
Influence of Fathers' Early Parenting on the Development of Children
Born Very Preterm and Full Term

Grace E. McMahon, BPsych(Hons)1,2, Megan M. Spencer-Smith, PhD1,2, Carmen C. Pace, PhD2,3,4,5, Alicia J. Spittle, PhD2,6,7,
Paulina Stedall, BPsych(Hons)1,2, Kate Richardson, BA(Hons)1,2, Jeanie L.Y. Cheong, MD2,7,8, Lex W. Doyle, MD2,5,7,8,

Peter J. Anderson, PhD1,2, and Karli Treyvaud, DPsych2,5,7,9

Objectives To examine factors associated with fathers’ early parenting behaviors (including very preterm [VPT]
birth, familial social risk, child sex, and child medical risk), and the relationship between fathers’ early parenting
behaviors and later child development.
Study design Participants were 81 VPT (born <30 weeks of gestation) and 39 full-term father-child dyads. Par-
enting behaviors (sensitivity, structuring, nonintrusiveness, nonhostility) were assessed at 12 months of corrected
age using the Emotional Availability Scales, with scores ranging from 1 (low) to 7 (high). At 24 months of corrected
age, child cognitive, language, motor, and social-emotional development were assessed. Results are presented
as (regression coefficients; 95% CIs).
Results There was little evidence that VPT birth, familial social risk, or child medical risk were associated with
fathers’ parenting behaviors. Fathers of girls tended to be more sensitive (0.42; 0.18, 0.65), less intrusive (0.36;
0.04, 0.70), and less hostile (0.26; 0.01, 0.50) compared with fathers of boys. Higher structuring was associated
with more optimal cognitive (3.29; 1.25, 5.34), and language development (4.69; 2.26, 7.14). Higher sensitivity was
associated with more optimal language development 3.35 (0.95, 5.75), and more intrusive behavior was associ-
ated with more externalizing symptoms (-1.68; -3.06, -0.31).
Conclusions Early parenting did not differ between fathers with VPT and full-term children, but fathers’ parent-
ing did vary according to child sex. Fathers’ early parenting was associated with future neurodevelopment,
reinforcing the need to support fathers’ parenting, and include fathers in early intervention programs.
(J Pediatr 2019;205:195-201).

C hildren born very preterm (VPT; <32 weeks of gestation) are at high risk of neurodevelopmental difficulties across
childhood,1-3 and there is increasing interest in the role of parenting behaviors as a potential protective factor for their
development.4-8 In particular, highly sensitive parenting9 by mothers is associated with more optimal developmental

outcomes for VPT children,4-8,10 whereas higher levels of parental negative affect5,11 and intrusive behaviors5 are associated with
poorer outcomes.

In contrast to mothers, limited research has examined fathers’ parenting of preterm children. Recent studies have reported
minimal differences in parenting between fathers of VPT and full-term children,12,13

but others have reported more optimal14 or poorer parenting15 in fathers of preterm
children. Surprisingly, the influence of fathers’ parenting behaviors on child de-
velopment has not yet been extensively examined in contemporary VPT cohorts,
despite evidence of the important and often independent influence of fathers on
child development in the general population.16-21 Furthermore, it is important to
examine how fathers’ parenting, and the association between fathers’ parenting
and child development, may vary according to factors such as child sex, family
social risk, and child medical status. For example, in the general population, the
influence of fathers’ parenting on early child outcomes has been reported to be
stronger for boys.16

This study aimed to compare parenting behaviors in fathers of VPT and full-
term 12-month-olds, and to examine the influences of social risk, child sex, and
medical risk on parenting; and examine the associations between fathers’ parent-
ing at 12 months of corrected age and child development at 24 months of
corrected age, and the potential influence of child sex. Based on recent
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research,12,13,17-19 we expected that there would be no differ-
ences in parenting behaviors between fathers of VPT and full-
term children, and between fathers of lower and higher social
risk. We expected that higher levels of paternal sensitivity and
structuring would be associated with more optimal out-
comes for VPT and full-term children, and higher levels of in-
trusiveness and hostility would be associated with less optimal
outcomes. Other analyses were considered exploratory.

Methods

Participants were part of the broader Victorian Infant Brain
Study 2 cohort, a prospective longitudinal cohort of 149 VPT
children born at <30 weeks of gestation (143 survivors) and
a comparison group of 151 children born full-term (≥37 weeks
of gestation or weighing ≥2500 g) recruited at birth from the
Royal Women’s Hospital, Melbourne, Australia between January
2011 and May 2014.22 Children with congenital abnormali-
ties known to affect neurodevelopment or from non-English
speaking households were excluded, the latter because of a re-
quirement for English to complete questionnaires. Full-term
children were excluded if they required admission to the neo-
natal intensive or special care nursery. The study was ap-
proved by the ethics committees of the Royal Women’s Hospital
and the Royal Children’s Hospital, and written informed
consent was obtained from the parents of all children. At 12
and 24 months of corrected age, fathers and children at-
tended follow-up assessments described below. Children did
not participate in an intervention as part of this study but had
access to intervention services in the community as per usual.

Of the 143 VPT children, 4 were not assessed at 12 months
of corrected age (nonattendance, geographic distance). Fathers
of 56 VPT children did not attend the appointment, and videos
of the 12-month observational assessments were lost for 2 chil-
dren. Videos were available for 81 father-VPT child dyads (in-
cluding 17 sets of twins and 1 set of triplets) representing 57%
of potential father-child dyads based on participating chil-
dren. Of the 151 full-term children recruited, 10 were not as-
sessed at 12 months, 100 fathers did not attend their child’s
appointment, and 2 videos of the 12-month observational as-
sessment were lost, resulting in video observational data for
39 father-full-term child dyads (26% of potential father-
child dyads based on participating families). Father’s partici-
pation at the 12-month assessment was optional as the primary
focus was on the mother’s parenting, explaining the large
number of fathers who did not attend.

Measures
Social Risk. At birth, primary caregivers completed the Social
Risk Index,23 a questionnaire used to estimate family social risk
based on 6 factors: family structure, education of primary care-
giver, occupation of primary caregiver, employment status of
the primary income earner, language spoken at home, and ma-
ternal age at birth. Each variable was rated on a 3-point scale
(0 = low, 1 = intermediate, 2 = high). A social risk score was
generated by summing the factors (range 0 to 12), with scores
categorized as lower (<2) or higher (≥2) social risk.

Medical Risk. Perinatal medical data were collected from
medical records (Table I). Level of medical risk (higher or
lower) was calculated for VPT children only. Higher medical
risk was based on the presence of at least 1 of the following
conditions known to influence VPT child development2,24:
proven necrotizing enterocolitis, moderate-severe white matter
brain abnormalities on brain magnetic resonance imaging per-
formed at term-equivalent age (scored by an established scoring
method for newborn infants25), sepsis, bronchopulmonary dys-
plasia, or treatment with postnatal corticosteroids.

Fathers’ Parenting Behaviors. Fathers’ parenting behaviors
were assessed using the Emotional Availability Scales (EAS)
Fourth edition.26 At 12 months of corrected age, father-child
dyads were videotaped during a 15-minute semistructured play
session comprising 3 phases: free play with a variety of age ap-
propriate toys (10 minutes), pack-up (1 minute), and play with
a puzzle chosen to challenge the child (4 minutes). Fathers were
asked to interact with their child as they normally would and
knew they were being video recorded.

The sessions were later scored by 3 trained and accredited
coders to assess 4 domains of parent behavior: sensitivity
(warmth and emotional connectedness to the child), struc-
turing (adequately guiding/scaffolding the child’s play),
nonintrusiveness (no overprotection/over-directiveness), and
nonhostility (lack of abrasive, impatient, or antagonistic in-
teraction). In addition to the 4 parenting domains, the EAS
also has 2 child domains (child responsiveness and child in-
volvement), that were not used for the current study given its
specific focus on parenting and the parent’s role in the rela-
tionship. Each EAS domain was scored on a 7-point Likert scale,
with a potential range of 1 (low) to 7 (high). One score for
each EAS domain was given for each father after coders had
watched all 3 phases of the interaction. A set of 5 father-
child interactions were randomly selected and rescored by the
3 coders to calculate intrarater reliability, with the Cronbach
a ranging from .78 to .99 for all coders. Inter-rater reliability
across all the coders was checked for a further 10 interac-
tions, with averaged Cronbach a ranging from .80 to .92
between all coders. As such, intra- and inter-rater reliability
were deemed acceptable.27 The EAS is reliable and valid.28

Child Development. At 24 months of corrected age, cogni-
tive, language, and motor development were assessed using the
Bayley Scales of Infant and Toddler Development-Third
Edition.29

Social-emotional development was assessed using the Infant
Toddler Social and Emotional Assessment.30 Primary caregiv-
ers rated several aspects of their child’s behavior on a 3-point
Likert rating scale (0 = not true/rarely, 1 = somewhat true/
sometimes, 2 = very true/often, “no opportunity” available for
some items). Age- and sex-specific t scores (mean = 50, SD = 10,
range 25-80) were calculated for the following 4 domains:
externalizing behaviors, internalizing behaviors, dysregulation,
and social-emotional competence. The Infant Toddler Social
and Emotional Assessment has good criterion validity, inter-
nal consistency and test-reliability.31
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Statistical Analyses
Data were analyzed using Stata v 14 (StataCorp, College Station,
Texas). For aim 1, separate linear regressions for each parent-
ing domain were fitted to examine whether child birth group
(VPT, full-term), social risk category (higher, lower), and child
sex (male, female) were associated with fathers’ parenting be-
haviors (sensitivity, structuring, nonintrusiveness, nonhostility)
at 12 months of corrected age. All predictors were included in
each of the 4 equations. In the VPT group only, child medical
risk (higher, lower) was examined as a predictor of parenting
behaviors at 12 months corrected age, adjusted for social risk
and child sex. For aim 2, linear regression models examined
the associations between fathers’ parenting behaviors at 12
months and child developmental outcomes (cognitive, lan-
guage, motor, internalizing behaviors, externalizing behav-
iors, dysregulation, social-emotional competence) at 24 months,
adjusted for social risk and birth group, with an interaction
term between parenting and child sex also included. Regres-
sion models were fitted using generalized estimating equa-
tions with an exchangeable correlation structure and robust
SEs to allow for correlations between twins/triplets in the
study.32,33 Given the multiple comparisons performed for the
second aim, false discovery rate procedures34 were applied using
a false discovery rate of 0.25 to regression analyses examining
parenting and child development (aim 2). Interpretation of
results overall focused on consistency of results and effect sizes.35

Results

Characteristics of study participants and nonparticipants are
presented in Table I. Fathers who completed the father-child

interaction were slightly less likely to have children of higher
medical risk (37% vs 50%, respectively) and to be of a higher
social risk (43% vs 52% within the VPT group and 18% vs
29% within the full-term group, respectively) than those
who did not complete the father-child interaction. There
were no significant differences on child developmental out-
comes for fathers who did or did not complete the interaction
overall. Within VPT and full-term groups, the VPT children
of fathers who completed the interaction had higher lan-
guage and motor scores, and fewer internalizing symptoms
(all P < .05), compared with children of VPT fathers who did
not complete the interaction. The full-term children of fathers
who completed the interaction had more internalizing symp-
toms compared with full-term children of fathers who did
not complete the interaction (P < .05). Within the study
sample, the VPT group were more likely to be classified as
higher social risk compared with the full-term group (43%
vs 18%, respectively).

Fathers’ Parenting Behaviors
Birth group and social risk category were not associated with
fathers’ parenting behaviors at 12 months (Table II) and scores
across all parenting behaviors were similar for fathers of VPT
and full-term children. In contrast, child sex was associated with
fathers’ parenting, with fathers of girls demonstrating more
sensitivity, more structuring (trend only), less intrusiveness,
and less hostility, than fathers of boys (Table II).

Within the VPT group, there was no evidence that higher
child medical risk was associated with sensitivity (regression
coefficient 0.12, 95% CI −0.35, 0.59), structuring (regres-
sion coefficient −0.13, 95% CI −0.05, 0.75), nonintrusiveness

Table I. Characteristics of participants and nonparticipants

Study participants
(with father-child
interaction data)

Nonparticipants
(no father-child
interaction data)

Characteristics
VPT

(n = 81)
Full-term
(n = 39)

VPT
(n = 62)

Full-term
(n = 112)

Gestational age (wk), M (SD) 27.4 (1.3) 39.4 (1.3) 27.1 (1.6) 39.4 (1.2)
Birth weight (g), M (SD) 1041 (266) 3437 (335) 1017 (252) 3526 (468)
Female, n (%) 42 (52) 19 (49) 30 (48) 56 (50)
Singleton, n (%) 41 (51) 39 (100) 39 (63) 110 (98)
Sepsis and/or necrotizing enterocolitis, n (%) 34 (42) — 34 (55) —
Postnatal corticosteroids, n (%) 6 (7) — 10 (16) —
Bronchopulmonary dysplasia, n (%) 21 (23) — 22 (35) —
Moderate-severe white matter abnormality, n (%)* 3 (4) — 3 (7) —
Higher medical risk, n (%) 30 (37) — 31 (50) —
Higher social risk, n (%)* 26 (43) 7 (18) 24 (52) 28 (29)
Family structure, (%; living with 2 parents: parents shared custody: single parent) 99:1:0 100:0:0 94:2:4 95:5:0
Occupation of main income earner, (%; full-time: part-time: unemployed) 40:49:11 57:37:6 37:42:21 44:49:7
Father's age at birth of child, M (SD)* 35.1 (7.0) 36.7 (5.8) 34.2 (5.4) 35.6 (5.1)
Bayley-III Cognitive Composite Scale, M (SD)* 104.3 (12.5) 107.9 (14.4) 100.4 (13.5) 111.2 (12.8)
Bayley-III Language Composite Scale, M (SD)* 106.46 (17.18) 112.03 (16.77) 99.22 (17.90) 113.96 (14.56)
Bayley-III Motor Composite Scale, M (SD)* 107.68 (15.35) 112.56 (13.95) 100.33 (16.02) 112.55 (14.09)
ITSEA Internalizing Score, M (SD)* 45.07 (11.37) 48.47 (11.14) 49.79 (12.27) 43.89 (8.19)
ITSEA Externalizing Score, M (SD)* 49.60 (7.09) 47.94 (6.22) 51.38 (11.84) 46.82 (8.35)
ITSEA Dysregulation Score, M (SD)* 47.45 (11.32) 46.28 (11.92) 49.40 (14.61) 43.43 (10.85)
ITSEA Social-emotional Competence Score, M (SD)* 46.78 (10.59) 52.56 (7.81) 46.11 (13.96) 54.73 (6.49)

Bayley-III, Bayley Scales of Infant and Toddler Development-Third Edition; Higher medical risk, at least 1 of sepsis, proven necrotizing enterocolitis, bronchopulmonary dysplasia, moderate-severe
white matter brain abnormalities, or postnatal corticosteroids; ITSEA, Infant Toddler Social and Emotional Assessment; M, mean.
*Some group sizes differ because of missing data.
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(regression coefficient 0.26, 95% CI −0.09, 0.62), or nonhostility
(regression coefficient −0.17, 95% CI −0.43, 0.09).

Fathers’ Early Parenting Behaviors and Later
Child Development
After controlling for familial social risk, sex, and VPT birth,
there was evidence that higher levels of fathers’ sensitivity at
12 months was predictive of higher child language develop-
ment at 24 months; higher levels of structuring parenting at
12 months was predictive of higher child cognitive develop-
ment and language development at 24 months; and higher levels
of nonintrusiveness (less intrusive) at 12 months was also as-
sociated with lower child externalizing symptoms at 24 months
(Figure and Table III). Applying the false-discovery rate pro-
cedure did not change these results. There was no evidence for

interactions between parenting and child sex on child devel-
opmental outcomes.

Discussion

The current study found that fathers of 12-month-old VPT
and full-term children exhibited similar parenting behaviors.
Furthermore, fathers’ parenting did not vary according to the
family’s social risk, or the child’s medical risk. In contrast,
fathers’ parenting behaviors were associated with child sex, with
fathers tending to be more sensitive, more structuring, less
intrusive, and less hostile with daughters compared with sons.
We also found that higher levels of fathers’ sensitivity and struc-
turing behaviors at 12 months were associated with better child
language development at 24 months, over and above the

Table II. Relationships between VPT birth, social risk, child sex, and fathers’ early parenting behaviors

Predictors Sensitivity* Structuring* Nonintrusiveness† Nonhostility†

Birth groups
VPT (n = 81), M (SD) 4.35 (1.08) 4.24 (1.20) 4.63 (0.97) 5.84 (0.68)
Full-term (n = 39), M (SD) 4.56 (1.10) 4.44 (1.01) 4.82 (0.90) 5.69 (0.73)
Adjusted regression coefficient (95% CI) −0.28 (−0.72, 0.17) −0.30 (−0.75, 0.15) −0.17 (−0.56, 0.21) 0.10 (−0.18, 0.37)

Family social risk
Lower (n = 78), M (SD) 4.44 (1.08) 4.27 (1.09) 4.79 (0.90) 5.75 (0.64)
Higher (n = 38), M (SD) 4.43 (1.12) 4.42 (1.30) 4.51 (1.03) 5.89 (0.82)
Adjusted regression coefficient (95% CI) 0.06 (−0.40, 0.52) 0.13 (−0.38, 0.65) −0.19 (−0.60, 0.23) 0.16 (−0.14, 0.47)

Child sex
Male (n = 59), M (SD) 4.22 (1.11) 4.08 (1.12) 4.49 (0.94) 5.68 (0.75)
Female (n = 61), M (SD) 4.61 (1.03) 4.52 (1.09) 4.89 (0.92) 5.91 (0.64)
Adjusted regression coefficient (95% CI) 0.42 (0.18, 0.65) 0.19 (−0.16, 0.54) 0.36 (0.04, 0.70) 0.26 (0.01, 0.50)

Coefficients have been adjusted for other factors included in regression equations (VPT, social risk, child sex).
Range of possible scores 0-7.
*Higher scores represent more sensitivity and more structuring.
†Higher scores represent less intrusiveness and less hostility.

Nonhostility

Nonintrusiveness

Structuring

Sensitivity

-5 0 5 10
Regression coefficient and 95% CI

Cognitive

Language

Motor

Internalizing

Externalizing

Dysregulation

Competence

Figure. Relationships between fathers’ parenting behaviors at 12 months and child development at 24 months, adjusted for
social risk, birth group (VPT, full-term), and child sex. Dots represent regression coefficients and horizontal lines represent CIs.
CIs crossing the vertical line at 0 are not statistically significant. Coefficients to the right of 0 represent positive associations,
whereas coefficients to the left represent negative associations.
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potential influence of social risk, VPT birth, and child sex on
child development. Higher levels of structuring parenting be-
haviors at 12 months were also associated with more optimal
cognitive development at 24 months. Greater paternal intru-
siveness was associated with later child externalizing behav-
ior, but there was less evidence that fathers’ early parenting was
associated with later child motor development. There was no
evidence for an interaction between fathers’ parenting and child
sex on later child development. Overall, our findings provide
further support that fathers’ parenting is important for child
development, in both VPT and full-term children.

The similarity in parenting between fathers of VPT and full-
term children is consistent with Hall et al who found a neg-
ligible impact of preterm birth on fathers’ interactive behaviors
when investigating stability and change in parenting behav-
iors across the first 2 years of the child’s life.12 Examining par-
enting behaviors in the same cohort as Hall et al12 but when
the child was 6 months of age, Hoffenkamp et al13 similarly
reported no significant difference in intrusiveness between
fathers of VPT and full-term children, although they found that
fathers of full-term children were slightly more sensitive than
the fathers of VPT children. Important methodologic differ-
ences exist across studies which are likely to explain inconsis-
tent findings, including variable sample sizes, measures used
to assess parenting behaviors, and child age at assessment. None-
theless, the current findings indicate that although VPT birth
and the neonatal intensive care unit experience may influ-
ence the early attachment process for fathers of VPT chil-
dren, having a VPT child does not seem to have a marked
influence on their parenting behavior at 12 months.

The lack of association between social risk category and
fathers’ parenting behaviors in the current study is consistent
with much of the previous research in the general popula-
tion with fathers.17-19 Specifically, although one of these studies
found sociodemographic factors to be a strong predictor of
mothers’ sensitivity, they failed to find associations of this nature
for fathers.18 As such, it is possible that fathers’ parenting be-
haviors may be less influenced by sociodemographic risk factors
than mothers’ parenting behaviors.18 In saying this, however,

previous findings have not been consistent, with some studies
documenting associations between lower levels of paternal edu-
cation and lower levels of sensitivity,12,20 as well as higher levels
of intrusive behavior20 from fathers during interaction with their
child. As such, further exploration is required, particularly given
that the nature of our study sample (ie, those who opted in
to participate) as well as wider study cohort was skewed toward
those of lower social risk, which limits the generalizability of
our findings. It is also worth noting that social risk factors (eg,
family structure, employment) may change over time. It may,
therefore, be beneficial for future studies to examine how the
nature of these changes may affect fathers’ parenting.

In the current study, child medical risk was not associated
with fathers’ parenting behaviors at 12 months. This con-
trasts with the only other study, to our knowledge, to explore
this, which reported that more severe child illness was asso-
ciated with decreased paternal play, interaction, and affection.36

That study was conducted over 25 years ago, and there are likely
to have been societal changes in fathers’ involvement as well
as well acknowledged improvements in medical care of preterm
children. It is also possible that these inconsistent findings may
be partly explained by differences in the gestational age of chil-
dren within the study samples. Specifically, our sample com-
prised of only those born VPT compared with the full spectrum
of prematurity, which limits the variability seen in the degree
of medical risk and the generalizability of our findings to chil-
dren born at older gestational ages.

Our study found an association between child sex and early
parenting behaviors for fathers of VPT and full-term chil-
dren, with the overall pattern of results suggesting that fathers
displayed more sensitivity and structuring, and less intrusive-
ness and hostility toward daughters compared with sons. This
pattern is largely consistent with a previous study within the
general population that used the EAS to examine father-
child interactions at 19 and 24 months,37 as well as some
research examining these relationships in mothers.37,38 Al-
though the underlying explanation for our results is likely
complex,38 the pattern of findings may be partially explained
by the differential style of play typically seen between father-son

Table III. Regression coefficients (95% CI) for prediction of child development by fathers’ parenting behaviors, ad-
justed for social risk, birth group (VPT, FT), and child sex

Developmental Domain Sensitivity* Structuring* Non-intrusiveness† Non-hostility†

Cognitive‡ 1.84 (−0.31, 4.00) 3.29 (1.25, 5.34) 0.20 (−2.25, 2.64) −0.22 (−3.80, 3.35)
Language§ 3.35 (0.95, 5.75) 4.69 (2.26, 7.14) 0.40 (−2.87, 3.66) −1.00 (−5.39, 3.38)
Motor¶ 1.02 (−1.50, 3.54) 2.07 (−0.52, 4.66) 0.20 (−2.71, 3.11) 1.39 (−2.82, 5.61)
Internalizing** −0.63 (−3.09, 1.84) −0.85 (−3.14, 1.43) −1.84 (−4.50, 0.82) 0.37 (−3.51, 4.25)
Externalizing** −0.30 (−1.55, 0.96) −0.75 (−1.98, 0.47) −1.68 (−3.06, −0.31) −0.39 (−2.26, 1.49)
Dysregulation** −0.002 (−2.10, 2.09) 0.65 (−1.35, 2.64) −0.87 (−3.25, 1.52) −0.03 (−3.01, 2.95)
Competence** 1.27 (−0.43, 2.97) 1.16 (−0.27, 2.60) 0.10 (−2.06, 2.26) −0.30 (−2.78, 2.18)

Bold values indicate statistical significance (P <.05).
*Higher scores represent more sensitivity and more structuring.
†Higher scores represent less intrusiveness and less hostility.
‡n = 109.
§n = 108.
¶n = 105.
**n = 89.
For child cognitive, language, motor, and social-emotional competence, higher scores represent more optimal outcomes, whereas for internalizing, externalizing, and dysregulation, higher scores
represent more adverse outcomes.
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and father-daughter dyads.39,40 Specifically, fathers of boys have
previously been found to be more likely to display higher levels
of physical play than fathers of girls, whereas fathers of girls
are more likely to be involved in their child’s imaginative play.40

As such, the more physical and active style of play which tends
to be more characteristic of father-son interactions may be in-
terpreted to be more intrusive and hostile, and less sensitive
and structured by coders.

Our study documents the importance of positive parent-
ing behaviors of fathers, including sensitivity and structur-
ing, for optimal developmental outcomes in a cohort including
both VPT and full-term children. Specifically, our findings
suggest paternal parenting that adequately guides and struc-
tures the child’s play is particularly beneficial for cognitive
and language development in VPT and full-term children.
Indeed, these results are consistent with our previous studies
highlighting the beneficial influence of sensitivity and facili-
tative maternal parenting behaviors on cognitive and lan-
guage development of VPT children,4,5 but extend these results
to fathers. Based on these findings, interventions to promote
developmental outcomes for VPT and full-term children might
consider incorporating support for fathers to promptly and
appropriately respond to their child’s cues, and adequately
guide and facilitate their child’s play.

Research with mothers in the general population has re-
ported associations between more intrusive parenting behav-
iors and more child externalizing behaviors across childhood,41,42

consistent with our findings in fathers. Interestingly, 1 recent
study of fathers within the general population reported find-
ings in the opposite direction whereby children of the least in-
trusive fathers had an increased risk of developing externalizing
behavior problems.16 This inconsistency supports the sugges-
tion that perhaps high as well as low levels of early intrusive-
ness from fathers are detrimental to children’s later behavioral
functioning, given that low intrusiveness may sometimes be
indicative of a more withdrawn or disengaged interaction style.16

Finding a balance between supportive and intrusive parent-
ing may be challenging for some parents,43 and further re-
search is needed to better understand exactly what level of
structure during play is optimal for child development.

There was no evidence for a child sex interaction within the
current study, suggesting that male and female VPT and full-
term children are equally susceptible to the influences of fathers’
parenting behaviors on their development. This finding is con-
sistent with some,17 but not all,16 previous studies of fathers
within the general population, therefore, it will be important
to replicate this finding in future studies.

Strengths of our study include the use of a well-validated
and reliable observational measure of parenting behaviors,
coded by certified researchers blinded to the child’s birth
and medical history. Limitations include a modest sample
size of fathers, which may have reduced our ability to iden-
tify any between-group differences and interaction effects, as
well as the skewed representation of fathers who opted in to
participate. It is possible that the nature of the clinic-based
task used may not have allowed for an accurate representa-
tion of the day-to-day parenting behaviors of many fathers,

which tend to involve more physical, rough-and-tumble
play.44 Future research may benefit from observing the father-
child relationship in a less structured setting that allows for
more flexibility in play. Further longitudinal research is also
needed to examine whether sex-based differences in fathers’
parenting remain or change across childhood, as well as the
potential impact on ongoing development, within both VPT
and full-term populations. The role of other factors, such as
the child’s contribution (eg, behavior and temperament) to
the fathers’ parenting behaviors, as well as fathers’ mental
health, were not considered in the current study and are
important factors for future studies to address. The role of
fathers’ mental health on these relationships warrants par-
ticular research attention given the higher rates of depression
and anxiety symptoms reported for fathers of VPT children
compared with full-term children,45 and research suggesting
that poorer paternal well-being is associated with poorer
quality father-child interactions.46,47 Although this study
focused specifically on fathers parenting behaviors, it is
important for future studies to look at the family system
more broadly and the relative contributions of both mothers’
and fathers’ parenting behaviors for child development across
time.

Our study suggests that fathers’ early parenting behaviors
have a positive influence on later developmental outcomes of
VPT and full-term children. The importance of considering
how the characteristics of the child, specifically sex, might
influence how fathers parent in the early years was also
highlighted. Targeting fathers through early intervention
that supports their parenting may represent an important
avenue to improve the development of VPT and full-term
children. ■
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