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Abstract

Objective To examine trajectories of psychological distress in mothers of children born very pre-

term (VPT, <30 weeks gestation) and full term from 2 to 13 years after the birth, and examine predictors

of maternal psychological distress over time within the VPT group. Methods Mothers of children

born VPT (n¼159) and full term (n¼71) completed questionnaires assessing their psychological

distress when their child was 2, 7, and 13 years of age. Mixed models were used to examine differ-

ences between groups in maternal psychological distress over time. Family social risk, child neona-

tal medial risk, child sex, multiple pregnancy, and child’s neurodevelopmental impairment in early

childhood were examined as potential predictors of maternal psychological distress within the VPT

group. Results Mothers of children born VPT displayed elevated psychological distress com-

pared with mothers of full-term children, and this difference was consistent over time. Higher

family social risk was associated with elevated maternal psychological distress throughout child-

hood across all time-points. There was evidence that mothers of children at higher neonatal medi-

cal risk displayed increasing psychological distress over time. Conclusions Mothers of children

born VPT show prolonged psychological distress. Mothers from socially disadvantaged back-

ground and those whose child has neonatal medical complications may require extensive support

to prevent prolonged psychological distress and promote optimal outcomes for children and

families.

Key words: anxiety; depression; prematurity; psychological distress; social risk.

Introduction

Preterm birth is associated with long-lasting neurode-
velopmental and social-emotional difficulties, with
those born very preterm (<32 weeks’ gestation) being
at greater risk (Anderson, 2014; Aylward, 2014;
Hayes & Sharif, 2009; Larroque et al., 2008;
Reijneveld et al., 2006). The experience of preterm
birth and its consequences may affect parents’ well-
being and mental health (Treyvaud, 2014). The
infant’s stay in the neonatal intensive care unit (NICU)

can be traumatic and stressful for the parents, includ-
ing the initial shock of having a baby earlier than
expected, and can be associated with prolonged feel-
ings of grief and loss (Shah, Clements, & Poehlmann,
2011; Yaari et al., 2017). The psychological distress
may continue after hospital discharge, with uncertain-
ties regarding the child’s prognosis and the stress asso-
ciated with raising a child who may have poor health
and additional needs (Moster, Lie, & Markestad,
2008).
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It is widely accepted that parental mental health is
an important factor affecting child development
(Mensah & Kiernan, 2010; Smith, 2004). Maternal
depression, for example, has been associated with
poor child cognitive, language and social-emotional
outcomes, particularly when prolonged and chronic
(Goodman et al., 2011; Grace, Evindar, & Stewart,
2003; Sohr-Preston & Scaramella, 2006). The caregiv-
ing environment has been reported to be more influen-
tial on the development of infants born preterm
compared with those born full-term (Gueron-Sela,
Atzaba-Poria, Meiri, & Marks, 2015; Poehlmann
et al., 2011; Shah, Robbins, Coelho, & Poehlmann,
2013). It is therefore important to identify and support
parents of children born preterm who are at risk of
prolonged psychological distress.

The emotional impact of preterm birth on the
parents, especially mothers, has been documented in
numerous studies. Studies that focus on psychological
distress in the weeks following birth and the first
months of life consistently report that parents of
infants born preterm experience elevated symptoms of
depression, anxiety, and post-traumatic stress in com-
parison to new parents of healthy term-born infants
(Bener, 2013; Carson, Redshaw, Gray, & Quigley,
2015; Helle et al., 2015; Henderson, Carson, &
Redshaw, 2016; Pace et al., 2016; Padovani,
Carvalho, Duarte, Martinez, & Linhares, 2009;
Vigod, Villegas, Dennis, & Ross, 2010). There is also
cross-sectional evidence of elevated psychological dis-
tress among mothers of preschool children born pre-
term (Donohue, Maurin, Kimzey, Allen, & Strobino,
2008; Pierrehumbert, Nicole, Muller-Nix, Forcada-
Guex, & Ansermet, 2003; Treyvaud et al., 2010).
Only a few studies have assessed parental psychologi-
cal distress in later childhood and adolescence, and
these have yielded mixed results, with some reporting
elevated levels of distress among mothers of preterm
born children (Saigal, Burrows, Stoskopf, Rosenbaum,
& Streiner, 2000; Taylor, Klein, Minich, & Hack,
2001; Treyvaud, Lee, Doyle, & Anderson, 2014) and
others documenting no difference (Saigal, Pinelli,
Streiner, Boyle, & Stoskopf, 2010; Singer et al.,
2007).

To better understand the long-term effects of pre-
term birth on the parent and how these effects may
change over time, longitudinal studies are needed.
Only a small number of longitudinal studies on paren-
tal psychological distress after preterm birth have been
reported, and most are restricted to the first few
months of life (e.g., Pace et al., 2016). Of the few lon-
gitudinal studies that have continued to the preschool
years and beyond, Misund, Nerdrum, Braten, Pripp,
and Diseth (2013) and Miles, Holditch-Davis,
Schwartz, and Scher (2007) reported an initial decline
in maternal psychological distress around hospital

discharge, followed by relative stability over the first 2
years of life (Miles et al., 2007; Misund et al., 2013).
Moore et al. examined family burden and parental dis-
tress of children born at very low birthweight com-
pared with children born with normal birthweight
between the children’s age of 11 and 14 years. Results
from this study indicated elevated distress and family
burden in parents across all time-points, with family
resources, socioeconomic status, and child’s medical
risk moderating this association (Moore, Taylor,
Klein, Minich, & Hack, 2006; Taylor et al., 2001).
While psychological distress of parents of children
born preterm may persist years after hospital dis-
charge, there is a paucity of long term, longitudinal
data, from early years to adolescence.

Prolonged distress and mental health difficulties in
mothers after preterm birth have indeed been associ-
ated with poorer child cognitive and emotional-behav-
ioral outcomes (Holditch-Davis et al., 2009, 2015;
Woodward et al., 2014), which may then further influ-
ence parental functioning and mental health. It is there-
fore important to examine potential early risk factors
associated with long-term maternal distress, in order to
identify and provide timely extended support to the
more vulnerable mothers. Parent, family, and child
characteristics have been previously examined as pre-
dictors of maternal psychological distress in cohorts of
children born preterm (Barlow, Cullen-Powell, &
Cheshire, 2006; Moore et al., 2006; Ong, Chandran, &
Boo, 2001; Polic et al., 2016; Singer et al., 2010;
Taylor et al., 2001; Witt et al., 2012). The predictors
considered commonly included demographics (e.g., pa-
rental education, family income, and social disadvan-
tage), child neonatal medical condition, and the child
having a neurological impairment (sensory, motor, or
cognitive disabilities). These studies vary in their design,
sample characteristics, and in the construct of maternal
psychological distress, and include measures of mater-
nal anxiety, depression, and post-traumatic symptoms,
parenting stress, and quality of life.

Family social risk has been documented as a predic-
tor of distress among mothers of school-aged children
born preterm, with lower maternal education, and
higher family social disadvantage associated with
higher maternal distress levels (Moore et al., 2006;
Ong et al., 2001; Polic et al., 2016; Singer et al., 2010;
Taylor et al., 2001; Witt et al., 2012). Child neonatal
medical risk has also consistently been shown to be as-
sociated with distress in mothers of children born pre-
term, with evidence of prolonged elevated stress
among mothers of children who were at higher medi-
cal neonatal risk (Moore et al., 2006; Polic et al.,
2016; Singer et al., 2007, 2010; Witt et al., 2012).

A child’s neurosensory, motor, cognitive, or neuro-
behavioral impairments, which are more common
among children born preterm (Anderson, 2014;

Preterm Birth and Maternal Mental Health 737



Aylward, 2014) may also contribute to prolonged ma-
ternal distress. It is well-established from previous
cohorts of children with disabilities that mothers of
children with cerebral palsy, intellectual and develop-
mental disabilities show elevated levels of psychologi-
cal distress (Barlow et al., 2006; Brehaut et al., 2004;
Singer, 2006). However, studies examining this associ-
ation in cohorts of children born preterm vary in their
findings. An association between the child’s neurode-
velopmental impairment and maternal psychological
distress has been documented in cohorts of children
born preterm at the child age of 2 and 11 years
(Cacciani et al., 2013; Lakshmanan et al, 2017;
Taylor et al., 2001). On the other hand, in two long-
term follow-up studies of young adults who were born
preterm, at extremely low birthweight, the presence of
a child’s disability was not associated with elevated
maternal distress (Saigal et al., 2010; Wolke,
Baumann, Busch, & Bartmann, 2017), suggesting a
potential decrease over time in parental distress. Thus,
evidence regarding the association between child’s im-
pairment and long-term maternal distress is rather lim-
ited and mixed.

Finally, there is conflicting evidence regarding mul-
tiple versus singleton birth in relation to parental psy-
chological distress. Spinelli, Poehlmann, and Bolt
(2013) reported higher stress among mothers of multi-
ples versus mothers of singletons at 4 months; how-
ever, stress levels in mothers of multiples decreased
more over time than stress levels in mothers of single-
tons (Spinelli et al., 2013). Multiple birth was associ-
ated with elevated distress among mothers of children
born at VLBW at the age of 8 years (Singer et al.,
2007), but not earlier (Singer et al., 1999). Treyvaud
et al. (2016) reported similar levels of psychological
distress among mothers of multiple and singletons
born VPT at 2 and 7 years. However, amongst moth-
ers of multifetal pregnancies, those who experienced
loss of a fetus reported higher levels of distress com-
pared with mothers who had not experienced bereave-
ment (Treyvaud et al., 2016).

Parental emotional state is an important factor in a
child’s development, directly and indirectly (via par-
enting), influencing long-term developmental out-
come. However, individual distress responses vary
among parents and over time, and it is important to
identify and support those who are more vulnerable
and prone to prolonged or increasing distress.
Notably, most of the studies described above, examin-
ing predictors of maternal distress, are cross-sectional,
and limited to child’s first years of life. Longitudinal
studies are needed to shed light on how these early
characteristics are associated with long-term trajecto-
ries in maternal psychological distress over time.

We have previously reported increased psychologi-
cal distress measured by levels of mental health

symptoms (referred to hereafter as psychological dis-
tress), in parents of children born VPT (<30 weeks
gestation) at 2 and 7 years of age compared with their
term-born peers (Treyvaud et al., 2010, 2014). In the
current study, we aimed to (a) investigate the trajecto-
ries in maternal distress from 2 to 13 years, and (b) ex-
amine potential predictors of the trajectory of
maternal distress within the VPT group. We hypothe-
sized that the level of distress in mothers of children
born VPT would decrease with time since birth but re-
main elevated compared with mothers of term-born
children. We also hypothesized that among mothers of
children born VPT, higher social risk, higher child’s
neonatal medical risk, and child’s neurodevelopmental
impairment at 2 years would be associated with in-
creasing maternal distress over time.

Methods

Participants and Procedure
Eligible participants were families in the Victorian
Infant Brain Studies (VIBeS) longitudinal study. The
VPT group comprised 185 mothers of 224 infants (in-
cluding 39 mothers with twins or triplets) born at <30
weeks’ gestation or with a birth weight <1,250 g at
the Royal Women’s Hospital, Melbourne, Australia,
between 2001 and 2003. The comparison group com-
prised 77 mothers of 79 term-born children (>36
weeks’ gestation, including two mothers with twins)
who were recruited at birth from the Royal Women’s
Hospital maternity wards between 2001 and 2003
(n¼ 46) or at 2 years from maternal-child health cen-
ters (n¼31). At 2-years’ corrected age children under-
went a neurodevelopmental assessment; these
outcomes have been reported elsewhere (Roberts
et al., 2008; Spittle et al., 2009). Parent mental health
and functioning were also assessed at this time.
Participants and their parents underwent further as-
sessment when the child was 7 and 13 years of age,
corrected for prematurity. Caregivers were sent paper-
versions of the questionnaires to complete at home be-
fore the assessment. Some completed them during or
after the assessment.

This longitudinal study was approved by the
Human Research Ethics Committees of the Royal
Women’s Hospital and the Royal Children’s Hospital,
and informed written consent was obtained from
parents for all children.

Measures
Maternal Distress
The General Health Questionnaire (GHQ; Goldberg,
1988) was used to assess maternal distress at 2 years.
The GHQ is a self-report questionnaire designed to as-
sess mental health symptoms in adults. It includes 28
items on four scales: anxiety, depression, social
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dysfunction and somatic symptoms, and a total score.
Item scores range from 0 to 3, with a total score rang-
ing from 0 to 84, higher scores indicating more symp-
toms. The recommended cut-off to indicate mental
health disorders is a total score >23, the sensitivity
and specificity of which has been reported as 79.8 and
78.5, respectively (Goldberg et al., 1997). The
Hospital Anxiety and Depression Scale (HADS;
Zigmond & Snaith, 1983) was used to assess maternal
distress at 7 and 13 years. The HADS is at 14-item
questionnaire, commonly used for screening depres-
sion and anxiety symptoms. Item scores range from 0
to 3, the scores for anxiety and depression scales range
between 0 and 21, with higher scores indicating more
symptoms. The recommended cut-off to indicate mod-
erate or severe depression or anxiety is a score above
10 on the depression or anxiety scales. The sensitivity
and specificity of the HADS scales in identifying cases
with mental health disorders have been reported to be
both approximately 0.8 (Bjelland, Dahl, Haug, &
Neckelman, 2002). A total score, summing the anxiety
and depression scales ranging from 0 to 42, was calcu-
lated to measure overall distress.

Familial Social Risk
Family social risk was calculated based on main care-
giver report at 2 years, with a composite measure
designed to capture a range of social factors known to
be associated with child development, and based on
other composite social risk scales that have been used
in follow-up studies of preterm infants (Hack et al.,
1992; Whitaker, Feldman, & Schonfeld, 1996). The
measure includes six social risk factors: (a) family
structure (two caregivers, separated parents with dual
custody, single caregiver); (b) education of primary
caregiver (tertiary educated, 11–12 years of education,
less than 11 years); (c) occupation of primary income
earner (skilled/professional, semi-skilled, unskilled);
(d) employment status of primary income earner (full
time, part-time, unemployed); (e) language spoken at
home (English only, some English, no English); and (f)
maternal age when the child was born (above 21 years,
18–21 years, less than 18 years). Each factor is scored
on a three-point scale, where zero represented lowest
risk and 2 represented highest risk, summed to give a
total score (range: 0–12). Each family was categorized
as lower (social risk score of 0 or 1) or higher social
risk (social risk score >1) around the median score of
1. This scale and its cut-points have been used and val-
idated in previous reports ((Treyvaud et al., 2009,
2011).

Child’s Neonatal Medical Risk
Child’s medical risk was defined as “higher” if one or
more of the following conditions occurred during the
neonatal period (in either child in mothers of multiple

births): grade 3 or 4 intraventricular hemorrhage, cys-
tic periventricular leukomalacia, bronchopulmonary
dysplasia (defined as the requirement for oxygen at
36 weeks of postmenstrual age), postnatal corticoste-
roid treatment, or infection (either proven sepsis or
necrotizing enterocolitis). Children with none of these
conditions were assigned to the “lower medical risk”
category.

Child’s Neurodevelopmental Impairment at 2 Years
Neurodevelopmental impairment was defined as meet-
ing one of the following conditions: cognitive or mo-
tor delay (based on the Mental or Psychomotor
Development Index score <70 of the Bayley Scales of
Infant Development, BSID-II), moderate to severe ce-
rebral palsy based on a neurological examination,
blindness (visual acuity worse than 20/200 in the bet-
ter eye) or significant hearing loss (requiring hearing
aids or worse). Mothers with twins and triplets were
categorized as having a child with a neurodevelop-
mental impairment if criteria were met for any of their
children.

Analyses
Analyses were performed at the family level; the out-
come was mother’s distress, with higher medical risk
and presence of neurodevelopmental impairment de-
fined as having a child in that category. Total scores of
the GHQ and HADS were converted to Z-scores
based on the mean and standard deviation (SD) of the
full-term group’s scores at each time-point. Changes
over time in maternal distress levels (aim 1) were com-
pared between the VPT and full-term groups using lin-
ear mixed models. Group and time (corrected age)
were included as fixed effects and a group� time in-
teraction was included to examine differences between
groups in rates of change over time. The models in-
cluded a random intercept and slope, as this model
had a better fit for the data than including a random
intercept only. Higher social risk was included as co-
variate the model to control for its potential con-
founding effect.

To examine whether family and child characteris-
tics were associated with the trajectory of distress in
mothers of children born VPT (aim 2), the variables of
interest (namely higher social risk, higher neonatal
medial risk, child sex, multiple vs. singleton pregnancy
and presence of child’s neurodevelopment impairment
at 2 years) were entered into linear mixed models
where the outcome was the level of maternal distress.
Each variable was assessed in a separate model, which
included a main effect, to assess whether the variable
was associated with outcome across all three time-
points, as well as interaction with time to assess
whether the variable was associated with a change in
the outcome over time. Following the univariable
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regression, multivariable models were fitted, including
variables for which there was evidence (p< .05) for an
association with maternal distress.

Results

Twenty out of 185 families of children born VPT
withdrew/were lost to follow-up between recruitment
and the 13-year assessment, and six had data only
from the father or other family member; thus ques-
tionnaires from mothers for at least one time-point
were available for 159 (86%) families. Four out of 75
families of children born at term withdrew/were lost
to follow-up; thus, questionnaires from mothers for at
least one time-point were available for 71 (95%) fami-
lies. Attrition rates were higher among families of chil-
dren born VPT, families with higher social risk and
families with a child with neurodevelopmental impair-
ment (Supplementary Table 1). These attrition rates
and potential factors associated with attrition, are
similar to those reported in other studies (e.g. Hack
et al., 2002; Hille, Elbertse, Gravenhorst, Brand, &
Verloove-Vanhorick, 2005; Johnson et al., 2009;
Moore et al., 2012), with evidence shoeing only mar-
ginal effects on the validity of the prediction models
(Powers & Loxton, 2010; Wolke et al., 2009). Of the
159 VPT and 71 term-born children included in the
analysis, questionnaires from all three time-points
were available for 139 mothers, two time-points for
were available for 55 mothers, and one time-point for
36 mothers.

Demographic and medical characteristics of the
families included in this analysis are presented in
Table I. There were fewer mothers of singletons, more
families with higher social risk, and more families
with children who had neurodevelopmental impair-
ment at 2 years in the VPT group compared with con-
trols. Of note, social risk scores in the cohort were
relatively stable from 2 to 13 years, spearman’s Rho
(215) ¼ 0.71. Within the VPT group, 70% of the chil-
dren had higher neonatal medical risk and 22% had
neurodevelopmental impairment; 25% of the children
with higher medical risk had also a neurodevelopmen-
tal impairment. Descriptive statistics and rates of
mothers scoring above the clinical cut-offs at the dif-
ferent time-points are detailed in Table II.

Maternal Distress over Time: VPT versus Full
Term
There was evidence of higher distress levels across all
time-points among mothers of children born VPT
compared with mothers of children born full term
(mean difference 0.27; 95% CI [confidence interval]
0.03, 0.66; p ¼ .03) (Table III and Figure 1). The hy-
pothesis that maternal distress levels change over time
across all children was not supported by the data

(main effect for time 0.01 (95% CI �0.01, 0.03; p ¼
.44), nor was the hypothesis that the change over time
differed by group (interaction p ¼ .42).

Predictors of Maternal Distress in the VPT Group
Within the VPT group, the hypothesis that maternal
distress levels changed over time was not supported by
the data (Table IV). There was, however, evidence of
higher distress levels across all time-points among
mothers in the higher social risk group (mean differ-
ence 0.47; 95% CI 0.09, 0.86; p ¼ .02). There was
weak evidence that the change over time varied by
group (slope estimate for the higher social risk group
0.03, 95% CI �0.001, 0.06; for the lower risk group
�0.02, 95% CI �0.06, 0.02; interaction p¼ .07). See
also Supplementary Table 2 for actual scores among
the subgroups.

The data did not support the hypothesis that there
was an association between higher neonatal medical
risk and higher maternal psychological distress levels
across all time-points. However, there was evidence
that the trajectory of distress for mothers varied in
those classified as higher versus lower medical risk,
with an increase over time in distress levels for moth-
ers in the higher neonatal medical risk group, but little
change over time in mothers in the lower neonatal
medical risk group (slope estimate for the higher medi-
cal risk group 0.04, 95% CI 0.01, 0.07, for the lower
medical risk group �0.03, 95% CI �0.07, 0.01; inter-
action p¼ .01) (see Figure 2).

The data did not support the hypothesis that there
was an association between child’s sex, multiple birth,
or child neurodevelopmental impairment at 2 years
and maternal psychological distress levels across all
time-points, or that changes in maternal distress levels
over time differed within subgroups. The multivari-
able models, including the time, social risk main effect
and child neonatal medical risk main and interaction
effects yielded similar results to the univariable analy-
ses (see Supplementary Table 3).

Discussion

In this study, mothers of children born VPT reported
consistently higher levels of psychological distress
compared with mothers of full terms from 2 to
13 years, even after adjusting for social risk, but the
data did not support the hypothesis that this changed
over time. This resonates with previous studies in
which parents of children born preterm reported
higher levels of psychological distress compared with
parents of children born at term (Treyvaud, 2014); in-
deed it extends our previous findings at 2 and 7 years
in this cohort to 13 years of age (Treyvaud et al.,
2010, 2014). Evidence from previous longitudinal
studies suggests high initial psychological distress in
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the first weeks and months after birth, followed by a
stable decline over the years, therefore it was antici-
pated that group differences would decrease over
time. However, in our study, we found maternal psy-
chological distress to be relatively stable over time.
One reason for this may be that the initial time-point
in this study was at 2 years, a point in time in which
psychological distress related to the preterm birth may
have already stabilized, compared with the first
months of life in which acute stress is likely to be pre-
sent (Miles et al., 2007; Misund et al., 2013; Pace
et al., 2016). By the age of 2 years, there may be more
clarity regarding the child’s health and development,
and appropriate support and services may already be
arranged if needed, therefore it is expected to see more
stability from this time on. We did not observe an an-
ticipated greater decline in maternal psychological dis-
tress over time among mothers of children born VPT
compared with children born full term. The lack of
change in maternal psychological distress may reflect
the ongoing challenges of parenting a preterm born
child, facing school transitions and increasing social
and academic demands, particularly as children born
VPT have considerably lower academic performance
than children born at term (Joseph et al., 2016;

Twilhaar, de Kieviet, Aarnoudse-Moens, van Elburg,
& Oosterlaan, 2018).

There may be a number of mechanisms for ongoing
effects of preterm birth contributing to elevated

Table I. Characteristics of Participants Included in Analyses

Very preterm (n ¼ 159
families)

Full term (n ¼ 71
families)

Demographic characteristics, n (%)
Female 75 (47) 38 (53)
Main caregiver’s education (tertiary; secondary school;
<secondary school)

40 (27); 91(60); 20(13) 41 (59); 28(40); 1(1)

Main caregiver’s profession (skilled/ professional;
semi-skilled; unskilled/unemployed)

62 (39); 49 (31); 47(30) 38 (54); 20 (28); 3(18)

Main caregiver’s employment status (part-time;
full time; unemployed)

117 (74); 16 (10); 25(16) 65 (91); 4 (6); 2(3)

Main language spoken at home (English; some English; no English) 144 (91); 10 (6); 5(3) 65 (92); 5 (7); 1(1)
Maternal age <21 years 10 (6) 2(3)
Family structure (two caregivers; separated/dual custody; single parent) 138 (87); 4 (3); 17(10) 68 (96); 0; 3(4)
Higher social risk at 2 years 94 (63) 23 (33)

Medical characteristics, n (%)
Birth weight (g), M (SD) 933 (223) 3344 (503)
Birth weight SD score, M (SD) �0.64 (0.96) 0.13 (0.89)
Gestational age (weeks), M (SD) 27.3 (2.0) 39.3 (1.3)
Singleton 113 (72%) 69 (97%)
Oxygen at 36 weeks 56 (35%) 0
Intraventricular hemorrhage grade III or IV 7 (4%) 0
Cystic periventricular leukomalacia 5 (3%) 0
Postnatal corticosteroids 16 (10%) 0
Higher medical risk 111 (70%) 0
MDI <70 at 2 years 25 (16%) 2 (3%)
PDI <70 at 2 years 20 (13%) 1 (1%)
Cerebral palsy at 2 years (mild; moderate; severe) 8 (5%); 3 (2%); 2 (1%) 0
Blindness 1 (0.5%) 0
Hearing deficit requiring aid 4 (3%) 0
Neurodevelopmental impairment at 2 years 35 (22%) 2 (3%)

Note. M ¼ mean; MDI ¼ mental developmental index; PDI ¼ psychomotor developmental index; SD ¼ standard deviation.

Table II. Scores and Rates of Women Experiencing Clinical
Levels of Distress

Very preterm
(n ¼ 159)

Full term
(n ¼ 71)

Scale M (SD)
2 years—GHQ 18.3 (10.5) 15.5 (7.3)
7 years HADS—anxiety 7.1 (4.0) 6.1 (3.2)
7 years HADS—depression 3.9 (3.7) 2.9 (2.6)
13 years HADS—anxiety 6.6 (4.1) 5.0 (2.8)
13 years HADS—depression 3.4 (3.3) 2.5 (2.8)

Mothers with scores in the clinical range (%)
2 years—GHQa 25 11
7 years HADS—anxietyb 21 8
7 years HADS—depressionb 6 0
13 years HADS—anxietyb 18 2
13 years HADS—depressionb 3 2

Note. GHQ ¼ General Health Questionnaire; HADS ¼ Hospital
Anxiety and Depression Scales; m ¼ mean; SD ¼ standard

deviation.
aTotal scores range 0–84, clinical range >23.
bScale scores range 0–21, moderate or severe clinical range >10.
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psychological distress. Having unresolved feelings of
loss and grief over the lost wished-for, healthy, preg-
nancy and child may contribute to depression symp-
toms over time. The potentially traumatic experience
of the preterm birth and hospitalization in the NICU,
if not addressed, may lead to untreated post-traumatic
stress and anxiety symptoms. Moreover, the daily bur-
den of raising a child with medical and special needs
may also contribute to prolonged distress. It is impor-
tant to continue to study maternal psychological dis-
tress after preterm birth to shed light on the
adaptation processes of parents to stressful events re-
lated to their children’s health.

Previous studies have suggested that the longitudi-
nal association between preterm birth and parental
distress is influenced by child and family characteris-
tics (Moore et al., 2006; Ong et al., 2001; Singer et al.,
2010). As anticipated, and in line with previous
reports (e.g., (Lakshmanan et al., 2017; Moore et al.,
2006)), higher family social disadvantage was associ-
ated with elevated maternal psychological distress.
The impact of preterm birth on maternal psychologi-
cal distress thus seems to be exacerbated by social
risk, as it has more impact on the distress for those
who are initially having more social risk. Moreover,
preterm birth may be associated with higher rates of

family burden and conflict, and more difficulties in
employment and attaining education (Singer et al.,
2007), contributing to accumulating risk for the fam-
ily and the child. Although all mothers of children
born preterm may require some support, there is a
need of enhanced support for this vulnerable group of
socially disadvantaged families.

As expected, higher neonatal medical risk was asso-
ciated with increasing distress over time in the VPT
group compared with, if anything, slightly reducing
distress in mothers of children born VPT with lower
medical risk, also resonating with previous reports
(Northrup, Evans, & Stotts, 2013; Polic et al., 2016;
Taylor et al., 2001). Contrary to predictions, the data
did not support the hypothesis that child neurodeve-
lopmental impairment, as assessed at the age of 2
years, was associated with elevated maternal distress.
Variation in definitions of impairment between studies
may account for the discrepancy in our findings com-
pared with previous studies (Cacciani et al., 2013;
Huhtala et al., 2011; Singer et al., 2007).

The discrepancy in the results between medical risk
and neurodevelopmental impairment, which may be
considered related variables, requires further explora-
tion. In this sample, these two variables are rather in-
dependent, with only 25% of the children at higher
medical risk having a neurodevelopmental impair-
ment. Our definition of impairment may have not cap-
tured later-onset learning, social-emotional and
behavioral difficulties, which are associated with
higher medical risk (Miceli et al., 2000). Importantly,
the subgroup of children with higher medical risk,
who are free of neurodevelopmental disability, may
differ from those with a diagnosed disability in their
developmental and behavioral difficulties and their
impact on maternal psychological distress.

Severe impairments are usually identified early in
life and are generally considered to be stable over
time. Mothers whose child had received a formal diag-
nosis of impairment in the early years may have clarity
regarding their child’s outcomes and are likely to have
accessed early intervention services, which can attenu-
ate the stress of raising a child with additional needs
(Lakshmanan et al., 2017). On the other hand,

Table III. Regression Coefficients From Linear Mixed Models for Maternal Psychological Distress Z-Scores

Estimate (SE) 95% CI p-Value

Model with main effects only
Main effect of group 0.34 (0.16) 0.03 to 0.66 .03
Main effect of time 0.01 (0.01) �0.01 to 0.03 .47
Social risk 0.32 (0.16) 0.02 to 0.62 .04

Model including a group � time interaction
Effect of time in VPT group 0.02 (0.01) �0.004 to 0.04 .12
Effect of time in full-term group �0.01 (0.01) �0.04 to 0.01 .32
Group � time interaction effect 0.02 (0.02) �0.02 to 0.06 .41

Note. CI ¼ confidence interval; SE ¼ standard error; VPT ¼ very preterm.

Figure 1. Estimated level of maternal distress in very pre-
term and full-term groups with child’s age.
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developmental, social-emotional, and behavioral diffi-
culties associated with high medical risk may be iden-
tified only later in life. These difficulties may intensify
over time with transitions to school and adolescence
and increasing social and academic demands and have
bidirectional influence on maternal mental health—
thus potentially contributing to the increase in mater-
nal psychological distress over time. Indeed, in the
Wolke et al. study, while maternal well-being was not
associated with the child’s neurosensory impairment,
it was associated with the child’s mental health and
peer relationships (Wolke et al., 2017). Finally, studies
following young adults who were born preterm, pro-
vide evidence to suggest that in the long term, mothers
of children born preterm and have a neurosensory im-
pairment, experience personal growth, and feel good
about themselves for having managed their child’s
health (Saigal et al., 2010; Wolke et al., 2017). Thus,
in the future it would be important to account for the
child’s later-onset developmental and behavioral

difficulties, and maternal personal growth and exam-
ine their associations with psychological distress.

In the current study, maternal psychological dis-
tress was measured by a variety of mental health
symptoms. The literature on postnatal psychological
distress following preterm birth to date has mainly fo-
cused on postnatal depression. However, mothers giv-
ing birth preterm birth may also experience anxiety,
post-traumatic symptoms, daily burden, and parenting
stress. Therefore, in the case of preterm birth it may be
better to conceptualize maternal psychological distress
more broadly across a range of symptoms, and to ac-
knowledge its unique presentation, that should be
assessed and addressed more broadly, and potentially
in different ways than in the general population
(Henderson et al., 2016; Segre, McCabe, Chuffo-
Siewert, & O’Hara, 2014), hence we see this as a
strength of our study.

Given the evidence from the current manuscript that
maternal psychological distress after VPT birth can last
through child school years and early adolescence, this
has implications for clinical practice, emphasizing the
importance of addressing maternal psychological distress
beyond the first few months after months. It is important
to persist with screening for maternal psychological dis-
tress and provide support for those who are experiencing
high distress. The decision as to which families should
be offered support should be based on maternal and
family risk factors and not only on the child’s medical
condition and developmental risk. Special attention
should be given, and additional support considered, to
mothers and families experiencing social disadvantage,
and those whose child was born at high medical risk,
who may be susceptible to elevated psychological dis-
tress over time.

Limitations
The first time-point in which data were collected on
maternal psychological distress in this study was at

Table IV. Regression Coefficients for Predictors of Maternal Distress in the Very Preterm Group—Univariable Models

Variable estimate
(95% CI), p-value

Main effect of predictora

(no interaction)
Main effect of time

(no interaction)a
Effect of time in
referenceb groupc

Effect of time in
comparison groupc

Interaction
effect

Higher social risk 0.47 (0.09 to 0.86) 0.012 (�0.01 to 0.04) �0.02 (�0.06 to 0.02) 0.03 (�0.001 to 0.06) p ¼ .07
p ¼ .02 p ¼ .35 p ¼ .40 p ¼ .06

Higher neonatal
medical risk

0.13 (�0.25 to 0.51) 0.01 (�0.01 to 0.04) �0.03 (�0.07 to 0.01) 0.04 (0.01 to 0.07) p ¼ .01
p ¼ .52 p ¼ .29 p ¼ .15 p ¼ .01

Sex 0.01 (�0.36 to 0.39) 0.01 (�0.03 to 0.04) 0.003 (�0.03 to 0.04) 0.02 (�0.01 to 0.06) p ¼ .42
p ¼ .94 p ¼ .29 p ¼ .84 p ¼ .19

Multiple birth �0.16 (�0.57 to 0.25) 0.01 (�0.01 to 0.04) 0.02 (�0.004 to 0.05) �0.01 (�0.06 to 0.03) p ¼ .18
p ¼ .44 p ¼ .27 p ¼ .10 p ¼ .60

Child impairment
at 2 years

0.25 (�0.19 to 0.70) 0.01 (�0.11 to 0.04) 0.01 (�0.02 to 0.03) 0.04 (�0.01 to 0.1) p ¼ .24
p ¼ .26 p ¼ .28 p ¼ .68 p ¼ .12

aModels models including main effects of time and main effect of predictor.
bReference group ¼ lower social risk, lower neonatal medical risk, males, singleton, no impairment.
cModels including main effects of time, main effect of predictor, and an interaction.

Figure 2. Estimated level of maternal distress in the very
preterm group with child’s age according to child neonatal
medical risk.
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2 years of age. Thus, information on maternal distress
following birth and during infancy, which would have
been valuable, was lacking. Although scores were
standardized, the use of two different tools to measure
the same construct of psychological distress in the
study should be noted as a potential limitation. In par-
ticular, the use of different measures precluded apply-
ing the questionnaires’ cut-off scores to assess the
rates of mothers whose levels of psychological distress
were in the clinically significant range. It also limits
the examination of patterns of distress at the individ-
ual level (i.e., whether the same women have clinically
significant elevated distress levels at the different time-
points). Rates of attrition should also be noted as a po-
tential limitation; with 14% and 5% attrition in the
VPT and full-term groups, respectively. Loss to
follow-up was not completely at random, as rates
were higher among families of children born VPT,
families with higher social risk and families with a
child with neurodevelopmental impairment. The cur-
rent study was limited to mothers’ reports as the ma-
jority of questionnaires was completed by mothers.
There is evidence that preterm birth may affect
fathers, yet perhaps with a different presentation of
symptoms and trajectories over time (Pace et al.,
2016), and it is important in future studies to include
both parents. Prenatal mental health, which is associ-
ated with higher risk of preterm birth as well as risk
for postnatal mental health problems, was not
assessed or accounted for in the study, thus somewhat
limiting interpretation of the causality relationship of
preterm birth on maternal psychological distress. The
group of children born at term was smaller than those
born VPT, which limits the power of this study to
identify potential relationships. “Higher social risk” in
this study was defined as scores above the median
score, and therefore does not necessarily represent a
“true” high-risk population. Finally, in future studies
it would be beneficial to examine how ongoing mater-
nal psychological distress is associated with children’s
cognitive and social-emotional outcomes over the lon-
ger term, and the potential role of parenting behaviors
and parent–child relationship in mediating this
association.

Conclusions

This study, reporting on trajectories in maternal psy-
chological distress 2–13 years after very preterm birth,
supports the evidence on the long-term effects of pre-
term birth on maternal mental health. Mothers of chil-
dren born preterm may require additional support not
only in the first months after birth, but also later in
the child’s development, to support their own well-be-
ing and functioning, as well as buffer the potential
effects of the psychological distress on their relation-
ship with the child. Mothers from a socially

disadvantaged background and those whose child has
neonatal medical complications may require more ex-
tensive support to prevent prolonged psychological
distress and promote optimal outcomes for the chil-
dren and their families.
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