
1.06 (0.97; 1.14)
( )
( )
( )
( )

0

1.63; 2.36
0.70; 1.19
1.04; 1.67

1.04 (0.92; 1.18
0.99 (0.88; 1.12
0.93 (0.88; 0.98
1.00 (0.89; 1.13
.003

.319

0.05 (0.03; 0.06)

0.01 (0.00; 0.03)

0.00 (~0.01; 0.01)
—0.01 (—0.01; 0.00)

1.01
1.38
0.94
0.93

0.91; 1.12)
1.26; 1.51)
0.84; 1.04)
0.84; 1.03)

—_~ e~

1.07 (0.90; 1.26)
1.50 (1.28; 1.76)
0.99 (0.82; 1.20)
1.09 (0.87; 1.36)
0.96 (0.88; 1.04)
0.97 (0.91; 1.03)
1.07 (0.97;1.17)
1.03 (0.95; 1.12)
0.94 (0.90; 0.98)
0.95 (0.87; 1.04)
.097

1.14
1.36
0.94
1.06

0.93; 1.39)
1.11; 1.65)
0.77; 1.13)
0.86; 1.30)

—~ e~

1.29 (
1.80 (
1.08 (
1.62 (
1.00 (0.80; 1.26,
(
(
(
(
(

.99; 1.65)

)

)

)

)

0.83 (0.67; 1.00)
)

)

)

)

0

1.42; 2.29
0.84; 1.37
1.24; 211

1.04 (0.78; 1.38
1.04 (0.79; 1.37
0.86 (0.81; 0.91
0.90 (0.66; 1.24

(continued)
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Parental disciplinary practices Health-related behaviors

Depressive symptoms

Involvement in fights

Alcohol/tobacco use

LRT P-value (Model 2 vs Model 1) .000
Model 3

Multiplicative three-way interactions, OR (95% CI)

LRT P-value (Model 3 vs Model 2) .297
Model 42

Additive two-way interactions, § (95% CI)
Mother 7 years -

Mother 13 years 0.09 (0.05; 0.12)
Father 13 years 0.08 (0.04; 0.13)
Mother 13 years x Father 13 years —0.02 (-0.03; —0.01)

.003 <.001

.055 .379

- 0.01 (~0.01; 0.03)

0.07 (0.03; 0.11) 0.12 (0.09; 0.16)
0.06 (0.02; 0.10) 0.06 (0.02; 0.11)
—0.02 (~0.03; —0.01) —0.03 (=0.03; -0.02)

LRT, likelihood ratio test.

1: Model 4 includes the variables associated with the outcomes in Model 2 with P<.10.
2: Model 4 includes the variables associated with the outcomes in Model 2 with P <.05.

estimates were significantly higher among boys than girls at both 7
and 13 years. Mothers’ use of corporal punishment at age 13 years was
also higher among boys (IR: 1.09, 95% CI: 1.05; 1.13) than girls (IR:
1.01, 95% CI: 0.97; 1.05). Severe/very severe physical discipline by
both parents was consistently more frequent among boys at both
ages. Also, boys showed higher prevalence of involvement in fights
and alcohol and/or tobacco use, whereas girls showed higher preva-
lence of depressive symptoms.

Table 3 shows the results of the interaction analyses, and the best-
fitting models are detailed in Table S1. For psychological aggression,
Model 2 showed a better fit than Model 1, indicating statistically
significant multiplicative interactions. The joint effect of mothers’
and fathers’ psychological aggression at age 13 years was less than
the product of the main effects (ORMother13yx]:ather13y: 0.95, 95% CI:
0.91; 1.00 for fights; ORpiother13yxFathertsy: 0.95, 95% CI: 0.91; 0.98 for
substance use; ORyothertzyxFathertzy: 0.93, 95% CI: 0.88; 0.98 for de-
pressive symptoms). Model 4 indicated additive effects for adolescents’
involvement in fights (BMmhe,BnyatherBy: —0.00, 95% CI. —0.01;
0.00) and depressive symptoms (BmothertsyxFatherzy: 0.00, 95% CI:
—0.01; 0.01).

Additionally, at age 7 years, Model 2 showed a multiplicative inter-
action between maternal and paternal psychological aggression on
adolescents’ substance use, with a less than multiplicative effect
(ORMother7yxFather7y: 0.94, 95% CI: 0.89; 0.99). Model 4 indicated an
additive effect (Bmother7yxFather7y: —0.01, 95% CI: —0.01; 0.00). At age
13 years, Model 4 also showed an additive interaction, indicating that
the combined effect of maternal and paternal psychological aggression
was less than the sum of their individual effects (Bumother13yxFatherizy:
—0.01, 95% CI: —0.02; —0.01).

There was no multiplicative interaction between the use of this
discipline by fathers at age 7 years and mothers at age 13 years.
Thus, their joint use had a multiplicative effect on adolescents’ use
of tobacco and alcohol (ORwotherizyxFather7y: 1.00, 95% CI: 0.92; 1.09).

Regarding corporal punishment, Model 2 did not differ significantly
from Model 1 across all outcomes (Table S1), revealing no significant
multiplicative interactions. Thus, according to Model 1, the use of cor-
poral punishment by fathers at age 7 years and by mothers at age 13 years
showed a multiplicative effect on adolescents’ substance use (OR pyherry:
111, 95% CI: 1.03; 1.19; OR wpomhersay: 1.20, 95% CI: 112; 1.29).

For severe/very severe physical assaults, Model 2 showed a better
fit than Model 1, indicating significant multiplicative interactions.
The joint effect of maternal and paternal physical violence was smaller
than the product of the independent effects (less than multiplicative
effects) (ORwothert3yxFatherizy: 0-89, 95% ClI: 0.84; 0.94 for fights;
ORpother13yxFathertzy: 0.91, 95% CI: 0.86; 0.95 for substance use;
ORMothert3yxFathertzy: 0-86, 95% CI: 0.81; 0.91 for depressive symp-
toms). Model 4 showed additive interactions across all outcomes,
indicating that the combined effect of severe/very severe physical

violence by both parents was less than the sum of their individual
effects (Table 3). Additionally, there was no multiplicative interaction
between maternal use of severe/very severe physical violence at age
7 years and paternal use at age 13 years for depressive symptoms,
suggesting an additive effect across developmental periods and care-
givers (Table 3).

No multiplicative three-way interactions (Model 3) were found
across all outcomes (Table S1).

Discussion

This study shows that exposure to violent disciplinary practices by
both parents, particularly when consistent across childhood and ado-
lescence, is associated with increased risk of depressive symptoms and
risky health-related behaviors in adolescence. These findings indicate
that risk is not limited to single-parent exposure but may accumulate
across parents, developmental stages, and types of violent discipline.

These results are consistent with the ACEs framework, indicating
that exposure to violent disciplinary practices (psychological and
physical) within the family environment is a traumatic event associ-
ated with increased risk of behavioral and emotional problems during
adolescence, placing children on an unhealthy trajectory from early
life that can persist and accumulate across the life course. In particular,
our findings support a cumulative risk perspective, suggesting that
combined exposure to maternal and paternal violent discipline has a
stronger impact than exposure to a single parent.

The consistent use of severe physical violence by both parents from
childhood to adolescence is often a shared parental decision, as pre-
viously demonstrated [24]. Mothers/fathers who tend to discipline
their children harshly are more likely to have partners who engage
in the same parenting practices [32]. Consequently, the effects of
harsh discipline on behavioral problems are not limited to the actions
of one parent alone [6]. Such agreement has an amplified multiplica-
tive effect on adolescents’ outcomes. Physical punishment may hinder
children’s socialization by limiting their understanding of appropriate
behavior, which can negatively affect peer relationships and school
adjustment [33]. Rather than improving behavior, it often has the
opposite effect, reinforcing unwanted behaviors and impacting mul-
tiple areas of children’s lives [33, 34]. Additionally, although corporal
punishment may lead to immediate compliance, it can escalate into
more severe forms of abuse [16]. Reducing its use may help to prevent
more severe forms of maltreatment [33].

Psychological aggression showed similar patterns, with both multi-
plicative and additive effects when consistently used by both parents.
These findings are in line with previous studies reporting associations
between psychological aggression (e.g. name-calling) and increased
child aggression and distraction [35], reinforcing that psychological
aggression can be as harmful as physical aggression, underscoring the
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importance for parenting programs, researchers, and advocates to
advise caregivers against such practices [35].

Adverse childhood experiences, particularly those occurring in the
family environment, may disrupt emotion regulation and stress-
response systems, leading to increased emotional reactivity and the
adoption of maladaptive coping strategies, such as substance use [22,
10-13]. The persistence of these reactive patterns and the compromise
of regulatory resources [14] may consolidate a maladaptive way of
responding to stress. By shaping internal models of conflict resolution,
such trajectories not only impact adolescent health but may also be-
come a pattern of social interaction in the long term, perpetuating the
intergenerational cycle of violence [9, 19].

Regarding child sex differences, our results have shown that parents
tend to apply different disciplinary practices depending on the child’s
sex. However, child sex was not a confounding factor in the inter-
action models (Table S2). These results are consistent with previous
studies showing that fathers use harsher physical discipline with boys
than mothers do [36]. On the other hand, they differ from other
research that has shown that disciplinary practices by mothers and
fathers have distinct impacts on children. Both maternal and paternal
physical discipline have been linked to depression and behavioral
problems in children, but maternal physical discipline has shown a
stronger association with depressive symptoms compared to paternal
discipline [37]. Another study found that harsh discipline from both
mothers and fathers was related to externalizing behaviors in children,
while only fathers’ harsh verbal discipline was linked to internalizing
problems [36]. The literature also highlights sex differences in how
children are affected by parenting styles. Poor dyadic parenting was
associated with hyperactivity and aggression for boys but not for girls
at ages 6 and 7 years [38]. In this study, although boys showed more
behavioral problems and girls reported more depressive symptoms,
experiencing psychological or physical aggression from both parents
was significantly associated with adverse outcomes in both sexes.
Although these findings highlight the need for research to assess ma-
ternal and paternal disciplinary practices and their distinct effects by
child’s sex, public health efforts should focus on both parents to reduce
harmful discipline and promote healthy child development.

Strengths and limitations

We used data from a population-based cohort, enabling a comprehensive
longitudinal analysis of disciplinary practices. Information from both
maternal and paternal behaviors, reported directly by children, is an
uncommon approach that provides a holistic view of the disciplinary
environment while avoiding parental social desirability bias. Children’s
reports also captured fathers’ practices—often missing in follow-ups—
allowing analysis of both parents’ interaction effects. This approach
reduces bias from relying solely on mothers’ reports and offers independ-
ent insights into the behavioral consequences of harsh parenting [6].
The 13-year follow-up was interrupted due to the COVID-19 pandem-
ic, resulting in a lower-than-expected number of participants (n= 4,640,
54.0%) and a more socioeconomically advantaged sample, as seen in other
studies [39]. Compared with nonparticipants, children included in the
study (n=4,610) had older, higher-educated, employed, and married
parents, belonged to households with a higher monthly income, and
were more likely to live with both parents and less frequently with
multiple siblings (Table 1). This selective attrition may have underesti-
mated the prevalence and impact of severe violent discipline, which is
often higher in disadvantaged families [2, 40]. Reverse causation may be
a concern when parental discipline and outcomes are measured contem-
poraneously at age 13 years, as adolescents involved in fights may be
more likely to experience parental discipline rather than the reverse.
However, we also observe significant associations when parental discip-
line is measured at age 7 years and outcomes are assessed at age 13 years.
The inclusion of earlier exposure measures at age 7 years, together with
repeated assessments across development, supports a longitudinal inter-
pretation of sustained parental violence and its association with adoles-
cent outcomes. Additionally, variations in CTSPC formats across ages

may limit comparability. To address this, following the Straus guidelines,
all items were harmonized by recoding responses into a dichotomous
variable (“none” vs “at least once”), and dimension scores were calculated
by summing the number of items endorsed at least once. This approach
ensures comparability across waves despite differences in administration
format and response scale [1, 30].

Conclusions

Findings reinforce that both physical and psychological violent dis-
cipline are harmful, contributing to behavioral and emotional prob-
lems in adolescence and representing an unnecessary and ineffective
approach to managing children’s behavior. By showing that exposure
to such practices by both parents, particularly when consistently used
across development, is associated with additive and multiplicative
increases in risk, this study underscores the importance of assessing
the disciplinary practices of both parents to better capture children’s
exposure to violence within the family context and to provide a more
accurate understanding of their impact on child health and develop-
ment. From a public health perspective, results highlight the need for
prevention strategies that engage both parents and address shared
disciplinary norms within families, to reduce adolescents’ vulnerability
and disrupt intergenerational cycles of violence.
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Key points

e Violent disciplinary practices are associated with behavior and
emotional problems in adolescence.

e The use of corporal punishment by mothers and fathers has a
multiplicative effect on adolescent outcomes.

e Epidemiological studies should examine both parents’
disciplinary practices to understand their impact on child health
and development.
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