Stress in parents of children born very preterm
is predicted by child externalising behaviour
and parent coping at age 7 years
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ABSTRACT
Objective To examine factors which predict parenting
stress in a longitudinal cohort of children born very
preterm, and seen at age 7 years.
Methods We recruited 100 very preterm (≤32 weeks
gestational age) child-parent dyads and a control group
of 50 term-born dyads born between 2001 and 2004
with follow-up at 7 years. Parents completed the
Parenting Stress Index, Ways of Coping Questionnaire,
Child Behavior Check List, Beck Depression Inventory
and the State Trait Anxiety Inventory questionnaires.
Child IQ was assessed using the Wechsler Intelligence
Scale-IV.
Results After controlling for maternal education,
parents of preterm children (95% CI 111.1 to 121.4)
scored higher ( p=0.027) on the Parenting Stress Index
than term-born controls (95% CI 97.8 to 113.2).
Regression analyses showed that child externalising
behaviour, sex and parent escape/avoidance coping style,
predicted higher parenting stress in the preterm group.
Parents of preterm girls expressed higher levels of stress
than those of boys.
Conclusions Maladaptive coping strategies contribute
to greater stress in parents of very preterm children. Our
ﬁndings suggest that these parents need support for
many years after birth of a very preterm infant.
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The majority of studies examining mental health in
parents of children born very preterm (≤32 weeks
GA) have been conducted close to discharge from
the neonatal intensive care unit (NICU)1 2 or early
in childhood.3 In early childhood, mothers of highrisk very preterm infants self-report greater levels
of stress at 8 months, 18 months3 and at 3 years,4
compared with mothers of term-born children. Few
studies5 6 have examined parenting stress long-term
in this population beyond the ﬁrst few years of life.
Understanding the factors which affect parenting
stress is important due to the relationship between
family function and child neurodevelopment and
behaviour.6–8 High levels of maternal stress have
been associated with both child internalising and
externalising behaviours,9–11 reduced interactive
play between mother and child,12 and higher levels
of controlling behaviour.13
The additional stress of caring for a very preterm
infant with medical complications has been shown
to result in mothers employing coping strategies,
such as denial and mental disengagement.14 The
sex of the child has also been shown to affect parental stress with parents of preterm girls at

What is already known on this topic?
▸ Parents of preterm children experience
signiﬁcantly higher levels of stress than their
term-born counterparts following discharge
from the neonatal intensive care unit.
▸ High levels of maternal stress are related to
problem behaviours in preterm children.
▸ Poorer family functioning is related to parent
stress.

What this study adds?
▸ This is the ﬁrst study to show that coping in
parents of very preterm children is related to
parenting stress at 7 years.
▸ Children’s externalising behaviour and sex were
predictive of stress in parents of very preterm
children, but not child IQ.
▸ Differences in stress between parents of
preterm and term children still exist 7 years
after birth.

8 months expressing higher levels of stress than
those of preterm boys or full-term boys and girls.3
Parenting stress remains higher in parents of
preterm children at early school age.5 Moreover,
very preterm birth has been associated with
reduced family functioning in regard to problem
solving, communication and affective response, in
addition to increased levels of parental stress,
anxiety and depression at the age of 7 years.5
However, it appears that with time, mothers of
young adults (aged 22–25 years) who were born
extremely preterm, reported no differences in
mood, state anxiety, social support or depression
when compared with mothers of term-born
controls.15
Due to the relative lack of research on long-term
parenting stress following birth of a preterm infant,
the aim of the current study was to explore the
effects of preterm birth on parenting stress in a
prospective longitudinal cohort of children born
very preterm, compared with full-term controls,
when the children were at the age of 7 years.
Factors related to parent education and coping
style, as well as child cognition and behaviour were
considered.
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METHODS
Participants
Children were seen at age 7 years as part of a longitudinal
follow-up study of pain and neurodevelopment in children born
very preterm.16 17 Full-term children were recruited for comparison purposes for neurodevelopmental outcomes. Therefore,
for the main goals of this longitudinal cohort project, the study
design required over sampling of preterm infants to examine
multiple clinical and social predictors from birth to school age.
One hundred and six children born very preterm (≤32 weeks
GA) admitted to the level III NICU, with no major congenital
anomalies, at British Columbia’s Women’s Hospital and Health
Centre, Vancouver, Canada, between February 2001 and July
2004 were included in this study. Fifty children born full-term
during the same period in the Vancouver region, recruited at
birth through their paediatricians, comprised the control group.
Preterm children were excluded from this study if they had a
diagnosis of autism (n=1) or severe brain injury and/or major
sensory (blind, deaf ), motor (non-ambulatory cerebral palsy) or
cognitive (IQ <70) impairment (n=5). The ﬁnal sample of
preterm children included 50 males and 50 females comprising
27 twins, 5 triplets and 68 single births. Full-term controls (20
males and 30 females) were all born healthy and none had a
pre-existing medical condition. There were two twin births and
48 single births in the full-term group. The parent who was the
primary caregiver (85 preterm, 49 full-term) also participated in

Table 1

this study. Maternal education was chosen as a measure of socioeconomic status as recommended by previous research.18 19
Child and parent characteristics are presented in table 1.
Ethical approval was granted for the study by the University
of British Columbia/British Columbia’s Women’s Hospital and
Health Centre Research Ethics Board. All parents provided
written informed consent with children giving verbal assent.

Measures
Parents completed the following questionnaires.
Parenting Stress Index (PSI third edition),20 a standardised
self-report tool consisting of 120 items, comprised of Child and
Parent domains. Only the Parent domain was used in the
present study, and comprises seven subscales (Competence,
Isolation, Attachment, Health, Role Restriction, Depression, and
Spouse/Parenting Partner Relationship) that measure stress
related to characteristics of the parent. Parents are asked to
respond on a 6-point Likert scale where 1=strongly agree and
6=strongly disagree. Higher scores on the PSI indicate greater
levels of stress.
Ways of Coping Questionnaire (WCQ),21 a 66-item selfreport tool, is divided into eight coping scales (Confrontive
Coping, Distancing, Self-Controlling, Seeking Social Support,
Accepting Responsibility, Escape-Avoidance, Planful Problem
Solving, and Positive Reappraisal). Parents are asked to consider
the extent to which they have used each strategy in response to

Characteristics of study participants
Group

Neonatal characteristics
Gender (male) n (%)
Gestational age, weeks. M (SD)
Birth weight, grams. M (SD)
Single births n (%)
Twin births n (%)
Triplet births n (%)
Parent characteristics
No. of children at home. Median (range)*
Ethnicity (Caucasian) n (%)
Marital status (married) n (%)
Maternal education, years. M (SD)
Maternal age at delivery, years. Median (range)
Trait anxiety. M (SD)
Depression. Median (range)
Ways of coping (relative scores). M (SD)
Confrontive
Distancing
Self-controlling
Seeking social support
Accepting responsibility
Escape/Avoidance
Planful problem solving
Positive reappraisal
Child characteristics
WISC-IV FSIQ†. M (SD)
CBCL‡ internalising (T score). M (SD)
CBCL externalising (T score). M (SD)

Preterm (n=100)

Full-term (n=50)

p Value

95% CI

50 (50)
29.6 (2.4)
1322 (434)
68 (68)
27 (27)
5 (5)
n=85
2 (1–7)
77 (77)
89 (89)
15.9 (2.75)
35 (19–42)
35.9 (9.28)
4.0 (0–44)

20 (40)
39.9 (0.9)
3497 (495)
48 (96)
2 (4)
0
n=49
2 (0–5)
45 (90)
47 (94)
18.3 (4.28)
33 (25–43)
34.2 (8.35)
3.0 (0–25)

0.25
<0.01
<0.01

–
−10.8 to −9.6
−2360 to −1990

0.119
0.110
0.143
0.170
0.091
0.065
0.188
0.114

0.119
0.108
0.144
0.165
0.062
0.063
0.240
0.098

(0.080)
(0.078)
(0.075)
(0.075)
(0.087)
(0.051)
(0.094)
(0.070)

100.7 (13.7)
51.9 (10.8)
48.2 (10.9)

(0.085)
(0.077)
(0.079)
(0.089)
(0.084)
(0.046)
(0.125)
(0.069)

110.6 (12.0)
50.3 (10.7)
47.9 (10.3)

–
0.67
0.30
0.27
<0.01
0.42
0.26
0.012
0.97
0.85
0.94
0.73
0.059
0.86
0.005
0.19
<0.001
0.40
0.87

–
–
–
–
–
−1.3 to 4.8
–
−0.029
−0.024
−0.027
−0.023
−0.001
−0.016
−0.088
−0.008

to
to
to
to
to
to
to
to

0.028
0.029
0.025
0.032
0.058
0.019
−0.016
0.040

−14.4 to −5.3
−2.1 to 5.2
−3.4 to 4.0

*No. of children at home at assessment, excluding the index child.
†Wechsler Intelligence Scale for Children fourth edition full-scale IQ.
‡Child Behavior Checklist.
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a stressful situation within the last week. Responses are made on
a 4-point Likert scale, from 0=does not apply/not used to
3=used a great deal. The established procedure22 for converting
raw scores to relative scores was used to control for the unequal
number of items within the scales. This involved calculating the
mean item score for each scale and dividing by the number of
items in that scale, summing these averages, and dividing the
average of each scale by the sum of the averages for all eight
scales.22 The WCQ has been widely used to explore parent
coping.23–25
Child Behavior Check List (CBCL),26 a widely used tool,27–29
measures parent perceptions of their child’s problem behaviours.
The CBCL consists of three categories of problems and a total
score. The anxious/depressed, withdrawn/depressed and somatic
complaints subscales are combined to produce the internalising
problems scale (anxiety/depressive symptoms); aggressive behaviour and rule-breaking comprise the externalising problems scale
(oppositional deﬁance and conduct); the remaining syndrome
scales comprise social, attention and thought problems and do
not have an overall scale score. Parents are asked to respond on a
3-point Likert scale ranging from 0=not true to 2=very true or
often true.
Beck Depression Inventory-second edition (BDI-II)30 is a
21-item measure of depressive symptomology. Items refer to
loss of energy, changes to appetite, irritability, guilt and agitation. Parents were asked to respond on a 3-point scale ranging
from 0 to 3. Higher total scores on the BDI indicate greater
symptom severity. Parents who score between 0 and 13 are classiﬁed as having minimal levels of depression, 14–19 mild
depression, 20–28 moderate and 29–63 severe.
State Trait Anxiety Inventory (STAI),31 a 40-item self-report
tool, measures state and trait anxiety. We used the more stable
trait anxiety in the current study which assesses the anxiety level
of the parent as a personal characteristic. The 20 items of the
trait anxiety scale include statements such as ‘I worry too much
over something that really doesn’t matter’, and ‘I am content;
I am a steady person’. Parents were asked to respond on a
4-point Likert scale from 1=almost never, to 4=almost always,
with higher scores indicating greater anxiety.
Child IQ was assessed using the Wechsler Intelligence Scale
for Children fourth edition (WISC-IV)32 which comprises four
composite scales; verbal comprehension index (VCI), perceptual
reasoning index (PRI), working memory index (WMI), processing speed index (PSI) and the full-scale IQ (FSIQ), with a mean
of 100 and SD of 15.

Statistical analyses
Demographic characteristics were compared across samples
using the χ2 test for dichotomous data, and the independent t
test for continuous data. The Mann–Whitney U test was used
for BDI scores because of heteroscedasticity and non-normality
of the data. Pearson’s correlations were used to explore associations between measures of stress, anxiety and depression.
Analysis of covariance (ANCOVA) examined the effects of
group and gender on parenting stress controlling for years of
maternal education. Finally, multiple linear regression was
employed to investigate variables which would predict preterm
parenting stress.

RESULTS
Characteristics of the 100 preterm and 50 full-term children
and their parents are shown in table 1. As expected, the groups
differed in regard to gestational age ( p <0.01) and birth weight
( p <0.01) but not sex. At 7 years of age, the full-term children
556

had signiﬁcantly higher FSIQ scores than the preterm children
(p <0.001), but did not differ on Internalising or Externalising
behaviours. Parents of the full-term-born children had, on
average, 2.4 more years of education than preterm parents
(p <0.01). Parents of full-term children used signiﬁcantly more
Planful problem solving coping compared with parents of
preterm children; however, parents of preterms showed a trend
towards higher coping through Accepting responsibility. Group
differences were also apparent with regards to depressive symptomatology ( p =0.012), with parents of the preterm group
scoring higher than the full-terms. According to the BDI classiﬁcation, two parents in the preterm group had severe depressive
symptomatology, 3 had moderate and 10 were mild. One parent
in the full-term group had a moderate level of depressive
symptoms.

Preliminary data reduction
Pearson’s correlations showed that the BDI measures of depression (r=0.515, p <0.001) and anxiety (r=0.716, p <0.001)
were signiﬁcantly associated with the PSI Parent stress domain;
therefore, these were excluded from further analysis. The eight
WCQ subscales showed only weak intercorrelations ranging
from 0.059 to 0.394, thus all were retained for further analysis.

Group differences
In the ANCOVA, years of maternal education was entered as a
covariate and was not signiﬁcantly associated with Parent stress
(p=0.161). There was a statistically signiﬁcant difference on
Parenting stress between the preterm and full-term groups
(p =0.027; mean difference=8.8, 95% CI 0.885 to 16.670),
but not in regard to sex ( p =0.591; mean difference=2.8, 95%
CI −11.109 to 5.433). Parents of preterm children reported
signiﬁcantly more stress (M=115.6, SD 27.2; 95% CI 111.1 to
121.4) than parents of full-term children (M=106.8, SD 20.8;
95% CI 97.8 to 113.2). The mean difference between parents
of preterm and full-term children was M=8.8 (95% CI 0.1 to
17.5). However, examination of the estimated marginal means
showed that parents of preterm females expressed higher levels
of stress (M=120.6; 95% CI 113.4 to 127.8) than parents of
males (M=111.9; 95% CI 104.7 to 119.1). The mean difference between parents of preterm females and males was M=8.7
(95% CI −2.0 to 19.4).

Predictors of parenting stress in the preterm group
Child behaviour problems (internalising and externalising),
FSIQ, gender and the eight Ways of Coping (WCQ) subscales
were entered into a multiple linear regression model to determine which variables were predictive of Parent stress. A statistically signiﬁcant model emerged ( p <0.001) which explained
30% (adjusted R square=0.30) of the variance in Parent stress
(see table 2). Parent Escape-Avoidance coping, child sex and
Externalising behaviour were signiﬁcant predictors, with a positive relationship to Parent stress. IQ, Internalising behaviour and
all other WCQ subscales were not signiﬁcant predictors.
Descriptive statistics showed that parents rated the externalising
behaviours of their male children as higher (M=50.7, SD 11.3)
than those of female children (M=45.8, SD 9.9), and mothers
of girls (M=0.068, SD 0.054) used more Escape-Avoidance than
mothers of boys (M=0.062, SD 0.049). Therefore, the interactions between gender and externalising behaviours, and between
gender and Escape-Avoidance were added to the model. There
was no signiﬁcant interaction ( p =0.403 and p =0.307,
respectively).
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Table 2 Standardised and unstandardised regression coefficients
for variables entered into the model
Variable
WISC-IV FSIQ*
Gender
WCQ† Confrontive
coping
WCQ Distancing
WCQ Self-controlling
WCQ Seeking social
support
WCQ Accepting
responsibility
WCQ Escape/
Avoidance
WCQ Positive
reappraisal
CBCL‡ Internalising
CBCL Externalising

B

SE

β

p Value 95% CI

0.197 0.174 0.101
13.928 5.087 0.259
54.729 40.096 0.160

0.261
0.008
0.176

−0.149 to 0.542
3.810 to 24.047
−25.033 to 134.492

32.016 45.619 0.077
13.634 39.727 0.037
57.114 39.926 0.155

0.485
0.732
0.156

−58.736 to 122.768
−65.395 to 92.663
−22.312 to 136.540

49.990 33.091 0.162

0.135

−15.838 to 115.817

129.656 54.662 0.247

0.020

20.917 to 238.396

60.500 49.986 0.154

0.230

−38.938 to 159.937

0.097
1.173

0.289 0.039 0.737
0.291 0.472 <0.001

−0.478 to 0.673
0.594 to 1.753

*Wechsler Intelligence Scale for Children fourth edition full-scale IQ.
†Ways of Coping Questionniare.
‡Child Behavior Checklist.

DISCUSSION
In this prospective longitudinal cohort study, we found that
parenting stress was signiﬁcantly higher for parents of preterm
children, compared with those born full-term, 7 years following
birth. Previous studies have shown that parents of preterm children experience signiﬁcant levels of stress in the ﬁrst few years
of life.1 3 4 6 33 Our ﬁndings are consistent with the few studies
which have explored parental stress in this group at school
age.5 6 It appears that parents of very preterm children continue
to experience signiﬁcant levels of stress which extends for many
years beyond the birth of their child.
Importantly, we found that style of parent coping predicts
stress in parents of preterm children at age 7 years. The positive
relationship between Escape-Avoidance and stress suggests that
parents who seek to ignore the problems associated with raising
a preterm child will experience higher levels of stress. This is
consistent with previous work showing that mothers of high-risk
preterm children who use avoidance as a coping strategy have
been shown to display higher levels of psychological distress.34
However, this is in contrast to the work of Singer and colleagues6 who reported less maladaptive coping strategies in
mothers of high-risk preterm children who experienced signiﬁcant levels of strain. We found that parents of preterms showed
more accepting responsibility coping and less planful problem
solving coping compared with full-term parents, suggesting that
coping is an important factor which impacts on the mental
health of parents of children born preterm.
In this study of very preterm children free of major impairments, child cognitive ability was not related to parenting stress
levels. Contrary to our early ﬁnding in this cohort that slower
development from 8 to 18 months was associated with higher
parenting stress,3 at age 7 years, child externalising behaviour
(rather than IQ) was found to contribute substantially to parenting stress. There was a positive association between child externalising problems and parent stress suggesting that the preterm
children’s behaviours were a source of stress for parents.
However, it is not possible to determine the directionality of
this association; that is, if the child’s behaviour was a source of
stress for parents or a result of it. The child’s sex was also an

important predictor of parenting stress. Although parents
reported more externalising problems in boys than girls, unexpectedly, it was the acting-out behaviour of girls which was associated with greater stress for parents. There is a major literature
reporting that preterm birth is related to behavioural problems
such as attention, and internalising (anxiety/depressive symptoms),7 9 35 36 and to a lesser extent externalising (oppositional
deﬁance and conduct)37 38 behaviours. Some studies have
reported sex differences in behaviours among very preterm children, with boys presenting with more externalising, and girls
more internalising problems.9 Our ﬁndings suggest that parents
of preterm girls experience more stress associated with their
externalising behaviour problems than parents of preterm boys
at school age. Cultural stereotypes which allow boys, but not
girls, to act aggressively may mean that parents are interpreting
the girls’ behaviour as more problematic, resulting in higher
levels of stress. Parents may have cause for concern as girls who
display aggressive behaviours have been shown to be at higher
risk for loneliness compared with males.39

LIMITATIONS
Given the mediating effects of social support on stress,2 the addition of a measure of support would have added to the robustness of our ﬁndings. However, maternal social support has been
found to be related to fewer internalising but not externalising
behaviours at age 3 years,11 and there appears to be no difference between amount of social support received by preterm and
term-born families at 7 years.5 Our analysis did not take into
consideration the lack of independence between multiple births,
and we did not control for those parents with twins and triplets.
As this was an observational study, we are unable to determine
the causal nature of the relationship between stress and coping,
and stress and externalising behaviour. It is equally possible that
Escape/Avoidance coping causes stress, and that stress is caused
by Escape/Avoidance. The self-report nature of the selected measures may also have introduced a degree of bias into our
ﬁndings.

CONCLUSIONS
The present study found that parents of very preterm children
continue to experience stress well beyond the ﬁrst few years of
life. Efforts should be made to focus on the development of
more adaptive parent-coping mechanisms, and behavioural
interventions for preterm children who exhibit externalising
behaviours, to reduce levels of stress. Moreover, parents of
preterm girls experienced higher levels of stress than those of
boys, suggesting that the gender identities which parents assign
to their children may be restricting in very preterm children.
The behavioural problems associated with preterm birth continue to manifest with age, which implies that stress levels of
parents may not decrease for some time. With support, parents
could be helped to accommodate to the behaviour of their children, which may aid in reducing levels of stress.
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