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Abstract
Parents of preterm children are more likely to adopt non-optimal parenting behaviors than parents of full-term (FT) children.
However, there is a lack of studies on parents of children born moderate to late preterm (MLP; 32–36 gestational weeks). In this
study, we aimed to examine: (1) the association between MLP birth status and the trajectory of parental overprotection through-
out preschool years, and (2) the role of parental overprotection, MLP birth status, and their interaction in the prediction of the
trajectories of hyperactivity-impulsivity and inattention throughout childhood. Data comes from a Canadian representative
population-based cohort including 2028 FT, 100 MLP children, and their parents. Overprotective parenting was measured when
children were 5, 17, and 29months old. Hyperactivity-impulsivity and inattention symptoms were measured repeatedly from 4 to
8 years of age. Trajectories of parents’ overprotectiveness and children’s hyperactivity-impulsivity and inattention were modeled.
MLP birth status was associated with an increase in parental overprotectiveness across the preschool period. MLP birth status and
parental overprotection were both found to be associated with higher levels of hyperactivity-impulsivity symptoms across
childhood. No interaction was found between birth status and parental overprotection. The results suggest that parents of MLP
children becomemore overprotective across time compared to parents of FT children and that children bornMLP and/or exposed
to higher levels of parental overprotection demonstrated higher levels of hyperactivity-impulsivity symptoms across childhood.
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Introduction

Around the world, approximately 10% of births occur before
the pregnancy reaches full term (<37 weeks of gestation)
(Blencowe et al., 2012). Moderate to late preterm (MLP)
births (32–36 gestational weeks) have been less extensively
studied than very preterm births, despite the fact that they

represent up to 85% of all preterm deliveries (Frey &
Klebanoff, 2016). Even thoughMLP newborns are often com-
parable in appearance to full-term (FT) neonates, an increas-
ing body of research demonstrates that they are at a greater
risk of experiencing a wide range of negative developmental
outcomes in comparison to their FT peers throughout their
lives (for a literature review, see de Jong et al., 2012).
Several aspects of MLP children’s development appear to be
impaired, including their motor, socioemotional and cognitive
skills (Baron et al., 2014; Brumbaugh et al., 2016; Cheong
et al., 2017; de Jong et al., 2015; Potijk et al., 2013). MLP
children are also at greater risk of poorer school achievement
(Lipkind et al., 2012; van Baar et al., 2009; Williams et al.,
2013). Studies have also demonstrated higher risks of inter-
nalizing and externalizing behavioral problems among these
children (Bul & van Baar, 2012; Dotinga et al., 2019; Palumbi
et al., 2018; Perricone et al., 2013; Rogers et al., 2014). In a
previous longitudinal study investigating the developmental
trajectories of MLP children, we found that MLP children
were at greater risk of hyperactivity and impulsivity during
childhood in comparison to their FT peers (Faleschini et al.,
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2020). However, the longer-term outcomes of MLP children
and the mechanisms through which MLP birth might impact
children’s developmental trajectories remains unclear.

Not all MLP children actually show developmental prob-
lems. Some authors suggest that differences within this pre-
term group might be explained by parent–child interactions
and the quality of the caregiving environment (de Jong et al.,
2012). Given the increased risk of medical complications and
the neonatal difficulties that preterm children encounter, pre-
term birth might be stressful and emotionally challenging for
parents. In comparison to parents of FT children, parents of
preterm newborns, including MLP, often report high levels of
stress during the neonatal period (Polic et al., 2016; Suttora
et al., 2014). Studies also suggest that they are at a greater risk
of psychological difficulties, including anxiety and stress,
compared to parents of FT babies (McDonald et al., 2013;
Suttora et al., 2014). Over time, parental mental health prob-
lems can negatively impact the quality of parenting behaviors
(Smith, 2010). Studies suggest that parents of very preterm
children are more intrusive, controlling, and overprotective
than parents of FT children (Forcada-Guex et al., 2006;
Korja et al., 2012; Wightman et al., 2007). These behavioral
tendencies might be explained by a high parental perception
of child vulnerability (Green & Solnit, 1964; Thomasgard &
Metz, 1993). This tendency is referred to as the “vulnerable
child syndrome” (Green & Solnit, 1964). This syndrome is
characterized by excessive preoccupation with the child’s se-
curity or health that can lead to overprotecting the child
(Thomasgard & Metz, 1993). Thus, parents of preterm chil-
dren might perceive their child as highly vulnerable and might
adopt overprotective practices in order to reduce their anxiety
about the child’s safety.

While overprotective behaviors were documented among
parents of very preterm children, it is difficult to confirm that
these behaviors also characterize parents of children born
MLP. Patterns of parenting practices among parents of MLP
children are understudied (de Jong et al., 2012). A growing,
but small body of research suggests that parents of MLP chil-
dren are more likely to present intrusive, irritable, and less
sensitive parenting in interactions with their child compared
to parents of FT children (Hoffenkamp et al., 2015; Westrupp
et al., 2012). However, other studies demonstrated no differ-
ences between the parenting practices of parents of MLP and
FT children (Bilgin & Wolke, 2015; Brown et al., 2014).
More research is necessary in order to better understand par-
enting in the context of MLP birth. While overprotective par-
enting practices might impact the development of children,
there is a lack of knowledge about patterns of overprotective
practices among parents of children born MLP.

The important role that parenting practices play in chil-
dren’s development and behavioral functioning is now well
documented (Pinquart, 2017; Smith, 2010; Yeung et al.,
2017). Through positive interactions with their parents,

children learn to interact appropriately with others and to reg-
ulate their behaviors (Bell & Calkins, 2000; Fox & Calkins,
2003). In contrast, children exposed to more negative parent-
ing practices, such as controlling practices, are at greater risk
to adopt more negative behaviors and to develop behavioral
problems such as inattention, hyperactivity, and impulsivity
(Breaux & Harvey, 2019; Deault, 2010; Kawabata et al.,
2011, 2012; Keown, 2012; Nelson et al., 2013; Shelleby &
Ogg, 2020). Parenting practices characterized by high levels
of control may interfere with the development of self-
regulating strategies in limiting the opportunities of children
to develop their self-control strategies and to deal with poten-
tially anxious or challenging situations (Bell & Calkins, 2000;
Fox & Calkins, 2003; Gere et al., 2012; Ungar, 2009).
Research suggests that behavioral problems associated with
deficits in self-regulation, such as hyperactivity, impulsivity,
and inattention, may be influenced by controlling parenting
practices, such as overprotection (i.e., providing a level of
protection that is excessive, taking into consideration the de-
velopmental level of the child). Recent research has shown
that controlling and overprotective practices are more frequent
among parents of children with a diagnosis of attention-defi-
cit/hyperactivity disorder (ADHD) or showing hyperactivity
and inattention, compared to parents of children without these
problems (Gau & Chang, 2013; Gere et al., 2012; Molina &
Musich, 2016). Thus, parenting practices, including parental
overprotection, may be associated with the developmental tra-
jectories of behaviors such as hyperactivity-impulsivity and
inattention, and may interact with birth status in the prediction
of these outcomes.

As preterm birth is associated with more overprotective par-
enting practices, and as both are associated with hyperactivity,
impulsivity, and inattention, overprotection could play a medi-
ating role in the relations between preterm birth and children’s
hyperactivity, impulsivity, and inattention. MLP birth might
lead tomore parental overprotection and, in turn, overprotective
parenting might lead to more hyperactive, impulsive, and inat-
tentive behaviors among children. Moreover, it is also possible
that MLP birth and parental overprotection interact together in
the prediction of these behavioral problems. It is possible that
MLP birth makes children more vulnerable to the influence of
environmental factors such as parenting practices (Pluess &
Belsky, 2010) or that less overprotective parenting practices
act as a protective factor (a moderator) in the relations between
MLP birth status and hyperactive, impulsive, and inattentive
behaviors. However, the relations between MLP birth, parental
overprotection and their interactions in the prediction of child
development remains unclear.

Despite the growing research demonstrating that MLP chil-
dren are at risk of negative behavioral or developmental out-
comes including hyperactivity, impulsivity, and inattention,
few studies have used longitudinal designs and repeated mea-
sures of MLP development (Ask et al., 2018; Gurka et al.,
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2010; Hornman et al., 2016; Robinson et al., 2013). Therefore,
little is known about the developmental trajectories of these at-
risk children and the longitudinal developmental processes
that may influence their longer-term behavioral outcomes; no-
tably, the predictive effect of being MLP on the hyperactivity,
impulsivity, and inattention trajectories and its persistence
over years.Moreover, little is known about the parenting prac-
tices of parents of MLP children, specifically their patterns
over time and their role in MLP developmental trajectories.
This dearth of research dramatically limits our understanding
of the behavioral development of these children and precludes
the identification of the factors that may promote or hinder
healthy behavioral functioning and trajectories within this at-
risk population.

The present study tackled this gap by modeling develop-
mental trajectories of hyperactivity-impulsivity and inatten-
tion in MLP children and examining patterns of overprotec-
tive parenting practices and their impact and interaction with
MLP birth status in the prediction of these trajectories. Using
data from a large population-based birth cohort of children
from Canada, we first aimed to examine the association be-
tween MLP birth and the trajectory of overprotective parent-
ing practices during preschool years. We also aimed to deter-
mine if parental overprotection might explain the documented
relation between MLP birth status and child hyperactivity-
impulsivity and inattention symptoms, and whether this pa-
rental behavior mediates or interacts with MLP in the predic-
tion of these symptoms. We expected MLP birth status to be
associated with a higher trajectory of parental overprotection
between 5 and 29-months (i.e. more overprotective practices
that persist across time). Furthermore, in line with previous
literature, we also expected MLP birth status to be associated
with higher trajectories of hyperactivity-impulsivity and inat-
tention between 4 and 8 years of age (i.e. higher levels that
persist across time). In addition, we predicted overprotective
parenting would be a mediator in the relation between MLP
birth status and the trajectory of hyperactivity-impulsivity and
inattention between 4 and 8 years of age. Finally, we also
expected overprotective parenting to interact with MLP birth
status in the prediction of these trajectories. More specifically,
we predicted that MLP children who are exposed to high
levels of overprotective parenting would present higher trajec-
tories of hyperactivity-impulsivity and inattention compared
to MLP children who are exposed to lower levels of overpro-
tective parenting.

Methods

Study Design and Participants

This study used data from the Quebec Longitudinal Study of
Child Development (QLSCD), a Canadian representative

population-based study of children’s growth and develop-
ment. This representative sample was drawn from the prov-
ince’s birth registry and used a stratified procedure based on
living area and birth rates. The resulting sample was represen-
tative of singleton live births registered in the province’s birth
registry during 1997–1998, except for children born on Cree
and Inuit territories, on indigenous reservations, or in the
Northern region of the province. The sample includes 2128
children born between 32 and 41 gestational weeks for which
we have data regarding parental overprotection and
hyperactivity-impulsivity or inattention during childhood.
This longitudinal study used repeated measures of overprotec-
tive parenting when children were 5 (SD = 0.46, range = 3–
7 months, N = 2128), 17 (SD = 0.47, range = 16–19 months,
N = 1944, 8.67% missing), and 29 months of age (SD = 0.45,
range = 28–31 months, N = 1915, 10.01% missing).
Hyperactivity-impulsivity and inattention were assessed using
primary caregivers’ reports at 4.17 (SD = 0.26, range = 3.67–
4.67, N = 1930, 9.31% missing), 5.16 (SD = 0.26, range =
4.67–5.67, N = 1747, 17.91% missing), 6.17 (SD = 0.25,
range = 5.67–6.67, N = 1480, 30.45% missing) and 8.16
(SD = 0.26, range = 7.67–8.67, N = 1439, 32.38% missing)
years of age. Informed written parental consent and children’s
assent were collected prior to each wave of data collection.
The research protocol was approved by the research commit-
tee of the Institut de la statistique du Québec.

Measures

Gestational Age Gestational age at birth was ascertained from
the birth certificate’s obstetrical estimate of completed weeks
of gestation. We used the World Health Organization’s
(WHO, 2018) guidelines to define MLP birth. Thus, gesta-
tional age (GA) groups were categorized as follows: MLP
children (32–36 weeks, N = 100) and FT children (37–
41 weeks, N = 2028). Prevalence of MLP birth in this study
was found to be 4.93%, which is consistent with the preva-
lence of preterm birth in Canada (~5% for singleton MLP
birth) (Statistics Canada, 2016). A total of 2028 children born
FT and 100 children born MLP were included in the final
sample. Among the MLP group, 10 children were born mod-
erately preterm (MP; 32–33 gestational weeks) and 90 were
born late preterm (LP; 34–36 gestational weeks).

Overprotective Parenting Overprotective parenting was eval-
uated using the Parental Cognitions and Conduct Toward the
Infant Scale (PACOTIS; Boivin et al., 2005) at 5, 17 and
29 months-old. The PACOTIS measures overprotective par-
enting using four items. The full list of items and Cronbach’s
alphas are presented in Supplemental Table 1. The response
scale ranged from “0. Not at all what I think” to “10. Exactly
what I think”. Thus, final scores were ranging from 0 to 10,
with higher scores indicating higher levels of overprotection.
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The factor structure of the PACOTIS has been confirmed
among twin and singleton samples and this measure has prov-
en to be internally consistent with alphas >0.75 (Boivin et al.,
2005). In the current sample, we observed alphas of 0.68 at
5 months, 0.71 at 17 months, and 0.74 at 29 months.

Hyperactivity-Impulsivity and Inattention Primary caregiver’s
ratings of children’s hyperactivity-impulsivity and inattention
were obtained at 4, 5, 6, and 8 years using the Social Behavior
Questionnaire (SBQ; Tremblay et al., 1991). The SBQ is an
omnibus psychopathology inventory that can measure chil-
dren’s behavioral symptoms in both clinically diagnosed and
sub-clinical samples. The SBQ has been proven to be inter-
nally consistent (α > 0.70) in samples composed of clinical
and normative groups of children and adolescents (Murray
et al., 2016, 2017; Pingault et al., 2013; Vitaro et al., 1998).
Scores during childhood have been correlated with mental
health outcomes and substance use during adolescence and
adulthood (Pingault et al., 2013; Zdebik et al., 2019). The
hyperactivity-impulsivity subscale consisted of five items
and the inattention subscale consisted of three items. Both
hyperactivity-impulsivity and inattention symptoms were rat-
ed on a 3-point scale, with 0 indicating “Never”, 1 indicating
“Sometimes”, and 2 indicating “Often”. Scores were averaged
across items, with higher scores indicating higher levels of
symptoms. Mean Cronbach’s alphas across time points reveal
high internal reliability for both hyperactivity-impulsivity
(α = 0.75) and inattention symptoms (α = 0.77). The full list
of items and Cronbach’s alphas are presented in Supplemental
Table 1.

Covariates The covariates used in the present study are child
sex and maternal education. The information about the child’s
sex was ascertained from medical records at birth. Maternal
education level was self-reported in a questionnaire completed
when children were 5 months old. These two variables are
known to be related to both parenting and children’s behav-
ioral problems (Carneiro et al., 2013; Gau & Chang, 2013;
Hancock et al., 2014; Willcutt, 2012).

Statistical Analysis

To examine the developmental trajectories of overprotective
parenting and hyperactivity-impulsivity and inattention symp-
toms, multilevel growth curve models were performed using
Mplus version 8.1. Multilevel models (MLMs, also known as
multilevel regression models, linear mixed models or hierar-
chical linear models) can easily handle the specific conditions
encountered in the present study, including unequal or small
groups (groups as small as 50 are sufficient) (Maas & Hox,
2005), unequally spaced time points, data collected across a
range of ages within any one occasion, and non-normally
distributed scaled repeated measures with missing data

(Burchinal et al., 2006; Singer & Willett, 2003). To examine
the predictive effect of MLP birth status, the trajectories
(growth curves) of overprotective parenting and children’s
hyperactivity-impulsivity and inattention were first modeled
in the overall sample. MLP birth status was next entered as a
dichotomous predictor in the growth models to see if it was
associated with inter-individual variation in these overall tra-
jectories. MLMs do not require equal group size to examine
the relation between a dichotomous predictor and the trajec-
tories modeled. Keeping the whole sample in the analyses
allowed us to have greater statistical power to estimate trajec-
tories and preserved the representativeness of the sample (in
this population-based study) and, therefore, the capacity to
generalize the results to the population. Full Information
Maximum Likelihood estimation was used in order to handle
missing data.

The overall trajectories of overprotective parenting and
children’s hyperactivity-impulsivity and inattention symp-
toms were first modeled and described in terms of their inter-
cepts and slopes. Whereas the intercept reflects the mean
group value at the starting point, the slope reflects the average
monthly change. Using children’s exact chronological age at
each assessment point enabled us to flexibly handle individu-
ally varying time scores. Once the overall trajectory was
established in the full sample, we investigated the extent to
which individual differences in growth curve coefficients
could be explained by predictors. MLP birth status was first
examined in relation to the intercept and slope of the trajectory
of parental overprotection. In separate growth models, both
MLP birth status and parental overprotection (measured at
29-months-old) were investigated in relation to the trajectories
of children’s hyperactivity-impulsivity and inattention.
Goodness of fit was assessed using the -Log-likelihood (-
LL; an indicator of deviance), the Akaike information criteri-
on (AIC), and the Bayesian information criterion (BIC), with
lower values indicating a better representation of the data by
the model (Hox, 2010, 2013). Indices of fit available for every
multilevel model are provided in Tables 1 and 2. To increase
parsimony, only the best fitting models were selected.
Covariate, predictors and interaction effects were trimmed at
p > 0.10.

Results

Participants

Supplemental Table 2 presents the sample characteristics.
There were significant group differences between MLP and
FT children regarding gestational age at birth (35.06 vs
39.20 weeks, p < 0.01) and birth weight (2660.45 vs
3440.16 g, p < 0.01), even though only 36 MLP children
had a low-birth-weight (<2500 g). Maternal age at 5 months
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and the proportion of boys and girls in each group were
comparable. Concerning race and ethnicity, parents were
asked “To which ethnic or cultural group do (name of the
child) ancestors belong”. Participants could declare multi-
ple groups. The three most common ethnic groups reported
by the parents were Canadian (63.00%), French (30.00%),
and Irish (4.40%). Concerning country of origin, 87.80% of
mothers reported being born in Canada, 2.00% were born in
European countries such as France, Germany, Italy, United
Kingdom, Poland or Portugal, 0.70% were born in the
United States, 1.10% were born in Asian countries such as
India, Philippines, Vietnam or China, and 8.40% came from
other countries that remain unknown to the authors of the
present study (not coded in the available data base). A total
of 73.30% of mothers had at least some post-secondary ed-
ucation (including 17.60% having some post-secondary
studies without having any post-secondary diploma,
10.20% having a vocational/technical school diploma,
18.90% having a college (junior) diploma, and 26.60% hav-
ing a university degree). Among mothers of MLP children,
63.55% had pursued postsecondary education compared to
73.95% of FTmothers. Family income varied from less than
$10,000 to over $80,000 CAD (with a mean between
$40,000 and $49,999 CAD). Mothers of MLP children were
less likely to have a family income higher than $80,000
(10.57% vs 14.28%) compared to FT mothers, and more

likely to have an income lower than $30,000 (37.50% vs
28.84%).

Association Between MLP Birth and the Trajectory of
Overprotective Parenting

First, the best-fitting growth model for overprotective parent-
ing (including parents of MLP and FT children) indicates a
small, but significant monthly decrease (−0.07, p < 0.01) in
overprotection from 5 to 29 months (Table 1 and Fig. 1). On
average, parental overprotection decreased by 0.07 points per
month (0.84 per year), starting at 5.43 at 5 months. The pre-
dictive models showed that MLP birth status was associated
with the slope (unstandardized effect estimate = 0.02,
p < 0.01). The decrease in parental overprotection was slower
in the MLP group compared to the FT group (see Fig. 1).
While MLP birth was not found to be associated with the
initial level of parental overprotection, it was significantly
associated with the level of overprotection at 29 months, even
after controlling for child sex and maternal education. On
average at 29 months, the level of overprotection among par-
ents of MLP children was 0.56 points higher (p < 0.05) than
the level of overprotection of parents of FT children. Thus, the
association between MLP birth and parental overprotection
became stronger as child age increased (0.03 at 5 months,

Table 1 Trajectories of
overprotective parenting between
5 and 29 months

Overprotection

Model 1 Model 2 Model 3

Estimate
(SE)

p Estimate
(SE)

p Estimate
(SE)

p

Initial status (5 months) 5.43 (0.05) 0.00 5.42 (0.05) 0.00 5.39 (0.06) 0.00

Association with MLP birth status

At 5 months 0.17 (0.23) 0.46 0.03 (0.21) 0.89

At 17 months 0.43 (0.20) 0.03 0.29 (0.18) 0.10

At 29 months 0.70 (0.20) 0.00 0.56 (0.20) 0.00

Child sex (being a male) 0.05 (0.09) 0.54

Maternal education (mean
centered)

−0.29 (0.02) 0.00

Rate of change (monthly change) −0.07 (0.00) 0.00 −0.07 (0.00) 0.00 −0.07 (0.00) 0.00

Being MLP (compared to FT) 0.02 (0.01) 0.01 0.02 (0.01) 0.01

Within-person variance (residual) 1.70 (0.07) 0.00 1.70 (0.07) 0.00 1.70 (0.07) 0.00

Variance in initial status 4.03 (0.15) 0.00 4.03 (0.15) 0.00 3.66 (0.15) 0.00

Variance in rate of change 0.00 (0.00) 0.00 0.00 (0.00) 0.00 0.00 (0.00) 0.00

Slope intercept covariance −0.03 (0.01) 0.00

Goodness of fit: -LL 12,419 12,414 12,302

AIC 24,850 24,844 24,624

BIC 24,890 24,898 24,691

Note: SE Standard error, MLP Moderate to late preterm, FT Full-term. Effects on the slope were null and non-
significant, thus they were not included in the final model. Model 1: Overall model, Model 2: Unadjusted model,
Model 3: Final model controlling for child sex and maternal education

1559J Abnorm Child Psychol (2020) 48:1555–1568



Table 2 Trajectories of hyperactivity-impulsivity and inattention between 4 and 8 years

Hyperactivity-impulsivity Inattention

Estimate (SE) p Estimate (SE) p

Model 1: overall model

Initial status – intercept 0.78 (0.01) 0.00 0.64 (0.01) 0.00

Rate of change – slope (yearly change) 0.02 (0.01) 0.02 0.01 (0.00) 0.08

Change in slope: quadratic term −0.01 (0.00) 0.00 – –

Within-person variance (residual) 0.06 (0.00) 0.00 0.10 (0.00) 0.00

Variance in initial status 0.12 (0.01) 0.00 0.13 (0.01) 0.00

Variance in rate of change 0.00 (0.00) 0.00 0.01 (0.00) 0.00

Slope intercept covariance −0.00 (0.00) 0.00 −0.01 (0.00) 0.00

Goodness of fit:

-LL 2517 3628

AIC 5047 7268

BIC 5095 7309

Model 2: association of MLP birth controlling for child sex and maternal education

Initial status 0.71 (0.01) 0.00 0.58 (0.01) 0.00

Being MLP (compared to FT) 0.08 (0.04) 0.03 0.09 (0.04) 0.02

Child sex (being a male) 0.13 (0.02) 0.00 0.13 (0.02) 0.00

Maternal education (mean centered) −0.03 (0.00) 0.00 −0.03 (0.00) 0.00

Rate of change (yearly change) 0.02 (0.01) 0.02 0.01 (0.00) 0.06

Change in slope: quadratic term −0.01 (0.00) 0.00 – –

Within-person variance (residual) 0.06 (0.00) 0.00 0.10 (0.00) 0.00

Variance in initial status 0.11 (0.01) 0.00 0.12 (0.01) 0.00

Variance in rate of change 0.00 (0.00) 0.00 0.01 (0.00) 0.00

Goodness of fit:

-LL 2448 3571

AIC 4915 7161

BIC 4983 7222

Model 3: association of MLP birth controlling for parental overprotection, child sex and maternal education

Initial status 0.68 (0.02) 0.00 0.56 (0.02) 0.00

Being MLP (compared to FT) 0.09 (0.04) 0.02 0.10 (0.04) 0.02

Parental overprotection 0.01 (0.00) 0.03 0.01 (0.00) 0.09

Child sex (being a male) 0.13 (0.02) 0.00 0.12 (0.02) 0.00

Maternal education (mean centered) −0.03 (0.00) 0.00 −0.02 (0.00) 0.00

Rate of change (yearly change) 0.02 (0.01) 0.03 0.01 (0.00) 0.11

Change in slope: quadratic term −0.01 (0.00) 0.00 – –

Within-person variance (residual) 0.06 (0.00) 0.00 0.10 (0.00) 0.00

Variance in initial status 0.11 (0.01) 0.00 0.12 (0.01) 0.00

Variance in rate of change 0.00 (0.00) 0.00 0.01 (0.00) 0.00

Goodness of fit:

-LL 2335 3432

AIC 4693 6885

BIC 4767 6952

Note: SE Standard error,MLPModerate to late preterm, FT Full-term. Effects on the slope were null and non-significant, thus they were not included in
the final models
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0.29 at 17 months, and 0.56 at 29 months) resulting in a less
negative slope overtime for the MLP group.

Association of MLP Birth and Overprotection with the
Trajectories of Hyperactivity-Impulsivity and
Inattention

The results pertaining to children’s hyperactivity-impulsivity
and inattention are presented in Table 2. Overall, levels of
hyperactivity-impulsivity and inattention remained low over
time in the overall sample (see Supplemental Figs. 1 and 2),
which is consistent with what is expected in a population-
based (sub-clinical) sample. These symptoms were found to
be higher among boys and families with lower education
levels. Thus, child sex and maternal education were included
in the final models.

Hyperactivity-Impulsivity The final predictive growth model
including the covariates and the predictors, children’s birth
status and parental overprotection, revealed that both predic-
tors were significantly associated with the initial level of
hyperactivity-impulsivity (Table 2, Model 3). MLP birth and
higher levels of parental overprotection were both associated

with higher initial levels of hyperactivity-impulsivity that
remained persistently higher across time (i.e. no interaction
with time). On average, MLP children had an initial score of
0.77 while FT children had an initial score of 0.68 on the
hyperactivity-impulsivity scale, controlling for parental over-
protection, child sex and maternal education. An increase of 1
point on parental overprotection was associated with an in-
crease of 0.01 (p < 0.05) on the initial level of hyperactivity-
impulsivity. On average, children experiencing no parental
overprotection (score of 0 on a scale ranging from 0 to 10)
had an initial score of 0.68 at 4 years of age, while children
experiencing a mean-level of parental overprotection (score of
4) had an initial score of 0.72, and children experiencing the
highest level of parental overprotection (score of 10) had a
score of 0.78. The predictive effects ofMLP birth and parental
overprotection were small, however, they were persistent
across time and remained significant after controlling for child
sex and maternal education. In order to examine the interac-
tion between overprotective parenting andMLP birth status in
the prediction of children’s symptoms, an interaction termwas
added as a predictor of the intercept and the slope in the final
growth model. The non-significant interaction term indicates
that MLP birth status doesn’t interact with parental

Fig. 1 Trajectories of
overprotective parenting from 5
to 29 months. Note. MLP
Moderate to late preterm, FT Full-
term
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overprotection in the prediction of the trajectory of children’s
hyperactivity-impulsivity.

Inattention In the final model controlling for child sex and
maternal education, MLP birth was found to be associated
with the initial level of inattention, while parental overprotec-
tion was not associated. The inattention score ofMLP children
at 4 years of age was found to be 0.10 points (p < 0.05) higher
than the score of FT children and remained persistently higher
across time (Table 2, Model 3). Moreover, we tested the in-
teraction between MLP birth and overprotection in the predic-
tion of inattention and the results showed thatMLP birth status
did not interact with overprotective parenting in the prediction
of the trajectory.

Mediation Analyses To test the hypothesis that overpro-
tective parenting mediates the relation between MLP
birth status and children’s hyperactivity-impulsivity and
inattention, we used the Baron and Kenny’s (1986) clas-
sic procedure. Thus, the data were subjected to multi-
level regression equations, controlling for child sex and
maternal education. Multilevel regression models were
estimated independently for hyperactivity-impulsivity
and inattention. The results are presented in Table 2
(see Models 2 and 3). The first regression equation
(Model 2) revealed that MLP birth was related to initial
levels of child hyperactivity-impulsivity (B = 0.08,
p < 0.05) and inattention (B = 0.09, p < 0.05). The sec-
ond regression equation (Model 3) indicated that over-
protective parenting was related to the initial level of
child hyperactivity-impulsivity (B = 0.01, p < 0.05),
while accounting for birth status and the covariates.
No association was found between parental overprotec-
tion and inattention. Model 3 also revealed that MLP
birth status remained significantly related to initial
levels of child hyperactivity-impulsivity (B = 0.09,
p < 0.05) and inattention (B = 0.10, p < 0.05), when con-
trolling for parental overprotection. In fact, the data
doesn’t meet the requirements (Condition 4 of the
Baron and Kenny procedure) for mediation: if a media-
tion effect exists, the effect of X (MLP birth) on Y (the
initial status of the trajectory of hyperactivity-
impulsivity and inattention) will disappear (or weaken)
when M (parental overprotection) is included in the re-
gression. Finally, the indirect effects of parental over-
protection in the relations between child birth status
and hyperactivity-impulsivity and inattention trajectories
were also examined using a multilevel SEM framework
following Preacher et al. (2010, 2011) guidelines. The
indirect effects of parental overprotection (0.006 and
0.005, for hyperactivity-impulsivity and inattention re-
spectively) were not significant. Thus, parental overpro-
tection doesn’t play a mediational or indirect role in the

relations between child birth status and children’s
hyperactivity-impulsivity and inattention.

Discussion

To gain insight into the relations between MLP birth and
overprotective parenting, the first aim of this study was to
examine the association between MLP birth status and the
trajectory of overprotective parenting during the preschool
period. The present study also investigated the independent
and interacting role ofMLP birth and overprotective parenting
in the prediction of the developmental trajectory of children’s
hyperactivity-impulsivity and inattention from 4 to 8 years of
age. The results of this study revealed that MLP birth was
associated with a slower decrease in parental overprotection
across the preschool period and that both MLP birth and pa-
rental overprotection were independent predictors of the tra-
jectory of children’s hyperactivity-impulsivity. Moreover,
MLP birth, but not parental overprotection, predicted inatten-
tion during childhood. We did not find evidence of an inter-
action or mediation between MLP birth status and parental
overprotection in the prediction of the trajectories of chil-
dren’s hyperactivity-impulsivity and inattention symptoms.

The overall trajectory of parental overprotection from 5 to
29 months revealed a small decrease across time. This finding
might reflect a decrease in parents’ general tendency to per-
ceive their newborn as highly vulnerable (Thomasgard &
Metz, 1996). In line with this, some studies observed that
parents’ levels of anxiety and stress decreased in the months
following childbirth (Dipietro et al., 2008; Vismara et al.,
2016). While there is a peak of parental anxiety and preoccu-
pation after the child’s birth, parents become less preoccupied
and anxious about their infants during the first months’ post-
partum. Specifically, parents have been found to be more pre-
occupied by their child’s well-being during the weeks follow-
ing the child’s birth and the intensity of parental worries de-
creases as parents gain more experience in parenting their
child (Kim et al., 2013). Parents’ anxiety and concerns regard-
ing their child tend to decrease as parental self-efficacy in-
creases during infancy (Kim et al., 2013; Leahy-Warren &
McCarthy, 2011). The decrease in parental overprotection
might have indirectly captured the decrease in parental anxiety
documented in previous studies. However, as the present
study didn’t measure parents’ anxiety, we were unable to in-
vestigate this hypothesis, which is a major limitation of the
present study. A meta-analysis revealed that maternal psycho-
logical factors, parenting stress and anxiety in particular, are
associated with higher levels of parental perception of a
child’s vulnerability (Tallandini et al., 2015). As perceived
child vulnerability can lead to overprotection of the child, a
decrease in parental stress or anxiety might lead to a decrease
in parents’ overprotective parenting. Consistent with this
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hypothesis, some studies have found that higher levels of ma-
ternal anxiety is associated with higher levels of overprotec-
tive parenting during childhood (Clarke et al., 2013; Cooklin
et al., 2013). Parents of premature children have more mental
health problems than parents of FT children (Suttora et al.,
2014), thus while the data available to us did not allow us to
examine parental mental health as a predictor, future research
should consider it along with child MLP birth status.

The results revealed that MLP birth status is associated
with a slower rate of change in parental overprotection across
the preschool period. The levels of overprotection among par-
ents of MLP children were found to be similar to the levels of
overprotection among parents of FT children at 5 months.
However, a relation emerged between MLP birth and over-
protection across time, such that parents ofMLP childrenwere
found to bemore overprotective at 29months than those of FT
children. Parents of premature children generally report more
stress than parents of FT children (Suttora et al., 2014). Thus,
parents’ initial concerns for their child’s health and safety may
be less likely to decrease if the child was born premature and it
might result in higher levels of overprotection across time.
Also, knowing their child’s premature birth status, it is possi-
ble that parents of MLP children may be more concerned or
anxious about their child’s development. In fact, MLP chil-
dren are at greater risk of manifesting higher levels of devel-
opmental problems during childhood which can represent an
additional challenge for parents (de Jong et al., 2012). The
significant relation betweenMLP birth and the slope of paren-
tal overprotection might reflect the increasing difficulty of
taking care of children having special needs or behavioral
difficulties. While previous studies mostly found no differ-
ence between MLP and FT children during infancy (de Jong
et al., 2012), MLP children tend to manifest higher rates of
behavioral and developmental problems later on during child-
hood (Dotinga et al., 2019; Stene-Larsen et al., 2016). They
are also at higher risk of cognitive deficits during childhood
which may increase parents’ concerns and difficulty in taking
care of their children (Baron et al., 2014; Woythaler et al.,
2011). Thus, parents of MLP children might become more
concerned by their child’s well-being as children’s difficulties
emerge, and it might result in more overprotective parenting
across time. However, the present study did not consider chil-
dren’s developmental outcomes during infancy, which may
warrant future examination.

To our knowledge, only two studies have examined over-
protection among parents of MLP children. One study mea-
sured overprotection among parents of 54 children between 3
and 8 years of age including 13 late preterm children (born
between 34 and 36 gestational weeks) (Samra et al., 2010).
This study observed no association between late preterm birth
status and levels of overprotection. However, this study had a
small sample size (low statistical power) and did not include
children born at 32 and 33 weeks of gestation, which may

have precluded the detection of differences. In the second
study, 354 mothers of children born low-to-moderate risk
(from 33 to 36 gestational weeks, with low birth weight, or
small for gestational age) were compared to 2461 mothers of
children with no perinatal risk (normal birth weight and at
term) (Westrupp et al., 2012). Mothers in the low-to-
moderate risk group were more likely than mothers in the no
perinatal risk group to report high level of overprotective par-
enting. However, the differences between groups didn’t re-
main significant while controlling for maternal factors, such
as psychological distress. In the current study, parents’ psy-
chological factors were not considered. Moreover, in our
study, the MLP group was created based on gestational age
only and children born at 32weeks of gestation were included.
As only three studies, including the present one, have exam-
ined parental overprotection in parents of MLP children, and
as their methodology diverge, further investigation is needed
in order to clarify the link between MLP birth and overprotec-
tive parenting. The link between children’s birth status and
parental overprotection emerges across time in the present
study, thus, further research would benefit from using a lon-
gitudinal design with repeated measures of parental overpro-
tection. As overprotective parenting is associated with poorer
child outcomes (Kiel &Maack, 2012; Laurin et al., 2015), it is
important to understand the factors that might increase par-
ents’ likelihood to adopt these parenting behaviors.

In the present study, we found that parental overprotection
was related to higher levels of hyperactivity-impulsivity
across childhood. The association was small but persistent
across time and remainedwhile controlling for children’s birth
status, child sex and maternal education. Various factors may
help explain the relation between parental overprotection and
hyperactivity-impulsivity in children. Parenting practices that
are characterized by controlling behaviors, such as overpro-
tection, may hinder the development of self-regulation strate-
gies in children by limiting opportunities of experiencing self-
control (Bell & Calkins, 2000; Fox & Calkins, 2003).
Children with hyperactive and impulsive symptoms often ex-
hibit poor regulation skills (Shiels & Hawk, 2010). However,
we cannot rule out the possibility that the relation between
parental overprotection and hyperactive-impulsive symptoms
is bidirectional. Confronted with children having self-
regulation difficulty, parents may react by being more control-
ling. Only a study including repeated and concomitant mea-
sures of parental overprotection and children’s hyperactivity-
impulsivity will clarify the direction of this association.

Consistent with previous studies showing that MLP chil-
dren are at higher risk of hyperactivity and inattention symp-
toms during school years (Perricone et al., 2013; van Baar
et al., 2009), children’s MLP birth status was found to be
associated with higher levels of hyperactivity-impulsivity
and inattention between 4 and 8 years old. The most common
explanation for the developmental problems of MLP children
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lies in their immature brain development at birth, which is
known to be related to later developmental and mental health
problems (Kinney, 2006; Schore, 2001). The biological im-
pairments resulting from the extrauterine development of the
brain may increase the risk of MLP children to develop
neurocognitive problems (Kinney, 2006). However, we can-
not rule out the possibility that knowing that their child was
born premature, parents of MLP children might perceive their
premature children as having more difficulties than they actu-
ally have, especially if the parents are prone to anxiety or
overprotection. Thus, it might be particularly important for
future research to take into account parental mental health
and to use more objective measures of children’s
hyperactivity-impulsivity and inattention.

As MLP birth remained related to children’s hyperactivity-
impulsivity and inattention symptoms while controlling for
parental overprotection, our results don’t support a mediating
role of parental overprotection in the relation between MLP
birth and children’s symptoms. The results suggest that chil-
dren’s birth status and parental overprotection are independent
and unique predictors of children’s hyperactive and impulsive
symptoms. Moreover, we did not find any interaction between
MLP birth status and parental overprotection in the prediction
of the trajectory of hyperactivity-impulsivity and inattention
symptoms. Thus, the association between parental overprotec-
tion and children’s hyperactivity-impulsivity applies to both
FT and MLP children. Further research should, however, in-
clude and compare different groups of premature children and
FT children in order to increase our understanding of the in-
teraction between preterm birth and parenting in the prediction
of children’s behavioral problems.

Importantly, this study has some strengths and limitations
that ought to be considered. Two important strengths are the
use of a population-based representative sample and a pro-
spective longitudinal design including repeated measures of
parenting and children’s behavioral problems. Longitudinal
studies within a representative sample at this age range are
relatively rare and thus this research substantively adds to
the literature on MLP. However, behavioral problems were
assessed using parental reports only. Objective evaluations
of hyperactivity, impulsivity, and inattention would increase
our understanding of the developmental trajectories of these
children. While the percentage of MLP children was consis-
tent with what is expected in this population (~5% for single-
ton MLP birth), the number of children in the MLP group was
small. Moreover, the MLP group was mainly composed of
children born between 34 and 36 weeks of gestation (N =
90), and thus, the results of this studymay not be generalizable
to children born at 32–33 gestational weeks (N = 10). In line
with this, the small number of low-birthweight children in our
sample did not allow us to examine the predictive effect of
birth weight. Given that birth weight is known to be an im-
portant predictor of child development (Miller et al., 2018;

Peralta-Carcelen et al., 2013), further studies should account
for this in the prediction of the trajectories of children’s hy-
peractivity, impulsivity, and inattention.

Moreover, the current study focuses on overprotection
as a parenting practice in relation to children’s birth status
and hyperactivity-impulsivity and inattention behaviors.
However, other aspects of parenting have been associated
with both preterm birth and behavioral problems such as
hyperactivity and impulsivity in previous research, includ-
ing parental hostility, stress, and involvement (Cussen
et al., 2012; Ellis & Nigg, 2009; Pimentel et al., 2011;
Treyvaud, 2014; Treyvaud et al., 2014). Further research
should take into account more dimensions of parenting to
increase our understanding of the parental factors that pro-
mote or hinder the developmental trajectories of MLP chil-
dren. In order to better understand the practices of parents
following MLP birth and the interaction between these
practices and MLP birth in the prediction of children’s
developmental trajectory, further studies should include
multiple dimensions of parenting and other aspects of child
development. This study focused on parental overprotec-
tion and children’s hyperactivity-impulsivity and inatten-
tion symptoms because of their documented relation with
preterm birth, but other aspects of parenting and child de-
velopment have been shown to be related to MLP birth,
and thus, should be examined as well. Furthermore, paren-
tal overprotection was measured using a self-report ques-
tionnaire. Self-report questionnaires are biased in nature.
Observational measures would provide a better under-
standing of the association between MLP birth and parent-
ing. Finally, we did not consider parents’ mental health and
it is possibly associated with overprotective parenting.
Given the documented predictive effects of parental mental
health on parenting practices and child development (Ahun
et al., 2018; Faleschini et al., 2019; Smith, 2010), parental
mental health problems deserve to be investigated in future
research on MLP children.

Conclusion

The present study is the first to examine the relation between
MLP birth and the trajectory of parental overprotection
across the preschool period. It is also the first to examine
the interaction between MLP birth and overprotective par-
enting in the prediction of children’s hyperactivity-
impulsivity and inattention trajectories across childhood.
Current results highlight the need to provide interventions
for both parents and children. Specifically, parents of MLP
children that were found to be at an increased risk of
adopting overprotective parenting practices would benefit
from interventions aiming to promote more positive parent-
ing practices. Given the observed association between
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parental overprotection and hyperactivity-impulsivity, it
would be important to support parenting practices that allow
children to develop their autonomy by providing them op-
portunities to learn strategies to regulate their behaviors.
Moreover, gaining a better understanding of the hyperactiv-
ity, impulsivity, and inattention problems that MLP chil-
dren might encounter through further research could help
to implement relevant interventions to reduce negative be-
havioral outcomes in this vulnerable population. In fact,
until recently, MLP children were considered to be at little
or no risk of long-term developmental difficulties.
However, an increasing number of studies suggest that
MLP children are at a greater risk of developmental prob-
lems across time. As these children have received limited
scientific attention to date despite that they represent the
majority of premature children, greater efforts need to be
made to promote their developmental trajectories.
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