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1  |  INTRODUC TION

Very preterm (VPT) infants spend the first weeks of their life in the 
neonatal intensive care unit (NICU). Parents are confronted with 
neonatal complications, possibly causing long- term adverse effects, 

and fear of losing their infant. Feelings of guilt and uncertainty about 
their child's prognosis may continue after discharge. As a conse-
quence, parents of VPT infants are at greater risk for mental health 
problems, such as anxiety and depression.1 Feelings of anxiety or de-
pression are a normal response to the suddenly disrupted pregnancy, 
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Abstract
Aim: To evaluate parental mental health monitoring during follow- up care for very 
preterm (VPT) infants, describe symptoms of anxiety and depression and risk factors 
for mothers and fathers at 1 and 12 months of corrected age.
Methods: Parents completed the Hospital Anxiety and Depression Scale (HADS). 
Psychological symptoms and risk factors were analysed within and between mothers 
and fathers.
Results: In 4 years, the monitoring reached 1260 (48%) families. Of these, 693 moth-
ers and 340 fathers (300 couples) completed the HADS twice. At 1 month, 22% and 
15% of the mothers and 10% and 9% of the fathers, respectively, reported elevated 
symptoms of anxiety and depression. At 12 months, these rates were significantly 
reduced to 14% and 9% for mothers and 5% and 4% for fathers respectively. Within 
couples, anxiety and depression were positively associated. At 12 months, in 20% 
of the couples, one or both parents reported elevated symptoms. Risk factors were 
length of hospital stay, migration background, educational level and employment 
status.
Conclusion: The mental health of parents of VPT infants improved, but elevated symp-
toms were still observed in 17% of included families after one year. Acknowledging 
and remediating parental mental health remain essential during follow- up care.

K E Y W O R D S
follow- up care, parental anxiety and depression, post- discharge programme, very preterm 
children
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but if these persist, they can negatively affect the parent- child inter-
action, which in turn can affect the development of the VPT infant.2

Parents of VPT infants continue to report higher levels of mental 
health problems compared with parents of full- term (FT) infants in 
the first months and years after birth.1,3,4 Peak levels of mental health 
problems are observed during the NICU stay with a decrease during 
the infant's first year.1,4– 11 The severity of mental health problems in 
mothers of VPT infants seems to depend on sociodemographic data, 
such as marital status and educational level, and on infant charac-
teristics, such as birth weight, gestational age and medical compli-
cations.4– 6,12,13 From the limited studies available for fathers of VPT 
infants, it seemed that depressive symptoms were associated with 
sociodemographic factors, as marital status and financial situation.7,13 
The studies that included fathers reported that mothers had higher 
or similar stress levels compared with fathers during the NICU period 
and after discharge.10,14,15 An association between maternal and pa-
ternal mental health symptoms in parents of VPT infants is described.3

Supporting parental mental health, both for the parents them-
selves as well as for the infant's developmental chances, is now rec-
ommended as part of follow- up care.16 Although reports on parental 
mental health using routinely collected data are scarce, for early 
identification and referral for treatment, structured monitoring of 
parental mental health is recommended in routine care after VPT 
birth.17 In the Netherlands, in collaboration with the hospital- based 
follow- up care, a nationwide responsive parenting programme after 
discharge home for VPT infants18 and their parents is part of routine 
care from 2014 onwards, with currently 76% coverage of all Dutch 
VPT infants born. This so- called TOP (Transmural developmental 
support for VPT infants and their parents) programme is available for 
all VPT infants born earlier than 32 weeks of gestation and/or with a 
birthweight lower than 1500 grams and their parents during the first 
year. Within the setting of the programme, parents are asked to fill 
out the Hospital Anxiety and Depression Scale (HADS) twice, at 1 
and 12 months of corrected age (CA).

In the current study, we analysed the routinely collected HADS 
questionnaires completed by mothers and fathers. The first aim was 
to evaluate the reach of the monitoring per family and the second to 
evaluate the presence of anxiety and depression symptoms in moth-
ers and fathers over a period from 1 to 12 months CA of their VPT 
infant. The third aim was to describe differences in mental health 
between mothers and fathers in the subset of couples. The last aim 
was to explore which parent and child characteristics were associ-
ated with symptoms of anxiety or depression in the clinical range.

2  |  METHODS

2.1  |  Routine care for VPT infants and their parents 
in the Netherlands

In the Netherlands, all VPT infants have regular follow- up visits in 
both regional hospitals and well- baby clinics during the first year. 
Moreover, in those born before 30 weeks GA there is an eight- year 

systematic and standardised follow- up programme carried out by 
the nine national NICU centres. In addition, all VPT infants born ear-
lier than 32 weeks of gestation and/or with a birthweight lower than 
1500 grams are eligible to receive the preventive home- based TOP 
programme.18 This programme is carried out between discharge 
home and 12 months CA, by certified paediatric physical therapists. 
It includes 12 one- hour home visits and individualised parent reports 
after each home visit. The TOP interventionist uses a strength- based 
approach, helps the parents to observe and interpret their infant's 
behavioural cues and encourages the parents to provide adequate 
responsive reactions to enhance the infant's participation in interac-
tions. Home visits are planned in consultation with parents, aiming 
to involve both parents as much as possible. There is an exchange 
of information on the infant's developmental progress between the 
TOP interventionist and the hospital- based paediatricians and medi-
cal doctors in the well- baby clinics if necessary for the care of the 
infant and its parents. For more detailed description of the TOP pro-
gramme, see Jeukens- Visser et al.18 Psychological support by psy-
chologists or social workers is common during hospital stay of the 
infant. After discharge, there is no national hospital- based protocol 
on how to support the psychological well- being of parents, but it is 
common practice that paediatricians include this topic in their his-
tory taking. Within the TOP program, psycho- education on experi-
ences related to parenthood after a VPT birth is provided. Therefore, 
parents are screened for possible mental health problems and are 
asked to fill out the HADS questionnaire at 1 and 12 months CA. 
Results of the HADS are discussed with the parents, and involved 
professionals may aid parents by providing psycho- education or 
seek additional psychological support when indicated.

2.2  |  Study sample

The parents with VPT infants that participated in the TOP pro-
gramme between April 2014 and December 2018 and completed 
the HADS questionnaire formed the study sample. Data were only 
included if parents provided informed consent.

Key notes

• Parental mental health monitoring in routine care for 
VPT infants succeeds in almost 50% of the families.

• Symptoms of anxiety and depression were significantly 
associated within couples, although more often re-
ported by mothers, and symptoms decreased in both 
parents during the first year.

• Social variables increased the risk for elevated symp-
toms of anxiety and depression in both parents, while 
longer length of hospital stay only increased the risk for 
mothers.
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2.3  |  Hospital Anxiety and Depression Scale

The HADS19 is a 14- item self- report questionnaire and consists of 
two 7- item subscales, measuring symptoms of anxiety and depres-
sion in the past week. Item scores range from 0 to 3, and scores on 
each subscale range from 0 to 21. Higher scores reflect more symp-
toms and a score of 8 or above on a subscale is suggestive of clini-
cally significant anxious or depressive symptomatology (referred to 
as ‘elevated symptoms’). The Dutch version of the HADS showed 
good to satisfactory reliability and validity in screening for anxiety 
and depression.20 The HADS is a short and user- friendly question-
naire. In the current study, the Cronbach's alpha (α) was 0.81 at the 
infant's age of 1 and 12 months CA for the anxiety subscale. For 
the depression subscale, α was 0.80 at 1 month CA and 0.78 at 
12 months CA.

2.4  |  Procedures

The HADS questionnaire and some other questionnaires are in-
cluded in the TOP programme. TOP interventionists have been 
trained in using the HADS. They provided verbal and written in-
formation about the questionnaire, the purpose and the impor-
tance of parental well- being for infant development. Before a 
home visit, the interventionist invited parents to fill in the HADS 
questionnaire in an online platform. They encourage both moth-
ers and fathers to complete the HADS. During the upcoming 
visit, TOP interventionists discuss the outcome of the HADS with 
the parents. In addition, parents were asked to fill out a general 
questionnaire to collect sociodemographic data about their age, 
marital status, educational level, employment status, number of 
children and country of birth. The available child characteris-
tics were gender, birth weight (BW), gestational age (GA), length 
of hospital stay until first discharge home (LOS) and multiple 
birth status. The Medical Ethical Committee of the Amsterdam 
University Medical Center waived the need for ethical approval 
and parents gave informed consent for use of these data for sci-
entific research.

2.5  |  Statistical analyses

Statistical analyses were performed using SPSS version 25.0. In case 
of double entries due to multiple births, only the first completed 
questionnaire was included in the analyses. Data were available of 
parents who completed the HADS at least on one time point. The 
reach of the mental health monitoring at 1 and 12 months was de-
scribed in all parents who had completed the HADS at least once. 
Parents who completed the HADS at either 1 or 12 months were 
compared with parents who had completed the HADS at both time 
points on their HADS score using independent sample t tests or chi- 
square tests. Further analyses were performed on the study popula-
tion with data on both time points.

To compare changes in anxiety and depression between 1 and 
12 months, paired- sample t tests were performed on mean levels of 
anxiety and depression scores and McNemar tests were performed 
on rates of parents reporting elevated symptoms of anxiety and de-
pression. Trends in reporting elevated symptoms of anxiety and de-
pression levels over time were described.

Within couples, mean anxiety and depression scores as well as the 
rates of mothers and fathers reporting elevated symptoms at 1 and 
12 months were compared using paired- sample t tests and McNemar 
tests. Pearson's correlation coefficient (r) was calculated for HADS mean 
scores at 1 and 12 months between mothers and fathers. As an indi-
cation of the strength of the difference in HADS scores between the 
two time points and between mothers and fathers, Cohen's d was used, 
with effect sizes up to 0.2 described as small, effect sizes around 0.5 
described as moderate and effect sizes around 0.8 described as large.21

Multiple logistic regression analyses were performed to examine 
which child and parent characteristics were associated with elevated 
symptoms of anxiety or depression at 1 and 12 months, separately 
for mothers and fathers. Multivariable regression models were made 
based on an entry significance level of p < 0.2 in the univariable re-
gression analyses. The analyses were performed with only those of 
the lowest birthweight and also with those of the longest length of 
hospital stay in case of multiples. If the Pearson correlation between 
variables was higher than 0.8, only one variable was included in the 
multivariable models, to prevent multicollinearity. Due to missing 
values on some sociodemographic data, final models were validated 
in the group with the most complete sociodemographic data.

3  |  RESULTS

3.1  |  Reach of psychological screening and sample 
characteristics

During the study period, parents from 2612 families were supported 
by the TOP programme in addition to regular follow- up visits. In 1260 
families, at least one parent had completed the HADS at 1 month 
CA, indicating a reach of 48%. About 13% of these families did not 
give consent to use their data for scientific purposes. The flowchart 
(Figure 1) shows that 1225 mothers and 805 fathers completed 
the HADS at 1 and/or 12 months and provided informed consent. 
Exploratory analyses revealed no change over time between 2014 
and 2018 in the percentage of parents completing the questionnaire. 
At 12 months, data of at least one of the parents were available for 
about 41% of the families supported by the TOP programme in the 
study period. The majority (83.1% of the mothers and 88.4% of the 
fathers) of the parents who only completed the HADS at 1 month did 
not drop out of the TOP programme and received twelve home visits.

The study sample of parents who completed the HADS at 1 and 
12 months consisted of 693 mothers and 340 fathers (300 couples). 
The sociodemographic characteristics of the parents and their chil-
dren are shown in Table 1. The majority of the parents were Dutch, 
married or living together and had a high educational level. Rates of 
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mothers with elevated symptoms of anxiety, but not for depression, 
were significantly higher for the mothers who completed the HADS 
only at 1 month (27.6% vs. 21.6%, p = 0.03) compared with moth-
ers who completed the HADS at both time points. Also for mothers 
who only completed the HADS at 12 months (n = 162), significantly 
higher rates of mothers with elevated symptoms of anxiety (22.8% 
vs. 13.7%, p = 0.004) and depression (19.8% vs. 8.7%, p < 0.001) 
were found compared with mothers who completed the HADS at 
both times. No significant differences in elevated symptoms of anx-
iety and depression were found for fathers.

3.2  |  Symptoms of anxiety and depression at 1 and 
12 months CA

At 1 month, both mothers and fathers had significantly higher mean 
scores and higher rates reporting elevated symptoms of anxiety 
and depression than at 12 months (Table 2). The effect sizes for the 

differences in HADS mean scores between 1 and 12 months were 
small to moderate for both mothers and fathers (Table 2).

3.3  |  Trends in anxiety and depression over the 
first year

Trends in anxiety and depression over the first year were described as 
persistent, appearing, disappearing or no symptoms (Table 2). Taking 
symptoms of anxiety and depression together, 67% of the mothers and 
82% of the fathers reported no elevated symptoms on both time points.

3.4  |  Symptoms of anxiety and depression 
in couples

A subgroup of 300 couples both completed the HADS at two time 
points. Mothers reported significantly higher mean scores (p < .001) 

F I G U R E  1  Study flowchart of the included questionnaires by mothers and fathers at 1 and 12 months of corrected age. HADS, Hospital 
Anxiety and Depression Scale

Completed HADS 
ques�onnaires

n = 3851
Excluded (n =788) 

• No consent (n = 424)
• Completed by someone else 

than mother or father (n = 16)
• Double entry (n = 348)

Eligible completed
ques�onnaires

n = 3063

Completed ques�onnaires 
only at 1 month (n = 736)

• Mothers (n = 370)
• Fathers (n = 366)

Completed ques�onnaires at
1 and 12 months (n = 1033)

• Mothers (n = 693)
• Fathers (n = 340)

Completed ques�onnaires only at 
12 months (n = 261)

• Mothers (n = 162)
• Fathers (n = 99)

• Mother-father 
couples (n = 300)
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than fathers at 1 and 12 months for anxiety and depression. Effect sizes 
were small to moderate at 1 month (anxiety: d = 0.46 and depression: 
d = 0.40) and at 12 months (anxiety: d = 0.38 and depression: d = 0.26). 
In addition, at 1 month, the rates of mothers reporting elevated symp-
toms of anxiety and depression were significantly higher than the rates 
in fathers. At 12 months, only the rate of mothers reporting elevated 
symptoms of anxiety was significantly higher than in fathers. For 79 
couples (26.3%) at 1 month and for 49 (16.3%) at 12 months, one of 
the parents reported elevated symptoms of anxiety and/or depression. 
In 26 (8.7%) at 1 month and 10 (3.3%) at 12 months, both parents re-
ported elevated symptoms of anxiety and/or depression. A significantly 
small- to- moderate positive correlation between mothers and fathers 
was found at 1 month (0.28 for anxiety and 0.37 for depression) and 
12 months (0.30 for anxiety and 0.38 for depression).

3.5  |  Risk factors for elevated symptoms at 1 and 
12 months CA

The results of the univariable and multivariable logistic regression 
analyses for elevated symptoms of anxiety and depression at 1 and 
12 months are shown in Tables 3 and 4. Gestational age (GA) and LOS 
(in hospital days) showed a Pearson correlation of 0.80. LOS was in-
cluded in the regression analyses, as it combines gestational age and 
neonatal morbidity. In the final models for mothers, longer LOS (in 
days) and a migration background of the partner were associated with 

an increased risk for elevated symptoms of anxiety and depression at 
1 month. Each week in hospital increased the odds of elevated scores 
by 0.07. Although the increased risk of one day (β = 0.01; OR = 1.01) is 
minimal, the range in LOS varies between 16 and 226 days, resulting in 
a considerable effect. LOS was also associated with an increased risk 
for elevated symptoms of anxiety at 12 months and unemployment 
was associated with an increased risk for elevated symptoms of de-
pression at 12 months for mothers. For fathers, unemployment, lower 
educational level and migration background were significantly associ-
ated with an increased risk for elevated symptoms of depression at 
1 month. No significant risk factors were found for elevated symp-
toms of anxiety at 1 and 12 months and of depression at 12 months.

4  |  DISCUSSION

This study showed that the mental health monitoring within the rou-
tine care setting of a nationwide parenting intervention reached al-
most 50% of the target families. For both mothers and fathers, rates 
with elevated symptoms decreased in the first year after discharge 
of their VPT born infant. No elevated symptoms in the first year 
were found for 67% of the mothers and 82% of the fathers. Within 
couples, mothers reported more symptoms than fathers, with small- 
to- moderate effect sizes. In addition, maternal and paternal symp-
toms of anxiety and depression were positively associated. LOS (as 
a combined proxy of GA at birth and illness severity), employment 

Mothers Fathers

Parental characteristics N = 693 N = 340

Age at childbirth— M (SD) 31.6 (4.5) 34.1 (5.1)

Born in the Netherlands, n/na (%) 622/683 (91.1) 318/340 (93.5)

Educational level*— n/na (%)

Low 46/683 (6.7) 26/336 (7.7)

Middle 233/683 (34.1) 133/336 (39.6)

High 404/683 (59.2) 177/336 (52.7)

Paid employment— n/na (%) 540/683 (79.1) 322/340 (94.7)

Parent of a multiple birth, n/na (%) 110/693 (15.9) 52/340 (15.3)

Multiple in TOP programme 88/110 (80.0) 40/52 (76.9)

Twin 78 (88.6) 38 (95.0)

Triplet 10 (11.4) 2 (5.0)

Family status of two parents, n/na (%) 646/677 (95.4) 338/340 (99.4)

First time parent, n/na (%) 542/682 (79.5) 284/340 (83.7)

Child characteristics N = 786 N = 382

Gender— boy, n/na (%) 427/786 (54.3) 217/382 (56.8)

Birthweight, M (SD) 1284.8 (384.6) 1289.0 (388.3)

GA (weeks/days), M (SD) 29/3 (2/1) 29/3 (2/1)

Length of hospital stay (days), M (SD) 65.6 (30.1) 65.8 (29.4)

Abbreviations: GA, gestational age; na, the total number of available data for that variable; TOP, 
transmural developmental support for VPT infants and their parents.
*Low: no education/primary school— 4 years after primary school, middle: 5– 8 years after primary 
school, high: bachelor/master level.

TA B L E  1  Sociodemographic 
characteristics of mothers and fathers and 
their children
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status, educational level and migration background were significant 
risk factors for elevated anxiety and depression symptoms.

Half of the parents did not complete the questionnaires. In addi-
tion, only completing the questionnaire once indicated higher scores 
compared with parents who completed the questionnaire twice in 
the current study. Unfortunately, we do not have information on 
reasons for not completing the questionnaires. However, our data 
showed that the majority of these parents did not drop out of the 
intervention programme. Therefore, we hypothesise that the inter-
ventionist may not have asked parents to fill out the HADS in case of 
severe symptoms, when parents were seeking for professional sup-
port, or when professional psychological support was already pro-
vided. More insight in these reasons may help to further tailor the 
strategies for both monitoring and supporting parents. Participation 
rates in other studies on parental mental health ranged from 35% 
to 66%.3,10,11,14 In a study on neurodevelopmental follow- up for ex-
treme premature infants, the clinical follow- up rate was only 32%.22 
Apparently, as in other studies on parental well- being,3,8 also in this 
routine care setting, collecting questionnaires on parental well- 
being are feasible in a selective group of the study population. It is 
therefore possible that our data are an underestimation of anxious 
and depressive symptomatology in parents, also because we and 
other studies5,13,23 found a positive association with social risk.

Compared with a longitudinal cohort of mothers of full- term infants 
in Belgium, who completed the HADS at 8 to 12 weeks after birth, our 
mothers of VPT infants had higher mean levels on the anxiety and de-
pression subscales (by 1 point) at 1 month.24,25 This may confirm the 
negative impact of VPT birth on parental well- being in the first months, 
especially for mothers. It also implies that the majority of the parents 

reached with our mental health screening did not experience severe 
symptoms of anxiety or depression. Neri et al.26 found that depression 
rates were only significantly higher for the ELBW and not VLBW par-
ents, compared with mothers and fathers of full- term infants. The latter 
may be related to the severity of illness. We found LOS (which com-
bines prematurity and related morbidity) as risk factor for anxiety and 
depression. However, comparing these levels of symptomatology and 
rates between studies is difficult, because of differences in sample size, 
sample composition, instruments that were used and timing.

The decline in anxious and depressive symptomatology found in 
this study during the first year after a VPT birth is in line with other 
studies with VPT parents,5,9,10 indicating parental resilience one year 
after birth. The parents' ability to adapt to the traumatic experience and 
improvements in the infant's health status may promote the recovery 
of parental well- being.5 In addition, our data were collected within the 
context of a responsive parenting programme. The strategies of the 
TOP programme may add to parental confidence and in combination 
with screening, psycho- education and referral to additional psycholog-
ical support, in collaboration with the follow- up care chain, could have 
contributed to improved parental well- being. Unfortunately, we cannot 
disentangle the effects of time and elements of regular follow- up care 
including the TOP programme in this cohort design. From randomised 
controlled trials of comparable parenting intervention programmes,27,28 
there are indications that such programmes may aid parental mental 
health. For example, the VIBeS PLUS, aiming to support responsive 
parent- infant interactions and parental well- being, has been proven ef-
fective in reducing parental anxiety and depression.28

Mothers reported higher levels of anxiety and depression than 
fathers, which is in line with the results of previous studies during 

TA B L E  2  HADS mean scores and rates of mothers and fathers with elevated symptoms of anxiety and depression at 1 and 12 months CA

Mothers (N = 693) Fathers (N = 340)

1 month 12 months
p- Value
1 vs. 12 months

Cohen's 
D 1 month 12 months

p- Value
1 vs. 12 months

Cohen's 
D

HADS- A, M (SD) 5.0 (3.6) 3.9 (3.4) <0.001 .33 3.5 (3.0) 2.7 (2.5) <0.001 .34

HADS- A > cut- off 
(%)

21.6 13.7 <0.001 — 10.0 5.0 0.002 — 

Trends HADS- A

Persistent, (%) — 6.9 — — — 3.2 — — 

Appearing, (%) 6.8 1.8

Disappearing, (%) 14.7 6.8

HADS- D, M (SD) 4.0 (3.4) 3.0 (2.9) <0.001 .33 3.0 (3.0) 2.3 (2.3) <0.001 .26

HADS- D > cut- off 
(%)

14.7 8.7 <0.001 — 8.8 4.1 0.007 — 

Trends HADS- D

Persistent, (%) 3.9 1.8

Appearing, (%) 4.8 2.4

Disappearing, (%) 10.8 7.1

HADS- A and/or 
HADS- D (%)

25.8 16.5 <0.001 — 14.7 7.6 <0.001 — 

Note: Cut- off = subscale score >8, referred to as ‘elevated symptoms’.
Abbreviations: HADS, Hospital Anxiety and Depression Scale; HADS- A, HADS anxiety subscale; HADS- D, HADS depression subscale.
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the NICU period after VPT birth11 and after discharge.12 However, 
the percentage of mothers scoring in the clinical range for depres-
sion was not significantly different from fathers at 12 months in this 
study. We also found a small- to- moderate positive association be-
tween mothers and fathers for anxiety and depressive symptoms, 
comparable with previous research in parents of preterm infants.3,26 
The reciprocity of symptoms between mothers and fathers studied 
by Neri et al.26 was found for the VLBW group, not for parents of full- 
term and parents of extremely low birth weight infants. However, 
their sample size was small. Another study showed that relationship 
distress is related to a higher risk of depression in both mothers and 
fathers of VPT infants.13 Although more research on the reciproc-
ity between symptoms within couples is needed, our and previous 
findings emphasise the need for strategies to have attention for the 
couple relationship within follow- up care.

In our study, longer LOS was an important child characteristic 
associated with higher risks of elevated mental health symptoms in 
mothers, which is in line with previous research.6,11 Unemployment 
and a migration background showed to be associated with anxiety 
and depression in our sample group of mothers and fathers. For fa-
thers with a low educational level, we also found an increased risk. 
Ethnicity,23 financial stress and low- income status5,13 were found to 
be associated with an increased risk of depression in previous re-
search on VPT parents. The reciprocity between risk factors, preterm 
birth and parental mental health is complex; adverse circumstances 
may already increase the risk of anxiety or depression before the 

preterm birth of their child. No risk factors were found for anxiety 
at 1 month and 12 months and depression at 12 months for fathers. 
This may also be due to the relatively small group of fathers reporting 
elevated symptoms or the relative homogeneity of the sample.

The decline in symptoms implicate that screening with question-
naires may aid support of parental mental health. However, half of 
the parents did not complete the questionnaire, for unknown rea-
sons. We would like to gain insight in these reasons and explore what 
is needed to reach those parents. Therefore, our findings also em-
phasise the need for other strategies than screening questionnaires 
to reach those parents, such as discussing parental mental health 
during the intervention session at the homes. This needs to be done 
in the chain of care, by professionals involved in follow- up care after 
VPT birth. Parental mental health is included as important topic in 
the annual repeat courses that are mandatory for all certified TOP 
interventionists. Furthermore, our study showed that mothers more 
often respond to questionnaires than fathers in routine care. Other 
studies showed an increased risk for mental health problems after 
VPT birth for fathers,8,10 and the mental health of fathers influences 
the development of the child.2,29 Therefore, we recommend engag-
ing the fathers more in follow- up care after VPT birth. For example 
by strengthening the core strategy of the TOP programme: provid-
ing psycho- education. Especially information about the impact of 
VPT birth on fathers and about the importance of their well- being 
for infant development would be helpfull. For the follow- up care 
after year one, it is of importance that almost 20% of the mothers 

TA B L E  4  Results of the logistic regression analyses for anxiety and depression in fathers at 1 and 12 months

Fathers

1 month 12 months

Anxietya  Depression Multivariable Anxietya  Depressiona 

Univariable Univariable N = 336 Univariable Univariable

β β OR (95%CI) β β

Gender child −0.30 −0.45 −0.16 −0.90*

Multiple birth 0.79* 0.58 0.18 0.84

LOS (days) 0.005 0.006 0.01* −0.002

Marital status— single parent 2.22* 2.37* NC NC

No paid employment

Mother −0.02 0.93** −0.52 0.23

Father 0.63 1.52*** 4.0 (1.1– 14.7)** 0.12 NC

Educational level fatherb 

Low 0.34 1.72*** 5.79 (1.8– 18.7)** −0.17 −0.03

Medium 0.32 0.79* 2.45 (.99– 6.0)* 0.30 −0.05

High (ref) ref ref ref ref ref

Migration background

Mother NC 0.82* 0.34 1.11*

Father −0.11 1.24** 4.02 (1.3– 12.4)** −0.11 0.94

Note: *p < 0.2; **p < 0.05; ***p < 0.01.
Abbreviations: LOS, length of hospital stay; NC, value could not be calculated due to low frequencies.
aNo significant risk factors found in the multivariable model.
bLow: no education/primary school— 4 years after primary school, middle: 5– 8 years after primary school, high: bachelor/master level.
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and 8% of the fathers still reported elevated symptoms of anxiety 
and/or depression. Therefore, we also advocate for the recommen-
dation by others14,17 to continue mental health monitoring for those 
parents, for example at later follow- up moments in order to facilitate 
additional psychological support when indicated.

The strengths of this cohort study are its large sample size, espe-
cially a large sample size of fathers and couples, and the innovative 
setting within the routine follow- up care of the TOP programme. 
Limitations are the absence of information on those who did not fill 
out the questionnaires and the absence of information on parental 
referrals to additional psychological support. Also, some important 
predictive factors were missing, as the study did not take into ac-
count the history of anxiety or depression before or during preg-
nancy, which may increase the risk for preterm birth.30 We also had 
no access to neonatal morbidities, but only to LOS. This may explain 
the limited predictive value of the current models. For the future, 
we aim to improve the monitoring of parental well- being, especially 
in the higher social risk group, by strengthening and amplifying cur-
rent strategies in follow- up care together with the paediatricians and 
other professionals taking care of VPT infants and their families.

5  |  CONCLUSION

In the current study, approximately 50% of families with VPT in-
fants provided parental mental health data in the routine care of 
a responsive parenting programme. Mental health improved in 
both mothers and fathers over the course of the infant's first year. 
However, after the first year, almost 20% of the mothers and 8% of 
the fathers still reported elevated symptoms of anxiety and/or de-
pression. Although few risk factors were identified, mental health 
screening remains important. We recommend that acknowledging 
and remediating mental health problems for both mothers and fa-
thers, in the broad sense, are included in follow- up programmes 
and early intervention programmes for VPT infants. More research 
is needed to strengthen the reach of such preventive efforts and 
further explore the co- occurrence of mental health symptoms 
within couples.
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