
Regular Article

Emotional problems and peer victimization in adolescents born very
preterm and full-term: Role of self-control skills in childhood

Ayten Bilgin1 , Dieter Wolke2 , Hayley Trower3, Nicole Baumann2,4,5, Katri Räikkönen6, Kati Heinonen6,7,

Eero Kajantie8,9,10,11, Daniel Schnitzlein12,13 and Sakari Lemola2,14
1School of Psychology, University of Kent, Canterbury, UK, 2Department of Psychology, University of Warwick, Coventry, UK, 3Division of Health Sciences, Mental
Health and Wellbeing Unit, Warwick Medical School, University of Warwick, Coventry, UK, 4Department of Health Sciences, University of Leicester, Leicester, UK,
5Turner Institute for Brain and Mental Health, School of Psychological Sciences, Monash University, Melbourne, Australia, 6Department of Psychology and
Logopedics, University of Helsinki, Helsinki, Finland, 7Psychology/Welfare Sciences, Tampere University, Tampere, Finland, 8Finnish Institute for Health and
Welfare, Helsinki, Finland, 9PEDEGO Research Unit, Medical Research Center Oulu, Oulu University Hospital and University of Oulu, Oulu, Finland, 10Children’s
Hospital, Pediatric Research Center, University of Helsinki and Helsinki University Hospital, Helsinki, Finland, 11Department of Clinical and Molecular Medicine,
Norwegian University of Science and Technology, Trondheim, Norway, 12Leibniz Universität Hannover, Hannover, Germany, 13IZA Bonn, Bonn, Germany and
14Department of Psychology, Bielefeld University, Bielefeld, Germany

Abstract

The aim of the current study was to examine whether self-control skills in childhood moderate the association between very preterm birth
(<32 weeks of gestational age) and emotional problems and peer victimization in adolescence. We used data from four prospective cohort
studies, which included 29,378 participants in total (N= 645 very preterm; N= 28,733 full-term). Self-control was mother-reported in child-
hood at 5–11 years whereas emotional problems and peer victimization were both self- andmother-reported at 12–17 years of age. Findings of
individual participant data meta-analysis showed that self-control skills in childhood do not moderate the association between very preterm
birth and adolescence emotional problems and peer victimization. It was shown that higher self-control skills in childhood predict lower
emotional problems and peer victimization in adolescence similarly in very preterm and full-term borns.
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Introduction

Very preterm birth (VPT; birth before 32 weeks of gestation)
includes approximately 1–2% of all births worldwide
(Chawanpaiboon et al., 2019), and has been associated with
reduced brain volume, abnormalities in the brain structures which
are particularly important for socio-emotional problems such as
cerebral white matter and the prefrontal cortex (Volpe, 2009), as
well as abnormalities in brain connectivity (Menegaux et al.,
2021). There is increasing evidence that VPT birth is associated
with later difficulties in several developmental domains (Bilgin
et al., 2018; Heuser et al., 2018; Montagna & Nosarti, 2016;
Wolke et al., 2019). In addition, VPT birth has been associated with
a behavioral and personality phenotype including being timid,
socially withdrawn and disinclined to take risks (Allin et al.,
2006; Montagna & Nosarti, 2016). These difficulties could predis-
pose VPT children to be at an increased risk of emotional problems
(Montagna & Nosarti, 2016; Wolke et al., 2019), and an increased
risk for peer victimization (Day et al., 2015; Nadeau et al., 2004;
Wolke et al., 2015). Peer victimization refers to being exposed to

hurtful acts of interpersonal aggression committed repeatedly by
one or more peers which includes a power imbalance between
the victim and the perpetrator (i.e., bully) (Copeland et al., 2013).

There is evidence that individuals born VPT might be at a par-
ticular risk for emotional problems and peer victimization during
adolescence (Bilgin, Brylka, et al., 2021; Grindvik et al., 2009;
Johnson &Wolke, 2013) given that it is a period of several physical,
biological, and social transitions with peers and friendship rela-
tionships becoming increasingly important, and those born VPT
might find it harder to master these transitions than those born
full-term (FT) (Choudhury et al., 2006). Nevertheless, many
VPT born adolescents do not develop emotional problems or
experience peer victimization. One factor which moderates the
relationship between VPT birth and adolescence emotional prob-
lems, or experience peer victimization could be their self-control
skills in childhood.

Self-control

One significant task for all children to accomplish is to be able to
regulate and control their behaviors and emotions (Eisenberg et al.,
2010; Fergusson et al., 2013). This skill is often labeled as self-
control which includes the individual’s capacity to change and
regulate their responses leading to the inhibition of undesirable
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behaviors, thoughts, and emotions, while promoting the desired
ones in order to attain long-term goals (Tangney et al., 2004).
There are three types of self-control which are movement (i.e.,
the ability to manage body movements), emotional (i.e., the ability
to manage feelings) and impulse control (i.e., the ability to stop and
think before acting) (Bronson, 2000). The current study focuses on
impulse control which allows individuals to see tasks through and
think about the consequences of their actions and is closely related
to effortful control. Thus, impulse control has both an attentional
(i.e., the ability to shift and/or focus attention) and a behavioral
aspect (i.e., the ability to think through before acting) (Moffitt
et al., 2011), which can be measured by observations and parent
reports (Valiente et al., 2006; Zentner & Bates, 2008; de Ridder
et al., 2012).

Self-control emerges during the early years of life and develops
rapidly until school age, and then continues to improve more
slowly until adolescence (Kochanska et al., 2000). There is exten-
sive evidence that several life-long outcomes depend on the level of
self-control in childhood (Fergusson et al., 2013; Moffitt et al.,
2011; Tangney et al., 2004). For example, children with better
self-control skills have better financial security, interpersonal rela-
tionships and academic performance, improved physical health,
slower aging, and lower risk of externalizing problems, criminal
behavior, and substance use during adulthood in comparison to
those with lower self-control skills (Eisenberg et al., 2010;
Fergusson et al., 2013; Moffitt et al., 2011; Tangney et al., 2004).

Moreover, it has been suggested that good self-control skills are
associated with low levels of internalizing problems such as emo-
tional problems (Robson et al., 2020). Symptoms of emotional
problems include problems with controlling one’s attention, cog-
nition, and emotions (e.g., rumination) (Bernaras et al., 2019).
Having high self-control skills could help individuals to move their
attention from negative thoughts and emotions to positive ones
(Silk et al., 2003). Thus, high self-control skills would help to attain
desired outcomes, which may increase positive emotions and
decrease negative ones (Eisenberg et al., 2007).

In addition to emotional problems, self-control skills, particularly
impulse control, have been reported to be associated with peer vic-
timization (Arseneault et al., 2010). In a stressful situation such as
victimization in peer context, childrenwho have low impulse control
might be more likely to take impulsive actions to alleviate distress
such as reacting quickly to negative emotions and taking actions
without consideration of consequences reflecting low social compe-
tence (Robson et al., 2020). Moreover, they might be implementing
less effective conflict management strategies such as responding to
peer provocation with aggressive or withdrawn behaviors, which
would increase their risk for peer victimization (Fogleman et al.,
2018). However, the existing limited number of studies were either
cross-sectional or focused only on the childhood period (Robson
et al., 2020). Thus, it is unclear if high self-control skills in childhood
is associated with low peer victimization in adolescence.

Very preterm birth and self-control

Few studies have investigated the role of self-control skills on emo-
tional problems in the preterm (PT) population. One study including
children born at or less than 35weeks of gestation showed that higher
effortful control was associated with lower levels of behavioral prob-
lems at 3 years of age, but this association was not significant when
the analysis was adjusted for the role of socioeconomic factors such as
parental education level (Burnson et al., 2013). Another study
showed that PT children (<37 weeks of gestation) who had high

levels of self-control (i.e., delayed gratification) at 24 months were
more likely to have good peer relationships and fewer emotional
problems at 6 years of age (Poehlmann-Tynan et al., 2015).
Existing studies on PT samples only focused on the role of self-con-
trol abilities on emotional outcomes during preschool years. It is
unknown whether the positive effect of childhood self-control skills
on emotional problems and peer victimization is still evident in ado-
lescence in a VPT group.

Current study

To the best of our knowledge, this is the first study to investigate
childhood self-control skills as a moderator of the association
between VPT birth and adolescence emotional problems and peer
victimization. The current study focuses on the sub-group of PT
children who were born VPT as this group has been shown to
be at highest risk for later emotional problems (Montagna &
Nosarti, 2016). Further, associations between PT birth and peer
victimization were shown particularly for VPT born children
(Day et al., 2015). It has been suggested that PT birth could be
an environmental sensitivity factor increasing the vulnerability
to environmental factors, which could be both negative and pos-
itive (Lionetti et al., 2021). This means that PT children may be
more negatively influenced by non-optimal environments than
FT children, however, they may also benefit more from positive
environments (Lionetti et al., 2021). The current study focuses
on the positive influence of self-control skills which is in line with
the vantage sensitivity model (Pluess & Belsky, 2013). According to
the vantage sensitivity model, there are differences between indi-
viduals regarding howmuch they benefit from positive experiences
(de Villiers et al., 2018). In line with thismodel, it could be expected
that self-control skills in childhood would benefit VPT adolescents
more than FT adolescents in terms of emotional problems and peer
victimization.

The current study undertakes a multi-cohort approach
including prospective longitudinal data from four cohorts in three
countries while accounting for the role of participants’ age at the
assessment of the outcomes, sex, minority ethnicity, and the self-
reported level of education of either parent at participants’ birth as
a proxy for socioeconomic status. We have first conducted the
analyses with the four cohorts separately and then combined
their findings in an individual participant data (IPD) meta-
analysis, which increases the statistical power and yields more reli-
able results compared to focusing on a single cohort (Fisher,
2015). In line with the previous research findings outlined above,
we expected (1) a positive association between VPT birth and ado-
lescence emotional problems and peer victimization, (2) a negative
association between self-control skills in childhood and adoles-
cence emotional problems and peer victimization suggesting that
higher self-control skills in childhood will decrease both emotional
problems and peer victimization in adolescence in VPT and FT
groups in a similar manner, and (3) a significant interaction
between VPT birth and self-control skills in childhood for adoles-
cence emotional problems and peer victimization, suggesting that
VPT born adolescents might benefit from good self-control skills
more than FT born adolescents.

Method

The present study utilized data from four cohorts: The Avon
Longitudinal Study of Parents and Children (ALSPAC; UK;
1991–1992); the Bavarian Longitudinal Study (BLS; Germany;
1985–1986); The Basel Study of Preterm Children (BSPC;
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Switzerland; 2001–2006); and theMillenniumCohort Study (MCS;
UK; 2000–2002). Ethical approval for the present study was obtained
from the Ethics Committee at the University of Warwick (reference
96/17-18).

Samples

The Avon Longitudinal Study of Parents and Children
ALSPAC is a UK birth cohort of 13,988 children, which has been
described in detail elsewhere (Boyd et al., 2013). ALSPAC recruited
14,541 pregnant women with expected delivery dates of 1st April
1991 to 31st December 1992. Of the initial pregnancies, there were
14,676 fetuses resulting in 14,062 live births; 13,988 children were
alive at 1 year of age. A total of 13,978 children formed the original
cohort. Ethical approval was obtained from the ALSPAC Law and
Ethics committee and the local research ethics committee.
Informed consent for the use of data collected via questionnaires
and clinics was obtained from participants following the recom-
mendations of the ALSPAC Ethics and LawCommittee at the time.
From the first trimester of pregnancy, parents completed postal
questionnaires about themselves and the study child. Children
were invited to annual assessment clinics, including face-to-face
interviews, and psychological and physical tests from 7 years
onwards. The study website contains details of all data available
through a fully searchable dictionary (http://www.bris.ac.uk/
alspac/researchers/data-access/data-dictionary/). At 16 years
assessment, information was available for 41 VPT and 4,253 FT
participants.

Bavarian Longitudinal Study
BLS is a prospective geographically defined whole population sam-
ple of neonatal at-risk children born between January 1985 and
March 1986 in Southern Bavaria (Germany) who required admis-
sion to a children’s hospital within the first 10 days after birth
(N= 7,505) (Wolke et al., 1994). Of the 7,505 at-risk children,
682 were born very PT or very low birth weight. In addition,
916 healthy infants born at term in the same hospitals were
recruited as controls. At 13 years, 451 very PT or very low birth
weight and 350 control children were eligible for follow up.
Ethical approval for the study was granted by the ethics committees
of the University of Munich Children’s Hospital and the
Bavarian Health Council. Informed consent was obtained from
all participants.

Basel Study of Preterm Children
The BSPC is a cohort study of children who were born between
June 2001 and December 2006. The PT sample was drawn from
an initial cohort of 260 prematurely born children, who were
treated after birth at the University Children’s Hospital of Basel
(Maurer et al., 2016), while the FT sex- and age-matched control
sample was recruited at an average of 8 years of age, based on offi-
cial birth notifications. The initial sample includedN= 108 PT and
N= 106 FT born children, while data at 12 years of age was
available for N = 74 PT and N = 81 FT born children. Detailed
information on the sampling of the BSPC has been published pre-
viously (Maurer et al., 2016) and can be found here: https://
dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/
AYBAAN. Ethical approval and written informed consent were
obtained (Ethikkommission Nordwest- und Zentralschweiz, refer-
ence number 122/11).

Millennium Cohort Study
MCS is a national birth cohort of 18,818 children born between
September 2000 and January 2002 in England, Wales, Scotland,
and Northern Ireland (Connelly & Platt, 2014). The first sweep
of interviews with cohort members’ mothers took place when
the infants were 9 months old, and 7 sweeps have been completed
so far. The interviews included questions on a wide variety of
topics, including health, education, social, family, and economic
status of the cohort members’ households. Detailed information
on the sampling and scope of MCS is available at: http://www.
cls.ioe.ac.uk/. Ethical approval and written informed consent for
all participants were obtained (London – Hampstead Research
Ethics Committee, REC reference 14/LO/0868). At 14 years assess-
ment, information was available for 106 VPT and 9537 FT
participants.

Measures

Very preterm birth
Gestational age in full weeks plus days was extracted from medical
records. The continuous variable was recoded into a categorical
variable with the following categories: 0= FT (37–41 completed
weeks of gestation); 1=VPT (<32 completed weeks of gestation).

Self-control in childhood
In ALSPAC, BSPC and MCS, mother-reported self-control in
childhood was measured using the Strengths and Difficulties
Questionnaire (SDQ) (Goodman, 1997), which is a 25-item rating
scale with five subscales: Emotional symptoms, conduct problems,
inattention or hyperactivity, peer problems and prosocial behavior.
The inattention or hyperactivity subscale includes the following
two items that reflect self-control similar to items included in other
large-scale prospective studies (Howard &Williams, 2018; Moffitt
et al., 2011): “child thinks things out before acting” and “child sees
tasks through to the end and has good attention span.”The items are
rated on a three-point scale: 0=Not true; 1= Somewhat true;
2= Certainly true. In BLS, mothers reported on self-control using
the effortful control subscale of Emotionality, Activity, Sociability
Temperament Assessment (Reyes et al., 2020). The effortful con-
trol subscale included the following three items: “switches toys
often,” “gives up quickly if a game is difficult” and “gives up quickly
when s/he struggles with difficulties.” The reliability scores of the
effortful control were α= .82 at 6 years and α= .81 at 8 years
assessment. Mothers reported on self-control at three time points
across childhood: preschool (5–6 years; ALSPAC, BLS, MCS),
middle childhood (7–9 years; ALSPAC, BLS, BSPC, MCS) and late
childhood (10–11 years; ALSPAC, BSPC, MCS). Scores were
aggregated across these time points (i.e., summed up across two
time points for BLS and BSPC and three time points for
ALSPAC andMCS) within each cohort to create a composite score
for each cohort. Afterwards, the aggregated scores were z-stand-
ardized to harmonize the data across cohorts. Higher scores reflect
higher levels of self-control.

Emotional problems in adolescence
In ALSPAC at 16 years and in MCS at 14 years, participants
reported on their emotional problems using the short version of
theMoods and Feelings Questionnaire (Angold et al., 1995), which
is a widely used questionnaire to assess depressive symptoms over
the last two weeks on a three-point scale (0=Not true,
1= Sometimes true, 2= True) with good reliability and validity
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(Rhew et al., 2010; Turner et al., 2014). In BSPC, participants
reported on their emotional problems using the eight-item
Child Depression Screener (ChilD-S) (Frühe et al., 2012) at
12 years, which has good validity and assesses depressive
symptoms over the last two weeks. The response scale ranged from
0=None of the time to 3=Most or all the time. In BLS,
participants reported on their emotional problems using the emo-
tional problems subscale of the SDQ (Goodman, 1997) at 13 years
of age. The emotional problems subscale of the SDQ includes five
items on a three-point response scale (0 =Not true, 1= Somewhat
true, 2= Certainly true). The reliability scores ranged from good to
high across all cohorts (ALSPAC: α= .91; BLS; α= .70; BSPC;
α= .77; MCS; α= .93).

In addition to participants’ self-reports, mothers reported on
the emotional problems of their adolescents using the emotional
problems subscale of the SDQ (Goodman, 1997) in all cohorts.
The reliability scores were good across all cohorts (ALSPAC:
α= .71; BLS; α= .72; BSPC; α= .70; MCS; α= .73).

Peer victimization in adolescence
In ALSPAC, participants reported on peer victimization via the
Bullying and Friendship Interview Schedule at 13 years of age
(Zwierzynska et al., 2013). Frequency of being bullied was
rated on a 4-point scale (0=Never, 1= Seldom, 2= Frequently,
3=Very frequently) across five types of overt bullying (theft,
threats or blackmail, physical violence, nasty names, nasty tricks),
and four types of relational bullying (social exclusion, spreading
lies or rumors, coercive behavior, deliberately spoiling games).
The reliability of this scale was good (α = .73). In BLS, participants
reported on peer victimization with one item from the SDQ at 13
years of age (Goodman, 1997; Wolke et al., 2015): “Other children
pick on or bully me.” In BSPC, participants reported on peer
victimization at 12 years with the following three items of the
KIDSCREEN-52 (Herdman et al., 2002), which is a valid and
reliable measure of quality of life: “Have you been afraid of other
girls and boys?” “Have other girls and boys made fun of
you?” “Have other girls and boys bullied you?” The answering
scale was a five-point Likert-type scale (0=Never, 1= Seldom,
2= Sometimes, 3=Often, 4=Always). The reliability of this scale
was low but acceptable for a scale with three items (α= .52). In
MCS, participants reported on peer victimization with the follow-
ing one item at 14 years: “How often other children hurt or pick on
you?” The response scale ranged from 1=Never to 6=Most days.
In addition, mothers reported on peer victimization using the
following one item from SDQ in all cohorts: “Picked on or bullied
by other children.”

Covariates
The following covariates were used in the analysis: participants’ age
at the assessment of the outcomes, sex, minority ethnicity, and the
self-reported highest level of education of either parent at partic-
ipants’ birth as a proxy for socioeconomic status. Ethnic minority
groupmembership was measured as the adolescents’ first language
(0 =German; 1=Other) in the BSPC and BLS, and with parent-
reported ethnic minority status (0 =White British; 1=Other) in
ALSPAC and MCS. Parental education was defined by the highest
educational level of either parent (0 =Obligatory education or
lower; 1=A level or vocational equivalent or higher education
or university degree).

Statistical analysis

Missing data strategy
Sampling weights were applied to the analyses of MCS data to
account for the stratified clustered design of the data and the over-
sampling of subgroups. Sampling weights were not required for the
other three cohorts. Missing data in all analyses was accounted for
with multiple imputation using chained equations with the "mi"
command in Stata. Each data set was imputed 20 times.

Main analyses
All statistical analyses were conducted with Stata, version 15.0
(StataCorp, 2017) in two steps. In the first step, we conducted hier-
archical regression analyses where we added the variables into the
regression using the following three steps following the procedure
of Aiken and West (1991): (1) covariates (participants’ age at the
assessment of the outcomes, sex, minority ethnicity, and the self-
reported highest level of education of either parent at participants’
birth) and VPT; (2) self-control; and (3) interaction term between
VPT and self-control. The analyses were repeated for the two out-
come variables (i.e., emotional problems and peer victimization)
and separately for self- and mother-reports. Outcome variables
and self-control were standardized for comparisons across cohorts.

In the second step, the results from the individual cohorts
regarding the main effects of VPT and self-control, as well as
the interaction effect between VPT and self-control were combined
in IPD meta-analyses using the "ipdmetan" command in Stata
(Fisher, 2015). The DerSimonian and Laird procedure was used
to compute the pooled effects and 95% confidence intervals
(CIs). Between-study heterogeneity was tested using the
Cochran’s Q statistic and quantified by the I2 value as follows:
low heterogeneity when I2< 25%; moderate heterogeneity when
25%< I2< 75%; and high heterogeneity when I2> 75%.

Sensitivity analyses
Two sets of sensitivity analyses were conducted. First, the main
analyses were repeated after excluding participants with neurosen-
sory impairment considering the possible influence of neurosen-
sory impairment on emotional problems and peer victimization
(Sentenac et al., 2013). Neurosensory impairment was either
extracted from medical records or parent-reported and indicated
by the presence of either (a) an IQ score for fluid reasoning of
3SDs below the mean identified between 5–11 years, (b) parent-
or school-reported visual or hearing impairment, or (c) severe con-
genital malformations identified during the child’s first year of life.
Second, the main analyses were repeated using data without impu-
tation to examine whether drop-out resulted in biased findings.

Results

Characteristics of the participants in four cohorts are presented in
Table 1. Self-control of VPT children was lower than self-control of
FT children in mother-reports (p< .05), except in the ALSPAC
cohort. There were no significant differences between VPT and
FT groups in self-reported emotional problems in adolescence
in any cohorts. However, VPT born adolescents had higher scores
of mother-reported emotional problems in comparison to FT born
adolescents in BLS and MCS cohorts.

VPT born adolescents in the BLS cohort had higher self- and
mother-reported peer victimization scores in comparison to
FT born adolescents (p< .001), whereas there were no significant
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Table 1. Characteristics of very preterm and full-term children in four cohorts

ALSPAC (UK, 1991–92) BLS (Germany, 1985–86) BSPC (Switzerland, 2001–06) MCS (UK, 2000–02)

VPT (N= 111,
0.9%)

FT
(N= 12,080,

99.1%) p
VPT (N= 264,

46.6%)
FT (N= 302,

53.4%) p
VPT (N= 74,

47.7%)
FT (N= 81,
52.3%) p

VPT (N= 196,
1.2%)

FT (N= 16,270,
98.8%) p

Age at assessment (M, SD)a 16 (0.0) 16 (0.0) n/a 13.12 (1.13) 13.04 (.34) .01 12.66 (1.27) 12.19 (1.07) .05 13.75 (0.45) 13.78 (0.45) .64

Female (N, %) 44 (39.6%) 5,916
(49%)

.05 147 (55.7%) 154 (51%) .11 27 (36.5%) 37 (45.7%) .24 82 (41.8%) 7,963 (48.9%) .05

Birth weight in gr (M, SD) 1,334.17
(381.51)

3,439.20
(481.05)

<.001 1,302.64 (342.80) 3,338.31
(495.24)

<.001 1,125.12
(349.53)

3,294.38
(431.32)

<.001 1,335.05
(518.69)

3,408.02 (505.34) <.001

First born (N, %) 56 (50.5%) 4,903 (40.6%) .19 138 (52.3%) 172 (57%) .26 45 (60.8%) 29 (35.8%) .002 94 (48%) 6,753 (41.5%) .07

Multiple birth (N, %) 23 (20.7%) 190 (1.6%) <.001 58 (22%) 15 (5%) <.001 34 (45.9%) 5 (6.2%) <.001 19 (9.7%) 124 (0.8%) <.001

Neurosensory impairment (N, %) <5 (3.6%) 66 (0.5%) .48 17 (6.4%) 2 (0.7%) <.001 1 (1.4%) 1 (1.2%) .05 13 (6.6%) 301 (1.9%) <.001

Ethnic minority group (N, %) 8 (7.2%) 518 (4.3%) <.001 3 (1.1%) 2 (0.7%) .85 22 (29.7%) 6 (7.4%) <.001 48 (24.5%) 2,751 (16.9%) .02

Parental education below tertiary
(N, %)

49 (44.1%) 6,274 (51.9%) .002 196 (74.2%) 225 (74.5%) .37 42 (56.8%) 25 (30.9%) .77 51 (26%) 3,896 (23.9%) .13

Self-control in childhood (M, SD) 6.56 (2.9) 7.17 (2.74) .11 22.51 (7.92) 25.84 (7.12) <.001 7.11 (2.56) 8.25 (2.59) .02 9.29 (3.48) 9.93 (3.39) .04

Self-reported emotional problems
(M, SD)

5.12 (5.44) 5.92 (5.63) .36 2.86 (2.26) 2.73 (2.18) .49 4.55 (3.55) 3.72 (3.06) .24 5.27 (5.81) 5.53 (5.84) .65

Mother-reported emotional
problems (M, SD)

1.26 (1.70) 1.5 (1.86) .39 2.88 (2.29) 2.12 (1.89) <.001 1.87 (1.97) 1.29 (1.66) .10 2.51 (2.44) 2.01 (2.11) .01

Self-reported peer victimization
(M, SD)

1.42 (2.89) 1.83 (2.79) .32 .49 (.64) .30 (.55) <.001 1.16 (1.63) .77 (1.24) .19 1.08 (1.53) 1.02 (1.39) .78

Mother-reported peer victimization
(M, SD)

.27 (.57) .22 (.48) .49 .43 (.59) .22 (.48) <.001 .21 (.41) .24 (.49) .80 .22 (.42) .25 (.43) .78

ALSPAC: Avon Longitudinal Study of Parents and Children; BLS: Bavarian Longitudinal Study; BSPC: Basel Study of Preterm Children; MCS: Millennium Cohort Study. VPT: Very preterm (<32nd gestational week); FT: Full-term (≥37th gestational week).
aPlease note that the age at assessment for the ALSPAC cohort is very similar for each participant with only a couple of weeks difference.
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differences between the two groups in the other cohorts. Bivariate
correlations between study variables are presented separately for
each cohort in Tables S1a–d in the supplement.

Associations between very preterm birth, self-control
in childhood and self- and mother-reported emotional
problems in adolescence

Results of the hierarchical regression analyses for all cohorts are
displayed in Table S2 in the supplement. Findings of the IPD
meta-analysis showed no significant associations between VPT
birth and self-reported emotional problems, however there was
a significant association between VPT birth and mother-reported
emotional problems in adolescence (β= .13; 95% CI= .01; .24)
(Figure 1). Moreover, there was a significant negative association
between self-control in childhood and emotional problems in
adolescence in self-reports (β=−.11; 95% CI=−.16; −.06), and
mother-reports (β=−.22; 95% CI=−.34; −.11) among all partic-
ipants. On the other hand, there was no significant interaction
effect between VPT birth and self-control skills in childhood on
self- and mother-reported emotional problems in adolescence
(Figure 1). There was a significant moderate to high heterogeneity
(Table S3 in the supplement) between cohorts in the analysis
of the association between self-control in childhood and
self- and mother-reported emotional problems (I2= 64.9,
p< .05; I2= 95.9, p< .001, respectively). Findings remained the
same when the analyses were repeated excluding participants with
neurosensory impairment (Table S4 in the supplement) and with-
out data imputation (Table S5 in the supplement).

Associations between very preterm birth, self-control in
childhood, and self- and mother-reported peer victimization
in adolescence

Results of the hierarchical regression analyses for all cohorts are
displayed in Table S6 in the supplement. Findings of the IPD

meta-analysis did not yield significant associations between VPT
birth and self-reported peer victimization in adolescence, however,
there was a significant association between VPT birth and mother-
reported peer victimization in adolescence (β= .13; 95% CI= .06;
.20) (Figure 2). In addition, IPD meta-analysis revealed a signifi-
cant negative association between self-control in childhood and
both self-reported (β=−.13; 95% CI=−.18; −.09) and mother-
reported peer victimization in adolescence (β=−.24; 95%
CI=−.33; −.14). There was no significant interaction effect
between VPT and self-control on self- and mother-reported peer
victimization in adolescence (Figure 2). There was significant
heterogeneity between the cohorts in the analysis for mother-
reported peer victimization (I2= 94.3, p< .001) but not in
self-reported peer victimization (Table S3 in the supplement).
The association between VPT birth and mother-reported peer vic-
timization disappeared when the analyses were repeated excluding
participants with neurosensory impairment (Table S4 in the
supplement) and using data without imputation (Table S5 in the
supplement). Moreover, the association between self-control skills
and mother-reported peer victimization disappeared when the
analyses were repeated excluding participants with neurosensory
impairment (Table S4 in the supplement).

Discussion

Findings of this prospective, multi-cohort and multi-informant
study revealed that higher self-control skills in childhood are asso-
ciated with fewer emotional problems and reduced peer victimiza-
tion in both VPT and FT born adolescents. However, self-control
skills in childhood did not moderate the association between VPT
birth and adolescence emotional problems and peer victimization.
These findings provide no evidence for a vantage sensitivity model;
however, the findings show support for a protective effect model
for both groups of adolescents.

The main finding of the current study was that having higher
self-control skills does not particularly benefit VPT born

Self-Reported Emotional Problems in Adolescence Mother-Reported Emotional Problems in Adolescence

Very Preterm 
Birth Main 
Effect

Self-Control in 
Childhood 
Main Effect

Very Preterm 
Birth X Self-
Control in 
Childhood 
Interaction 
Effect

Figure 1. Findings of the individual participant data meta-analysis on the associations between very preterm birth, self-control, and emotional problems in adolescence.
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adolescents more than those born FT, however high self-control
skills in childhood are associated with lower emotional problems
and peer victimization in adolescence in both groups. This
finding is in line with the results of a recent meta-analysis study
showing a negative association between childhood self-control
and consequent internalizing problems and peer victimization
(Robson et al., 2020). The results, regarding the link between
self-control in childhood and emotional problems in adolescence,
were consistent in both self- and mother-reports and is also con-
sistent with the self-control model of depression suggesting that
deficits in self-control processes play a key role in understanding
the development of depressive symptoms (Rehm, 1977).
Furthermore, this result accords with intervention studies that
showed that increasing the self-control skills of individuals is
effective in decreasing symptoms of depression (Strauman &
Eddington, 2017). Our results revealed self-control skills in child-
hood are a protective factor against self- or mother-reported peer
victimization. This provides further support for the self-control
theory, which suggests that low self-control skills put individuals
at risk for victimization since those with low self-control skills
may be less likely to consider later consequences than those
who have high self-control skills (Gottfredson & Hirschi,
1990). Thus, having higher self-control skills is a protective factor
in both VPT and FT born adolescents regarding emotional prob-
lems and peer victimization.

Although self-control skills in childhood have been identified as
a resiliency factor in community samples in the face of growing up
with disadvantage and adversity (Masten, 2001), few studies have
investigated the role of childhood self-control skills on later socio-
emotional outcomes in a PT sample. One study (Poehlmann-
Tynan et al., 2015) identified delay of gratification at 2 years of
age as a resiliency factor in 6-year-old PT children. In this study,
resiliency was identified using a latent profile analysis approach
where a resilient group was defined based on their score across sev-
eral domains (e.g., learning, effortful control, social activity, peer
relationships, internalizing behavior). However, the effect size of

the influence of delay of gratification on resiliency was very small
(β = .06). In another study, the association between effortful con-
trol and behavioral problems at 3 years of age diminished when the
role of socioeconomic factors was considered (Burnson et al.,
2013). Considering these findings, it can be suggested that there
is not yet strong evidence for the resiliency effect of self-control
skills in particular to PT adolescents regarding emotional problems
and peer victimization. Regarding resiliency, that is, the interaction
of VPT birth as risk with other protective factors such as high
maternal sensitivity and low negative parenting (i.e., anger, criti-
cism) could play a bigger role than self-control skills in childhood
(Faure et al., 2017; Wolke et al., 2013).

There was a significant association between VPT birth and
increased emotional problems and peer victimization in adoles-
cence in mother-reports, but this was not evident in self-reports.
This finding is in line with previous studies showing low agreement
in reports of emotional and behavioral problems between parent
and child reports in PT samples (Bilgin, Wolke, et al., 2021;
Eves et al., 2020). This finding could be due to adolescents
under-reporting their symptoms of emotional problems and peer
victimization (Lærum et al., 2019). Alternatively, mothers of VPT
born adolescents might have a tendency to report more emotional
and behavioral problems than VPT adolescents themselves due to
their perception of increased vulnerability (Allen et al., 2004). This
could be due to PT birth being an emotionally challenging event as
it is often unexpected and associated with a higher risk of medical
complications and neonatal difficulties (Horwitz et al., 2015). It has
been suggested that mothers might continue to perceive their pre-
mature born child as vulnerable beyond the infancy period, which
could result in overprotective parenting (Horwitz et al., 2015).
Although there is evidence that maternal sensitive parenting is
not influenced by PT birth (Bilgin & Wolke, 2015), overprotective
and controlling parenting behaviors in mothers of PT born chil-
dren have been recently documented (Faleschini et al., 2020).
Thus, it would be important to include the assessment of other
informants such as fathers in future studies.

Self-Reported Peer Victimization in Adolescence Mother-Reported Peer Victimization in Adolescence

Very Preterm 
Birth Main 
Effect

Self-Control 
in Childhood 
Main Effect

Very Preterm 
Birth X Self-
Control in 
Childhood 
Interaction 
Effect

Figure 2. Findings of the individual participant data meta-analysis on the associations between very preterm birth, self-control, and peer victimization in adolescence.
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The sensitivity analyses excluding participants with neurosen-
sory impairment or using data imputation reproduced the same
findings regarding the association of self-control and emotional
problems in adolescence. However, there were changes in the asso-
ciation between VPT birth andmother-reported peer victimization
in adolescence. Moreover, the association between self-control
skills in childhood and mother-reported peer victimization in ado-
lescence disappeared when we repeated the main analyses without
participants with neurosensory impairment. These changes
suggest that having neurosensory impairment could influence
mother-reports particularly for peer victimization in adolescence.
This is in line with the findings of a study which found that ado-
lescents with disability or chronic illness are at an higher risk of
victimization than those without disability or chronic illness given
that disability or chronic illness is much more frequent in the VPT
group (Sentenac et al., 2011).

There are several strengths of the current longitudinal study
including the large sample size combining IPD across four cohorts,
high power to detect statistically significant differences, the use of
multiple imputation to account for missing data, as well as using
both self- and mother-reports of emotional problems and peer vic-
timization in adolescence. A further strength of the current study
was being able to control for the same covariates across cohorts.
Moreover, self-control skills in childhood were aggregated across
three assessment points in childhood. However, there are also lim-
itations. First, pubertal timing was not included as a covariate in
the current study, which could have an influence on our findings
due to its link with mental health problems (Graber et al., 1997).
However, we could not include pubertal timing as a covariate since
it was not measured across all cohorts. Second, self-control in
childhood was assessed with parental reports using two items from
SDQ in three of the cohorts (i.e., ALSPAC, BSPC, MCS), which
reflects impulse control only. Thus, the measurement of self-con-
trol in the current study captures one aspect of self-control and
might be more prone to social desirability bias than task-based
assessments of self-control. It would have been preferable to mea-
sure self-control with a multi-informant assessment (e.g., mother,
father and teacher-reports) using multi-methods (a self-control
questionnaire and task-based assessment). However, parental
reports of self-control are commonly used in large-scale prospec-
tive longitudinal studies due to practicality and they are likely to
have better ecological validity than task-based assessments of
self-control (Howard & Williams, 2018; Moffitt et al., 2011).
Further, it was shown that questionnaire-based assessments of
self-control have higher test-retest reliability than task-based
assessments (Enkavi et al., 2019). Third, there was moderate to
high heterogeneity between the cohorts for some of the IPD
meta-analyses even though it was statistically not significant for
all associations. This suggests that differences between either the
scales or the cohorts (e.g., differences between countries) might
have had an impact on the results. It is important to note that par-
ticipants in two of the samples (i.e., ALSPAC and BLS) were
recruited before the year 2000 and changes in neonatal care are
likely to have led to more PT children surviving in the most recent
cohorts (i.e., BSPC and MCS) who were recruited in the 2000s.
Although there is little evidence that the quality of survival has
improved (Cheong et al., 2020; Marlow et al., 2021; Ni et al.,
2022), changes in care may have contributed to the heterogeneity
across cohorts.

To conclude, self-control skills in childhood are a protective
factor for the development of emotional problems and peer
victimization for all children whether born VPT or FT. Thus,

improving the self-control skills of VPT and FT children would
benefit them equally and could help to decrease emotional prob-
lems and peer victimization in adolescence.
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