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ARTICLE INFO ABSTRACT

Keywords: Many parents of infants in neonatal intensive care units (NICUs) experience trauma and a loss of their parental
C?Pal’eﬂﬁng role, which may affect their parenting following discharge. This study aimed to compare parenting competence
Discharge and coparenting between parents of NICU and non-NICU infants three years postpartum. We also examined
Eleglr}atal factors influencing parenting among NICU parents.

Parenthood We used a comparative cohort design to collect data from 561 parents who completed a set of questionnaires,
Parenting including measures of parenting sense of competence, coparenting, dyadic relationship quality, social support,

and depressive symptoms.

Three years postpartum, no differences were found in parenting sense of competence or coparenting between
NICU parents and non-NICU parents. For both NICU mothers and fathers, a higher parenting sense of competence
in satisfaction and efficacy was associated with a higher quality in the couple relationship. Mothers reported
higher parenting satisfaction if they had not experienced a traumatic birth. Fathers reported higher parenting
satisfaction if they had no depressive symptoms, and higher parenting efficacy if they had a longer couple
relationship, received greater social support, had a shorter infant hospital stay, or were rooming-in with their
partner and infant during hospitalization. Factors associated with more coparenting problems among NICU
parents included lower couple relationship quality, a 7-14-day hospitalization for mothers, and lower social
support for fathers.

This study highlights that early possibilities for parents to initiate parenthood together and receive adequate
mental and social support during and after NICU hospitalization should be a priority for enhancing parents' sense
of competence and coparenting.

1. Introduction

Parents whose infants are born preterm or sick after birth and need to
be admitted to a neonatal intensive care unit (NICU) are exposed to more
trauma, worries, and stress at the beginning of their parental journey
compared to parents of infants born healthy at term [1,2]. Parents of
NICU-cared infants may therefore perceive a loss of their parental role
during hospitalization [3]. A parent's perception of their ability to
perform the parenting role, often termed parenting competence, is
linked to parental-child attachment, children's developmental and
emotional outcomes, and parental mental health [4-8]. Parenting effi-
cacy and parenting satisfaction are two dimensions of parenting sense of

competence. Parental efficacy describes how competent and confident a
parent feels in handling child-related problems, and it has been shown to
impact the parent-child interaction, relationship, and parental mental
health [5,9-11]. Parental satisfaction refers to the enjoyment and
fulfillment associated with the parenting role. Low parental satisfaction
is associated with dysfunctional parenting [9,12]. Very few studies have
investigated parents' sense of competence when the infant has been
admitted to NICU. A Chinese study showed a moderate parenting
competence among parents of preterm infants, where factors such as
depression, lack of social support and low income were associated to
lower sense of competence at one year after birth [8]. Other studies
show that parents of infants hospitalized for >14 days in NICU have
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higher parenting competence at one year compared to parents from
maternal units [13], and that support during transition to home in-
creases parental sense of competence one month after discharge [14].

The transition from being a couple to becoming a family is life-
changing; it brings both happiness and challenges. The two in-
dividuals in the couple are expected to manage the roles as both partners
and parents and to cooperate in raising the child/children together
[15-18]. Coparenting refers to how “parents relate to each other in the
role of parent” [19 p. 2] and is described as a key aspect of family
functioning. Effective coparenting is particularly important in working
together and supporting each other during stressful situations, which
improves infant-parental attachment, child development, and has health
benefits for the whole family [3]. Feinberg [19] developed the
“Ecological model of coparenting”, which describes factors affecting
coparenting, including support, individual characteristics such as
gender and mental health, the parents' overall relationship, and the
child's characteristics. These factors also affect parental adjustment (i.e.,
efficacy, depression), parenting, and child adjustment (i.e., develop-
ment, behavior) [19]. Thus, coparenting is important for family func-
tioning, family well-being, and children's socioemotional and cognitive
development [12,19,20]. NICU parents begin their parenting journey in
a highly medicalized setting, characterized by numerous infant health
challenges and the risk of parent-infant separation [21,22], and subse-
quently the dynamics of cooperation in parenting could be significantly
challenged. However, this potential impact has not yet been investigated
in previous studies.

It has been concluded that family-centered care (FCC) in NICUs
promotes the parenting role, parent-infant bonding, parental well-being,
sensitive parenting behaviors, and children's cognitive and socioemo-
tional development when compared to non-FCC [3]. However, in many
studies, the parents were not able to be together with the infant
throughout the day and night (rooming in) during hospitalization. Fa-
cilities that enable continuous parental presence are the number one
principle for FCC during NICU hospitalization [23]. Still, facilities for
parental presence vary considerably between different NICUs interna-
tionally, as well as in Sweden, which directly impact parents' possibil-
ities to be in closeness with each other and their infant during
hospitalization [24,25]. Rooming in together as parents provides par-
ents with more opportunities to support each other, which is also
important for the couple relationship [23,26-29], and is likely to
enhance resilience and promote better mental health [2].

Parents' sense of competence and how they cooperate are important
for children's development, and NICU infants constitute a more
vulnerable group. A few studies have examined parenting sense of
competence in parents of preterm infants, but not for the whole range of
infants cared for in NICUs, including term infants, and in settings with
opportunities to room in together with the infant and partner [8,13,14].
Research in the NICU population regarding coparenting and NICU-
related factors that might influence both parenting sense of compe-
tence and coparenting beyond the first year at home is lacking. Gener-
ating knowledge about parenting in NICU parents is important for
tailoring better support, both during and after hospitalization, to opti-
mize children's outcomes and families' well-being. Therefore, this study
aimed to compare parenting sense of competence and coparenting in
parents of NICU cared infants who had possibilities of rooming in, and
parents of non-NICU infants at three years postpartum. In addition, the
study aimed to identify factors that may influence NICU parents' sense of
competence and coparenting.

2. Methods
2.1. Design
This study has a comparative cohort design focusing on three-year

outcomes of parenting. The project PANC — Parenting After Neonatal
Care has been developed in collaboration with a group of parents whose
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extremely preterm, very preterm, or preterm infants had received care in
different NICUs in Sweden. These parents were involved in developing
the project's aim, design, recruitment strategies, and questionnaires.
Furthermore, a separate group of both NICU and non-NICU parents
piloted the questionnaires to capture any potential uncertainty and
ensure the feasibility of the entire questionnaire.

Ethical approval was obtained from the Swedish Ethical Review
Authority (dnr: 2019-04367).

2.2. Setting and participants

In Sweden, the social welfare system is financed by taxes. All chil-
dren up to the age of 18 have access to free healthcare. When an infant
needs neonatal care, both parents are granted temporary parental leave
for the duration of the hospitalization, enabling them to take time off
work and care for their infant together. Together, parents receive 480
days of ordinary parental leave after the infant is discharged from NICU
[301.

Parents from six NICUs and four maternity units in Sweden partici-
pated in the study. The NICUs varied in level of care from level II (i.e.,
infants born from 32 weeks post-menstrual age, PMA, and/or having
milder breathing problems) to level III (i.e., infants born from 22 weeks
PMA and full neonatal intensive care, i.e., ventilation and cooling) [31].
The infants were admitted to the hospital between March 2020 and
February 2021. During this time, different visiting restrictions were in
place at NICUs and maternal units due to the COVID-19 pandemic. In all
NICUs, parents had access to their infant 24,/7, while there were visiting
restrictions for fathers at some maternal units. All NICUs and maternal
units had visiting restrictions for siblings, extended family, and friends.
Other services from the hospital, such as social workers and follow-up
care of the infants, functioned as usual. Two of the NICUs did not
have access to a psychologist, the other four units had access to a psy-
chologist employed at the pediatric clinic.

All parents received information (brochures, posters, and video clips)
about the study during their hospital stay. The information was avail-
able in four languages (Swedish, English, Arabic, and Somali). Parents
who met the following inclusion criteria were invited to participate in
the study: they were at least 18 years of age, could speak one of the four
above languages, and had been discharged from the unit to home (not to
another health care facility), their infant did not require palliative care,
and social services were not involved in caring for their infant. One
month after discharge, parents received the following study material by
post: written information, links to video clips providing oral informa-
tion, a consent form, the first questionnaire, and a choice to have the
follow-up questionnaires digitally. In total, 923 parents consented to
participate and answered the first questionnaire: 439 parents from
NICUs and 484 from maternal units (22 % and 20 % response rates,
respectively). Parents also received questionnaires 6 months after birth
and when the infant was one year old. The three-year questionnaire was
answered by 561 parents, including 275 parents from NICUs and 286
parents from maternal units (63 % and 59 % response rates, respec-
tively). Throughout this project, we chose not to use the term ‘partners’
for fathers or for non-birthing mothers, as they are parents and not just
partners. Further, all parents answering the three-year questionnaire
identified themselves as mothers or fathers and we therefore refer to
birthing parents as mothers and non-birthing parents as fathers.

2.3. Measures

Parenting sense of competence was measured using the Parenting
Sense of Competence Scale (PSOC) when the child was one and three
years old. The PSOC comprises 16 items divided into two dimensions:
nine items measuring parental satisfaction and seven items measuring
parental efficacy. Each item is rated on a six-point Likert scale where 1
= “strongly agree” and 6 = “strongly disagree”. Total scores ranged from
9 to 54 for the satisfaction items and from 7 to 42 for the efficacy items.
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Higher scores indicate a greater sense of satisfaction and efficacy [9]. In
our sample, internal consistency, as measured by Cronbach's Alpha, was
0.79 for satisfaction and 0.84 for efficacy, which is comparable to other
studies [9,12,32].

Coparenting was measured using the Parenting Problem Checklist
(PPC) when the child was three years old. It is validated from two years
of age and therefore not used in earlier questionnaires. The PPC mea-
sures parents' abilities to cooperate over child-rearing issues. It is a 16-
item binary scale with “yes” (1) and “no” (0) response options. The total
score ranges from O to 16, with a clinical cut-off of >5 which indicates
more problems in coparenting [33,34]. In our sample, the internal
consistency, as measured by Cronbach's Alpha, was 0.81, which is
comparable to other studies [12,33].

The questionnaire 1 month postpartum contained several in-
struments and questions on infants' characteristics (health, length of
hospital stay, gestational age), parents' characteristics (socio-de-
mographic background, health, and birth experiences), and amount of
rooming in (parents and infant staying together day and night), used as
independent variables in the analyses.

To capture experiences of a traumatic birth, three questions sug-
gested by Devilly et al. [35] were used, which are based on the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-5) criterion Al
and A2. The questions were phrased: “During and immediately after
birth, did you: 1) believe you/your partner or your baby would be
seriously injured; 2) believe you/your partner or baby would die; 3)
have intense negative feelings (for example, fear, helplessness, and
feelings of dread)?” [35]. Follow-up questionnaires, when the infant was
one- and three-year-old, also contained instruments and sociodemo-
graphic questions about civil status, health, and occupation.

To measure whether mental health, quality in the couple relation-
ship, and social support (independent factors) influenced parenting
sense of competence and coparenting, three more instruments were used
in this study. Mental health was measured with the Edinburgh Postnatal
Depression Scale (EPDS), which assesses depressive symptoms. The
EPDS includes 10 questions scored on a four-point scale, where higher
scores indicate more depressive symptoms [36]. Recommended cut-off
values are > 10 for fathers [37] and > 13 for mothers [38]. Internal
consistency for EPDS, as measured by Cronbach's Alpha, was 0.88. The
quality of couples' relationships was measured with the instrument
Quality of the Dyadic Relationship (QDR36). It contains 36 questions
and is scored on a six-point scale from 1 = “Never” to 6 = “Always”. The
index is the total sum of all five dimensions' mean scores, ranging from 5
to 30, with higher scores indicating better quality in the dyadic rela-
tionship [16]. Internal consistency for QDR36, as measured by Cron-
bach's Alpha, was 0.94. Social support was measured with the Social
Support Survey (MOS-SSS), which consists of 19 items. Each item is
scored on a five-point scale with response alternatives ranging from 1=
“None of the time” to 5= “All of the time”. The index is the total mean of
all item scores. The index total score can be between 1 and 5, and higher
scores indicate better social support [39]. Internal consistency for MOS-
SSS, as measured by Cronbach's Alpha, was 0.97.

All study instruments, except the EPDS, had to be translated into the
target languages of Arabic and Somali. The translation procedure was
inspired by the ISPOR guideline [40]. First, professional translators
translated each instrument into the target languages. Then, independent
translators translated these versions back into the original language.
Discrepancies were resolved through iterative discussions with NICU
staff and senior lecturers who were fluent in both languages until a
consensus was reached.

2.4. Statistical analyses

Power analysis for the whole PANC project was calculated based on
the hypothesis that NICU parents would have lower couple relationship
satisfaction compared to parents of term and healthy infants (as
measured by the QDR36) six months after discharge [28]. With alpha set
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at 0.025 (two-tailed) and power at 0.80, parents of 393 infants needed to
be included per group (NICU and non-NICU) to detect a small effect size
(d =0.2).

Only parents answering the 3-year questionnaire were included in
this study. A missing completely at random (MCAR) test was performed
for the outcome variables PSOC and PPC, as well as for the predicted
associated instruments QDR36, MOS-SSS, and EPDS at the 3-year
questionnaire. Missing data were low and assumed to be random, with
the highest missing for PPC with 5 % (MCAR p = 0.390); therefore, no
multiple imputation was performed, and cases with missing data were
excluded from the analyses [41].

Independent samples t-tests were used to compare PSOC satisfaction
and efficacy between parents of NICU infants and parents of non-NICU
infants, and a chi-square test was used to compare the PPC scores (cut
off > 5) between parents of NICU infants and parents of non-NICU
infants.

A mixed-effect model was performed to analyze the dependent var-
iables PSOC satisfaction and efficacy when the infant was 1 year and 3
years old, and to evaluate factors (independent variables) predicted to
be associated with the PSOC outcomes satisfaction and efficacy. The
sense of satisfaction or efficacy would be higher if the value for the es-
timate was positive, compared to the reference group. Conversely, if the
value for the estimate was negative, the sense of satisfaction or efficacy
would be lower compared to the reference group. The results from the
linear mixed-effects model analyses are presented with estimates, which
should be interpreted as the mean difference in satisfaction or efficacy.
Differences were considered significant if p < 0.05. To examine which
factors (independent variables) may influence coparenting, as measured
by a cut-off in PPC (dependent variable) among NICU parents, an
adjusted multiple logistic regression was performed. The analyses were
conducted separately for NICU mothers and NICU fathers. Additionally,
unadjusted binary logistic regression analyses (presented in Tables 4 and
5) were conducted for each of the independent variables included in the
adjusted multiple logistic regression model.

The quality of couple relationship, social support, and mental health
were chosen and analyzed as independent variables based on other
studies that examined factors associated with parenting sense of
competence and coparenting [3-6,8,10,11]. Other included indepen-
dent variables in the analyses that hypothetically could influence
parenting were the length of the couple's relationship and the number of
children at home. In addition, NICU-specific factors were also analyzed
as independent variables: traumatic birth, length of hospital stay, and
rooming in together with partner and infant during hospitalization. The
group of parents having multiple births or extremely preterm infants
was too small to include as an associated factor; also, gestational age was
not analyzed due to high correlation with length of hospital stay. The
level of significance was set at p < 0.05 in all analyses.

IBM SPSS Statistics for Windows, Version 28.0 (IBM Corp, Armonk,
NY, USA) was used in all analyses.

3. Results
3.1. Characteristics

The characteristics of the participating parents are described in
Table 1. There were no statistical differences between parents of NICU
infants and parents of non-NICU infants' characteristics or parental
ratings of the child's health at 3 years. As expected, there were signifi-
cant differences between NICU parents and non-NICU parents in terms
of NICU-specific characteristics. More parents in the NICU group expe-
rienced the birth as traumatic, had infants born in lower gestational
weeks, had longer hospital stays, and had multiple births.

Most of the infants in NICUs (56 %) were born at term, PMA >37
weeks, while 38 % were born moderately to late preterm at PMA 32-36
-+ 6 weeks, and 6.5 % were born very preterm or extremely preterm at
PMA 23-31 + 6 weeks. Of the infants, 2,2 % were born at PMA <28
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Table 1
Characteristics of parents answering the 3 year questionnaire who have attended

Table 1 (continued)

Index (m, SD)

X NICU NICU Non-NICU Non-NICU
NICUs (n = 275) or maternal units (n = 286). mothers (n  fathers (n  mothers (n fathers (n
NICU NICU Non-NICU  Non-NICU = 150) =125 =161) =125
mothers (n fathers (n mothers (n fathers (n n (%) n (%) n (%) n (%)
=150) =125) =161) =125)
Childs health at 3 years
n (%) n (%) n (%) n (%) old
Educational level when Excellent 104 (69) 86 (69) 111 (69) 87 (70)
giving birth Very good 35 (23) 33 (26) 43 (27) 33 (26)
Upper secondary 51 (34) 66 (53) 51 (32) 66 (53) Good 64 43 6(4) 43
school or less Fair 53) 1M 0(0) 1)
Higher education 99 (66) 59 (47) 110 (68) 59 (47) Poor 0(0) 1M 1) 0(0)
Born in Sweden
Yes 138 (92) 116 (93) 147 (91) 115 (92)
No 12 (8) 9(7) 14 (9) 10 (8) weeks. According to the parents' answers, 48 % of the infants needed
Age when giving birth breathing support by CPAP (Continuous Positive Airway Pressure), 9 %
§:83Zears ZZ gz; g gg; ZZ g;g gg 8‘:; needed extended intensive care as a ventilator, cooling, or blood ex-
-34 years . . . X
~35 years 33 (22) 46 (37) 37 (23) 45 (36) chan.ge. The rest of the infants ne.:(?ded. mlnF)r 1nterv.er}t1c?ns such as a
Number of births feeding tube, treatment for hyperbilirubinemia, or antibiotics. The NICU
Singleton 140 (93) 115 (92) 161 (100) 125 (100) arents' infants stayed in the hospital for between 1 and 150 days, with
: p y P Yy
Multiple ] 10(7) 10(® 00 0 most parents (60 %) staying in the hospital for more than a week, and a
Nl:}'l bﬁ;s::}::gr::;" few parents (2,5 %) staying longer than 2 months. Most NICU parents
years, including this (62 %) were rooming in with their partner and infant for most of the
child time in the NICU.
1 child 26 (17) 21 (17) 36 (23) 26 (21)
2 children 77 (52) 63 (51) 92 (58) 72 (58) 3.2. Parenting sense of competence and coparenting among NICU- and
> 3 children 46 (31) 40 (32) 31 (19) 26 (21)
In a couple- non-NICU parents
relationship with the
other parent at 3 There were no differences between NICU- and non-NICU mothers or
years NICU- and non-NICU fathers regarding PSOC satisfaction and efficacy
;ZS 130(7(;93) ;2(3)(96) 150(7()93) éz(i)(%) when the child was three years old (Table 2). The maximum scores for
Duration as a couple the items measuring satisfaction were 54 points, and the mean scores in
when giving birth this study had a small variation, ranging from 39.3 (non-NICU fathers)
1-5 years 58 (39) 46 (37) 72 (45) 55 (44) to 40.4 (NICU mothers). The maximum scores for the items measuring
EP;SS Y:T; ‘s o1 (61 79(63) 89 (55) 70 (56) efficacy were 42 points, and the mean scores in this study varied from
> 13 at 3 years
Yes 23 (15) w/a 2 (17) w/a 30.7 (non-NICU mothers) to 31..1 gNICU ffith.el.‘s). . .
No 127 (85) n/a 131 (83) n/a Further, there were no statistically significant differences in PPC
EPDS > 10 at 3 years between NICU and non-NICU parents (Table 2). Among NICU mothers,
Yes n/a 15(12) n/a 15(12) 23 % experienced problems in coparenting (>5 points at PPC) versus 15
No . n/a 107(88)  n/a 106 (88) % among non-NICU mothers. For both NICU- and non-NICU fathers, 14
Experienced birth as o ¢ A .
traumatic % experienced problems in coparenting.
Yes 75 (50) 61 (49) 58 (36) 43 (34)
No 75 (50) 64 (51) 103 (64) 82 (66) 3.3. Factors associated with NICU parents' sense of satisfaction and
Gestational age at birth - . .
efficacy in parenti
23-31 + 6 PMA 10 (7) 8(6) 0(0) 0(0) fficacy inp i
(extremely and very
preterm infants) NICU mothers' sense of satisfaction three years postpartum was
32-36 + 6 PMA 57 (38) 47 (38) 4(3) 43 higher if they did not experience the birth as traumatic. Their sense of
(mOderafefto la;e satisfaction and efficacy were also higher if they rated their couple
preterm infants . . . , . .
>37 PMA (term 83 (55) 70 (56) 157 (97) 121 (97) rejlatlon.shlp (QPR36) higher. NICU fathers' sense. of satisfaction was
infants) higher if they did not have symptoms of depression as measured by
Length of hospital stay EPDS. Their satisfaction and efficacy were also higher if they rated their
after birth couple relationship (QDR36) better. NICU fathers' sense of efficacy was
11/1_1? days (to)-s days for 60 (40) 49 (39) 155 (99) 125 (100 also positively associated with a longer relationship with their partner,
arents . . .
71 }: days 42 28) 36 (29) 10 00 and if they had better social support. NICU fathers rated their sense of
>14 days 47 (31) 40 (32) 0 (0) 0(0) efficacy higher if they had a shorter hospital stay of 1-6 days compared
Rooming in together to >14 days in NICU, and if they were rooming in together with their
f""fﬂ‘ Par}tl“‘;r and partner and infant during the hospital stay (Table 3).
infant whole or most NICU mothers' sense of efficacy had a statistically significant
of the time at the
hospital decrease between 1 year and 3 years postpartum. NICU mothers' sense of
Yes 88 (61) 83 (68) 104 (65) 73 (61) satisfaction and NICU fathers' sense of efficacy and satisfaction did not
No 57 (39) 39(32) 56 (35) 47 (39) have a statistically significant decrease between 1 and 3 years (Table 3).
Social Support, MOS- 425+ 4.03 + 4284079  4.05+
$SS Index (m, SD) 0.80 0.84 0.89 . . , .
Quality of Dyadic 19.24 + 19.38 + 19.20 + 10.56 + 3.4. Factors associated with NICU parents' coparenting
Relationship, QDR36  2.60 2.36 2.61 2.19

Factors significantly associated with higher odds for PPC >5 at three
years postpartum among NICU mothers (adjusted model) were a hos-
pital stay in the NICU for 7-14 days compared to a shorter hospital stay,



C. Persson et al.

Table 2
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NICU and non-NICU parents' parenting sense of competence (PSOC) satisfaction and efficacy, and parenting problem checklist (PPC) at 3 years analyzed with in-
dependent samples t-test and Chi-Square test. Presented with percentages (%), mean, standard deviations (SD), and p-values.

NICU mothers Non-NICU mothers p-Value NICU fathers Non-NICU fathers p-Value
PSOC satisfaction mean + SD mean + SD mean + SD mean + SD

40.38 + 6.84 39.85 + 7.36 0.51 40.00 + 6.83 39.29 + 6.79 0.41
PSOC efficacy mean + SD mean + SD mean + SD mean + SD

31.01 £5.25 30.66 =+ 6.09 0.59 31.06 + 5.34 30.93 + 5.94 0.85
PPC cut off > 5 n (%) n (%) n (%) n (%)

32(23) 21 (15) 0.07 16 (14) 16 (14) 1.00

and lower quality in the dyadic relationship (Table 4). For fathers, lower
social support and lower quality in the dyadic relationship were asso-
ciated with higher odds for PPC >5 when the child was 3 years old
(adjusted model) (Table 5). The predicted factors in the adjusted mul-
tiple regression explained 52 % of the variation in the outcome for
mothers and 60 % for fathers (R-Square).

4. Discussion

We found no significant differences in parenting sense of competence
or coparenting between NICU and non-NICU parents three years post-
partum, at a time and context where NICU parents had unrestricted, 24/
7 access to their infant, and where most of them were rooming in
together with each other and their infant during NICU hospitalization.

Among NICU parents, mothers who had not experienced childbirth
as traumatic and fathers who did not have depressive symptoms clearly
had a higher sense of parenting satisfaction. Further, fathers who were
rooming in with their partner and infant during hospitalization had a
higher sense of parenting efficacy, and those fathers who felt well sup-
ported by family and friends had higher sense of parenting competence,
both in their satisfaction as well as efficacy. For all NICU parents, high
quality in the couple relationship was associated with higher parenting
sense of competence, and low quality in the couple relationship was
associated with coparenting problems. Other factors associated with
more coparenting problems were a 7-14-day hospitalization for mothers
and lower social support for fathers.

This study is unique because it includes all NICU parents, not just
those with preterm infants, or having longer time in hospital, and
crucially it also includes a reference group of parents with non-NICU
infants. Additionally, the study is conducted in a country where the
majority of NICU parents have the possibility of rooming in with each
other and their infant during hospitalization [24]. This context provides
an opportunity to examine parenting sense of competence and copar-
enting when parents have initiated parenthood together in the NICU, a
phenomenon that has not been investigated before.

4.1. General factors associated with parenting sense of competence and
coparenting

Parental sense of competence and coparenting are essential aspects
of parenting associated with parent-child attachment, children's devel-
opmental outcomes, and parental mental health, with benefits for the
whole family [3-8]. In the “Ecological model of coparenting”, Feinberg
[19] describes factors that affect coparenting in the general population:
social support, individual characteristics such as gender and mental
health, the parents' overall relationship, and the child's characteristics.
The same factors have also been shown to affect parental adjustment,
parenting, and child development [19]. Huang et al.'s results are similar
to ours in that they showed that symptoms of depression, social support,
parenting knowledge, and parenting skills were associated with
parenting sense of competence. Further, they suggest that parents of
preterm infants who report moderate parenting sense of competence
may benefit from interventions that increase social support and reduce
symptoms of depression [8]. Consistent with previous studies, our re-
sults show that social support, symptoms of depression, and the couple

relationship are associated with NICU parents' parenting sense of
competence and coparenting, three years after the children were born.
Our finding on the decrease in sense of efficacy between 1 year and 3
years postpartum in NICU mothers are consistent with the decrease
among parents in the general population [10]. The decrease in the
general population is associated with factors such as the toddler's
temperament, the parent's symptoms of depression, satisfaction in the
couple relationship, and social support [10,42], which also aligns with
our results of factors influencing parental sense of efficacy.

Social support, as measured by the MOS-SSS at three years post-
partum, was related to emotional, informational, and practical support
from family and friends, but not from the partner. We did not analyze
the different types of support, only the total index. However, the rela-
tionship with the partner, as measured by QDR36 at three years post-
partum, includes support provided by the partner. In other studies, both
social support and support from the partner have been shown to influ-
ence coparenting, with support from the partner being the most influ-
ential factor [19,43]. This aligns with our results, in which both social
support (for NICU fathers) and the couple relationship (for both NICU
parents) influence coparenting at three years postpartum.

Our results further strengthen the priority of keeping parents and
infants together during hospitalization since one's partner is an impor-
tant source of support, and to invite family and friends for further sup-
port. Social support from family and friends is also a protective factor for
both mental health and the couple relationship [44], as well as for
parenting sense of competence and coparenting [19]. Inviting family
and friends into the NICU to support the parents may strengthen the
bond between the parents, foster connections with extended family, and
may have long-term benefits for the whole family. However, NICUs
often lack guidelines and routines for facilitating the involvement of
extended family and friends as sources of support for the family unit
[45]. Implementing clear guidelines for the involvement of family and
friends could have long-term benefits for parents and their support
systems.

Today in Sweden, mothers are offered a routine screening for
symptoms of depression (EPDS) at the child health center 6-8 weeks
after childbirth, and fathers are offered the screening if there is a need.
Swedish parents who are still in NICU 6-8 weeks postpartum might miss
out on the screening, because screening for EPDS is not a routine in
Swedish NICUs, despite knowledge that they have experienced more
birth traumas. For the mental health of the parents and to mitigate the
increased risks of diminished parental sense of competence and copar-
enting years later [12,19,20], both parents should be offered counseling
and EPDS screening during hospitalization, especially when they have
long hospital stays or if they have experienced traumatic events.

To strengthen the parents' couple relationship, it is essential that
families are granted the space to be together, the privacy to talk without
others overhearing them, and the support to become parents in
togetherness in the NICU environment [28]. A healthy couple relation-
ship where the partners can support each other promotes mental well-
being, coparenting, and parenting sense of competence [19]. Hence,
there is evidence that parents' social support, mental health, and their
couple relationship should be prioritized to optimize their sense of
parenting competence, coparenting, and subsequently the child's
development, both in the general population and the population of NICU
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Mixed model over Parenting Sense of Confidence Scale (PSOC) two dimensions Satisfaction (max 54 points) and Efficacy (max 42 points), and associated factors.
Presented with means, standard error (SE) estimated effects, 95 % confidence interval (95 % CI) and p-values for NICU mothers and fathers measured when the infant
was 1 year and 3 years old.

Mothers PSOC satisfaction

Mothers PSOC efficacy

Fathers PSOC satisfaction

Fathers PSOC efficacy

mean Estimate (95 p- mean Estimate (95 p- mean Estimate (95 p- mean Estimate (95 p-
+ SE % CI) Value  +SE % CI) Value + SE % CI) Value + SE % CI) Value
Time
1 year 41.07 1.10 0.07 31.25 1.14 0.008 38.08 1.13 0.09 29.95 0.26 0.53
+0.79 (-0.11-2.32) +0.65  (0.30-1.98) +0.98  (-0.19-2.45) +0.71 (—0.56-1.09)
3 years (ref) 39.97 ref 30.11 ref 36.95 ref 29.69 ref
+ 0.77 + 0.64 + 0.97 + 0.70
Educational level
when giving birth
High school or less ~ 39.71 -1.62 0.11 30.36 0.64 0.46 37.65 —0.27 0.81 30.24 —0.85 0.31
+ 0.93 (—3.63-0.39) + 0.79 (—1.07-2.35) + 1.00 (—2.52-1.98) + 0.74 (—2.51-0.81)
Higher education 41.33 ref 31.00 ref 37.38 ref 29.40 ref
(ref) +0.82 +0.70 +1.15 +0.85
Duration as a
couple when
giving birth
1-5 years 40.71 ref 31.39 ref 36.65 ref 28.79 ref
+ 0.96 + 0.82 +1.19 +0.87
> 5 years 40.32 —0.39 0.70 29.97 —1.42 0.10 38.38 1.73 0.13 30.85 2.07 0.02
+0.77  (-2.36-1.58) +0.66 (—3.10-0.25) +0.96  (—0.54-3.40) +0.71 (0.40-3.73)
Number of children
in the household
at 3 years,
including this
child
1 child 40.41 0.91 0.51 30.15 —-0.82 0.49 35.66 —2.68 0.09 28.85 -1.29 0.26
+1.12 (—1.82-3.64) + 0.95 (—3.14-1.50) +1.32 (—5.76-0.40) + 0.98 (—3.56-0.98)
2 children 39.83 -1.50 0.08 30.91 —0.06 0.95 38.55 0.21 0.87 30.48 0.35 0.71
+0.89 (-3.78-0.79) +0.76  (—2.00-1.89) +1.11 (—2.30-2.71) +0.82 (-1.5-2.19)
>3 children 41.32 ref 30.97 ref 38.34 ref 30.13 ref
+ 1.04 + 0.89 +1.25 + 0.92
Length of hospital
stay after birth
1-6 days 41.22 0.87 0.44 30.61 0.08 0.93 37.76 -0.25 0.84 31.20 1.86 0.05
+0.94 (-1.34-3.08) +0.80 (-1.81-1.97) +1.13 (-2.79-2.28) +0.83 (-0.01-3.73)
7-14 days 39.99 —0.35 0.77 30.91 0.38 0.71 36.77 —1.24 0.35 28.91 —0.43 0.66
+ 0.95 (—2.74-2.03) + 0.81 (—1.65-2.42) + 1.19 (—3.90-1.41) + 0.88 (—2.39-1.53)
>14 days (ref) 40.35 ref 30.53 ref 38.02 ref 29.34 ref
+ 1.03 + 0.88 +1.22 +0.90
Rooming in
together with
partner and
infant whole or
most of the time
at the hospital
Yes 40.26 —0.52 0.62 31.21 1.05 0.24 37.76 0.49 0.67 30.95 2.26 0.009
+0.83 (-2.59-1.55) +0.70 (-0.71-2.82) +1.00 (-1.79-2.78) +7.40  (0.58-3.93)
No (ref) 40.78 ref 30.15 ref 37.27 ref 28.69 ref
+ 0.95 + 0.80 +1.16 +0.85
Experienced birth
as traumatic
No 41.46 1.88 0.04 31.40 1.44 0.07 37.40 -0.23 0.82 29.29 —-1.05 0.16
+0.85  (0.04-3.72) +0.72  (-0.13-3.01) +1.08 (-2.24-1.77) +0.80 (—2.53-0.43)
Yes (ref) 39.58 ref 29.96 ref 37.63 ref 30.35 ref
+ 0.86 +0.73 +1.01 +0.75
EPDS cut off at 3
years
<13 41.59 2.15 0.13 31.57 1.78 0.14 n/a n/a
+0.57 (—0.66-4.96) +0.49 (-0.60-4.18)
>13 (ref) 39.44 ref 29.79 ref n/a n/a
+1.31 +1.11
<10 n/a n/a 39.81 4.57 0.01 29.27 1.10 0.42
+0.63  (0.91-8.23) +1.27  (-1.60-3.81)
>10 (ref) n/a n/a 35.23 ref 30.37 ref
+1.73 +0.47
Quality of Dyadic
Relationship at 3
years
(QDR36 Index) 0.55 0.01 0.39 0.03 0.96 <0.001 0.70 <0.001
(0.13-0.96) (—0.04-0.75) (0.48-1.43) (0.35-1.05)
Social Support at 3 0.54 0.44 0.12 0.84 1.16 0.09 1.24 0.01
years (MOS-SSS (—0.84-1.91) (—1.05-1.29) (—0.18-2.49) (0.26-2.22)

Index)
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NICU mothers in a couple relationship. Parenting Problem Checklist (PPC) Cut off >5 and associated factors when the infant is 3 years old, analyzed with an unadjusted
binary logistic regression and adjusted multiple logistic regression. Presented with percentages (%), mean, standard deviations (SD), odds ratios (OR), 95 % confidence

interval (95 % CI), and p-value for each variable.

PPC Unadjusted Adjusted (Nagelkerke 52 %)
<5 >5
Educational level when giving birth n (%) n (%) OR, (95 % CI) p- OR, (95 % CI) p-
value value
Upper secondary school or less n = 45 (33 %) 34 (76) 11 (24) 1.11 (0.48-2.56) 0.83 1.92 (0.52-7.07) 0.33
Higher education n = 93 (67 %) 72 (77) 21 (23) ref ref
Duration as a couple when giving birth
1-5 years n = 53 (39 %) 42 (79) 11 (21) 0.84 (0.36-1.93) 0.83 1.62 (0.42-6.42) 0.48
> 5 years n = 84 (61 %) 64 (76) 20 (24) ref ref
Number of children in the household at 3 years, including this child
1n=25(18 %) 17 (68) 8(32) ref ref
2n =70 (51 %) 61 (87) 9(13) 0.31 (0.11-0.94) 0.04 1.21 (0.24-6.05) 0.82
>3n=232(23%) 27 (63) 15 (37) 1.18 (0.41-3.38) 0.76 2.89 0.21
(0.54-15.33)
Experienced birth as traumatic
Yes n = 68 (49 %) 53 (78) 15 (22) 0.88 (0.40-1.95) 0.76 0.72 (0.21-2.39) 0.59
No n =70 (51 %) 53 (76) 17 (24) ref ref
Length of hospital stay after birth
> 2 weeks n = 42 (31 %) 29 (69) 13 (31) 2.58 (0.95-6.98) 0.06 3.90 0.09
(0.81-18.73)
7-14 days n = 41 (30 %) 30 (73) 11 (27) 2.11 (0.76-5.85) 0.15 6.89 0.02
(1.42-33.43)
1-6 days n = 54 (39 %) 46 (85) 8 (15) ref ref
Rooming in together with partner and infant whole or most of the time at the
hospital
No n = 53 (40 %) 34 (64) 19 (36) 3.21 (1.40-7.38) 0.06 3.39 0.06
(0.95-12.04)
Yes n = 81 (60 %) 69 (85) 12 (15) ref ref
EPDS > 13 at 3 years
Yes n =21 (15 %) 9 (43) 12 (57) 6.47 <0.001 3.11 0.14
(2.41-17.39) (0.69-13.97)
Non =117 (85 %) 97 (83) 20 (17) ref ref
Quality of Dyadic Relationship at 3 years,
QDR36 Index (m = 19,24, SD 2,60) 19.94 + 16.75 + 0.57 (0.46-0.72) <0.001 0.61 (0.46-0.80) <0.001
2.22 2.37
Social Support at 3 years, MOS-SSS Index (m = 4,25, SD 0,80) 436 £0.73  3.884+0.93  0.50(0.31-0.82) 0.006 0.56 (0.23-1.34) 0.19

parents.

4.2. NICU-specific factors associated with parenting sense of competence
and coparenting

Our findings showed that mothers' sense of parenting satisfaction
was higher three years postpartum if they had not experienced a trau-
matic birth. Research has shown that a traumatic birth increases the risk
of depressive symptoms [46] and that mental health affects parental
sense of competence [4]. In our study, the mean scores for PSOC satis-
faction and efficacy were about 2 points higher among NICU mothers
who did not have symptoms of depression. This difference, although not
statistically significant, still shows that symptoms of depression may
have a negative effect on parental sense of competence several years
after birth. These findings highlight the importance of identifying and
supporting mothers experiencing a traumatic birth, because the trau-
matic experiences may be associated with symptoms of depression and
parenting outcomes several years postpartum. Hence, all parents expe-
riencing traumatic events should be offered the screening at the NICU, as
well as counseling.

Fathers rated their sense of parenting efficacy higher if their infant
had a shorter hospital stay of 1-6 days compared to >14 days, and their
sense of parenting efficacy was also higher if they were rooming in
together with their partner and infant, for most of the hospital stay. If
fathers are rooming in with their family in NICU, their possibilities of
increasing parenting knowledge and parenting skills are likely to in-
crease, which has been associated with parenting sense of competence
[8]. Rooming in together in NICU or being discharged home shows the
importance of being together as a family 24/7, supporting each other

emotionally and in parenting. Previous research in Nordic countries has
shown that NICU parents' possibilities of rooming in together with the
infant in a single-family room promote parental presence, reduce
depression and stress, increase parent-infant closeness, and emotional
support from the partner and from nurses [2,29,47,48]. Fathers of in-
fants who had a shorter hospital stay might have felt higher parenting
efficacy since they were in their home, where they could feel supported
by family and friends. Previous studies have shown that fathers in NICUs
lack informational and emotional support because the caregivers tend to
turn to the mother when talking to them as parents, which makes fathers
feel unimportant [49]. Thus, previous research and our results highlight
that fathers who are enabled to be extensively involved early on might
feel better supported and more efficient in parenting, but more studies
are needed to further explore this area and how to best support both
parents after having an infant needing NICU care.

In the NICUs in this study, most parents had the possibility to room in
with each other and the infant during the entire hospital stay. In this
context, there were no differences in parenting outcomes between NICU
or non-NICU parents three years later. Beginning parenthood together,
couple relationship quality, symptoms of depression, and social support
are all associated with parenting outcomes in NICU parents; thus, it is
clinically relevant to facilitate the family to be together, provide support
for the parents, and invite family and friends already in NICU, as well as
continue to provide support after discharge.

4.3. Study strengths and limitations

This study has several strengths. The project has been developed
together with a group of NICU parents who had infants born extremely
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NICU fathers in a couple relationship. Parenting Problem Checklist (PPC) Cut off >5 and associated factors when the infant is 3 years old, analyzed with an unadjusted
binary logistic regression and adjusted multiple logistic regression. Presented with percentages (%), mean, standard deviations (SD), odds ratios (OR), 95 % confidence

interval (95 % CI) and p-value for each variable.

PPC Unadjusted Adjusted (Nagelkerke 60 %)
<5 >5 OR, (95 % CI) p- OR, (95 % CI) p-
value value
Educational level when giving birth n (%) n (%)
Upper secondary school or less n = 62 52 (84) 10 (16) 0.64 (0.21-1.88) 0.41 0.94 (0.15-5.80) 0.95
Higher education n = 55 49 (89) 6(11) ref ref
Duration as a couple when giving birth
1-5 years n = 44 (38 %) 34 (77) 10 (23) 3.28 (1.10-9.80) 0.03 4.57 0.12
(0.68-30.50)
> 5 years n =73 (62 %) 67 (92) 6 (8) ref ref
Number of children in the household at 3 years, including this child
1n =20 (20 %) 16 (80) 4 (20) ref ref
2n =60 (59 %) 55 (92) 5(8) 0.36 (0.09-1.52) 0.17 1.87 0.57
(0.21-16.56)
>3n=36(35%) 29 (81) 7 (19) 0.97 (0.25-3.81) 0.96 5.12 0.15
(0.55-47.40)
Experienced birth as traumatic
Yes n = 56 (48 %) 49 (87) 7 (13) 0.83 (0.29-2.39) 0.72 0.38 (0.06-2.27) 0.29
Non =61 (52 %) 52 (85) 9 (15) ref ref
Length of hospital stay after birth
> 2 weeks n = 37 (32 %) 33 (89) 4(11) 0.95 (0.23-3.81) 0.94 0.21 (0.02-2.57) 0.22
7-14 days n = 36 (31 %) 29 (81) 7 (19) 1.88 (0.54-6.53) 0.32 5.42 0.12
(0.66-44.48)
1-6 days n = 44 (38 %) 39 (89) 5(11) ref ref
Rooming in together with partner and infant whole or most of the time at the
hospital
No n = 37 (32 %) 34 (92) 3(8) 0.48 (0.13-1.81) 0.28 0.13 (0.01-1.17) 0.07
Yes n = 77 (68 %) 65 (84) 12 (16) ref ref
EPDS > 10 at 3 years
Yesn =13 (11 %) 9 (69) 4 (31) 3.64 0.06 5.63 0.13
(0.96-13.80) (0.66-54.22)
No n =101 (89 %) 90 (89) 11 (11) ref
Quality of dyadic relationship at 3 years,
QDR36 Index (m = 19,38, SD 2,36) 19.71 = 17.41 + 0.66 (0.52-0.85) 0.001 0.58 (0.38-0.89) 0.01
211 2.45
Social Support at 3 years, MOS-SSS Index (m = 4,03, SD 0,84) 414 +0.80 3.48+0.89 0.43(0.24-0.79) 0.006 0.25 (0.08-0.75) 0.01

preterm, moderate preterm, or preterm. They were involved in devel-
oping the study's aim, design, and recruitment strategies as well as in
testing the questionnaires to increase the relevance, credibility, and
validity of the findings. Another group of parents tested the question-
naires to ensure feasibility. Other strengths are the comparative longi-
tudinal design, where 60 % of the initial 923 parents answered the three-
year questionnaire, and the translation of all material, enabling the in-
clusion of non-Swedish speaking parents. The characteristics of parents
in the NICU and in the non-NICU group were similar, which made the
two groups comparable.

The study limitations mainly concern the low participation rate in
the first questionnaire, one month after discharge, where 20-22 % of
eligible parents consented to participate. There were no data available
on participants who did not consent to participate, and thus, the char-
acteristics of non-participating parents are unknown. Subsequently, the
results may be biased and not generalizable to parental groups with
diverse characteristics. For example, it seems that the groups of parents
included in our study are more commonly born in Sweden and have a
higher education than the Swedish population in general. However, the
characteristics are similar in both groups and should therefore have
influenced the results equally in both groups. The rationale for asking
parents to participate one month after discharge was to let them settle
down at home first. This strategy was potentially negative for the
response rate as everyday life at home got in the way, not having time to
fill out the rather comprehensive questionnaire, or made them forget to
post the consent form and questionnaire.

During this time, there were more COVID-19-related restrictions at
maternal units compared to NICUs, which hindered rooming in for fa-
thers in maternal units. This inequality may have influenced how non-

NICU parents perceived their time in hospital and might therefore
have influenced the results. Research has shown that both parents
perceived visiting restrictions before, during, and after childbirth as
problematic, and that their well-being might have been negatively
influenced [50].

The power analysis for the whole PANC project was calculated on
participating parents answering QDR36 at 6 months postpartum. Having
more parents answering the three-year questionnaire would have
increased the statistical power and reduced the risks of type II errors.

5. Conclusion and future directions

This research shows that there was no difference between parents of
NICU cared infants and parents of non-NICU cared infants in parenting
outcomes three years postpartum, in a context where NICU parents have
the possibility of rooming in with each other and their infant during
hospitalization. Thus, to optimize NICU parents' sense of competence
and coparenting long-term, NICUs should enable parents to room in with
their infant and initiate parenthood together. Furthermore, NICUs
should prioritize parental mental health by providing emotional sup-
port, as well as finding ways to enhance parents' support from family and
friends in the NICU.

It is known that parenting sense of competence and coparenting
affect child development. Therefore, future research should focus on
how to identify and support families at risk for lower sense of compe-
tence and problems in coparenting, such as those experiencing a trau-
matic birth, having symptoms of depression, or having poorer social
support.



C. Persson et al.
CRediT authorship contribution statement

Christine Persson: Writing — review & editing, Writing — original
draft, Project administration, Methodology, Investigation, Funding
acquisition, Formal analysis, Data curation, Conceptualization. Jenny
Ericson: Writing — review & editing, Supervision, Funding acquisition,
Formal analysis. Mats Eriksson: Writing — review & editing, Supervi-
sion, Methodology. Raziye Salari: Writing — review & editing, Super-
vision, Methodology. Renée Flacking: Writing — review & editing,
Supervision, Methodology, Funding acquisition, Data curation,
Conceptualization.

Consent to participate and for publication

All participants received information about the study and consented
to participate by a written consent form. Parents were informed that
they could withdraw their consent without giving a reason. Any iden-
tifying personal information is excluded from the data in the manuscript.

Ethics approval

The study was performed in accordance with the ethical standards as
laid down in the Declaration of Helsinki. Ethical approval was obtained
from the Swedish Ethical Review Authority, dnr: 2019-04367.

Declaration of Generative AI and Al-assisted technologies in the
writing process

During the preparation of this work the authors used Grammarly
from Microsoft in order to correct grammar and spelling. After using this
tool/service, the authors reviewed and edited the content as needed and
take full responsibility for the content of the published article.

Funding

The study was funded through the Center for Clinical Research
Dalarna (CKF) [grant numbers 988165 and 962939], the Healthcare
Regional Research Council [grant number 940266], the Lilla Barnets
Fond [grant number #SLL20180924], the Swedish Nurse Association
[no grant number], and the Paediatric Nurse Association [no grant
number]. The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manuscript.

Declaration of competing interest

The authors declare no competing interests.

Acknowledgments

We would like to thank the parents on the Parent Advisory Board, all
staff at the units who took part in providing information to parents, and
a special thanks to all parents from the NICUs and MUs who participated
in the study.

Data availability

The datasets used and analyzed during the current study are avail-
able from the corresponding author upon reasonable request.

References

[1] J.A.F. de Paula Eduardo, M.G. de Rezende, P.R. Menezes, C.M. Del-Ben, Preterm
birth as a risk factor for postpartum depression: a systematic review and meta-
analysis, J. Affect. Disord. 259 (2019) 392-403, https://doi.org/10.1016/j.
jad.2019.08.069.

[2]

[3]

[4]

[5]

(6]

[71

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Early Human Development 214 (2026) 106462

C. Persson, J. Ericson, R. Salari, M. Eriksson, R. Flacking, NICU parents' mental
health: a comparative study with parents of term and healthy infants, Acta
Paediatr. 112 (2023) 954-966, https://doi.org/10.1111/apa.16735.

R.E. Lean, C.E. Rogers, R.A. Paul, E.D. Gerstein, NICU hospitalization: long-term
implications on parenting and child behaviors, Curr. Treat. Options Pediatr. 4
(2018) 49-69. https://pmc.ncbi.nlm.nih.gov/articles/PMC5986282/.

D. Ponomartchouk, G. Bouchard, New mothers’ sense of competence: predictors
and outcomes, J. Child Fam. Stud. 24 (2015) 1977-1986, https://doi.org/10.1007/
510826-014-9997-1.

J.-H. You, S.-M. Bae, The moderating effect of parenting efficacy on the
relationship between child’s temperament and parental depression, Child Youth
Serv. Rev. 157 (2024) 107403. https://doi-org.www.bibproxy.du.se/10.1016/j.chi
ldyouth.2023.107403.

M.-T. Chen, G.-X. Lin, C. Lu, Y.-P. Chang, Good partners, good parents: parent
relationship satisfaction predicts parenting efficacy for young children, Appl. Res.
Qual. Life 17 (2022) 2405-2422, https://doi.org/10.1007/511482-022-10043-1.
Y.-P. Zhang, L.-L. Zhang, H.-H. Wei, Y. Zhang, C.-L. Zhang, C. Porr, Post partum
depression and the psychosocial predictors in first-time fathers from northwestern
China, Midwifery 35 (2016) 47-52, https://doi.org/10.1016/j.midw.2016.01.005.
L. Huang, X.-J. Wang, G.-H. Liu, X.-T. Li, Y.-H. Zhang, B.-Y. Zhao, R.-F. Hu,
Parenting sense of competence among Chinese parents of premature infants: a
cross-sectional study, BMC Pregnancy Childbirth 23 (2023) 399, https://doi.org/
10.1186/s12884-023-05703-5.

H. Rogers, J. Matthews, The parenting sense of competence scale: investigation of
the factor structure, reliability, and validity for an Australian sample, Aust.
Psychol. 39 (2004) 88-96, https://doi.org/10.1080,/00050060410001660380.
P.R. Sevigny, L. Loutzenhiser, Predictors of parenting self-efficacy in mothers and
fathers of toddlers, Child Care Health Dev. 36 (2010) 179-189, https://doi.org/
10.1111/j.1365-2214.2009.00980.x.

E. Gaillot, J. Wendland, Links between perceived social support, sense of parental
efficacy and postpartum paternal depression, Ann. Med.-Psychol. 183 (2024)
226-232, https://doi.org/10.1016/j.amp.2023.03.002.

R. Salari, M.B. Wells, A. Sarkadi, Child behaviour problems, parenting behaviours
and parental adjustment in mothers and fathers in Sweden, Scand. J. Public Health
42 (2014) 547-553, https://doi.org/10.1177/1403494814541595.

J. Karsch, M. Schonfeld, A.-K. Miihler, S. Tippmann, C. Arnold, M.S. Urschitz,

E. Mildenberger, A. Kidszun, Trajectory of parental health-related quality of life
after neonatal hospitalization — a prospective cohort study, Health Qual. Life
Outcomes 23 (2025), https://doi.org/10.1186/512955-025-02345-3, 24-13.

C.F. Garfield, E. Kerrigan, R. Christie, K.L. Jackson, Y.S. Lee, A Mobile health
intervention to support parenting self-efficacy in the neonatal intensive care unit
from admission to home, J.Pediatr. 244 (2022) 92-100, https://doi.org/10.1016/j.
jpeds.2022.01.004.

D.M. Mitnick, R.E. Heyman, A.M. Smith Slep, Changes in relationship satisfaction
across the transition to parenthood: a meta-analysis, J. Fam. Psychol. 23 (2009)
848-852, https://doi.org/10.1037/a0017004.

T. Ahlborg, A.-M. Lilleengen, V. Lonnfjord, C. Petersen, Quality of dyadic
relationship in Swedish men and women living in long-term relationships and in
couples in family counselling - introduction of a new self-report measure, QDR36,
Nord. Psychol. 61 (2009) 23-46, https://doi.org/10.1027,/1901-2276.61.3.23.
M. Hansson, T. Ahlborg, Quality of the intimate and sexual relationship in first-
time parents — a longitudinal study, Sex. Reprod. Healthc. 3 (2012) 21-29, https://
doi.org/10.1016/j.srhc.2011.10.002.

C. Backstrom, I. Kareholt, S. Thorstensson, M. Golsater, L.B. Mértensson, Quality of
couple relationship among first-time mothers and partners, during pregnancy and
the first six months of parenthood, Sex. Reprod. Healthc. 17 (2018) 56-64, https://
doi.org/10.1016/j.srhc.2018.07.001.

M.E. Feinberg, The internal structure and ecological context of coparenting: a
framework for research and intervention, Parent Sci Pract. 3 (2003) 95-131,
https://doi.org/10.1207/515327922par0302_01.

S. Gable, K. Crnic, J. Belsky, Coparenting within the family system: influences on
children’s development, Fam. Relat. 43 (1994) 380-386. https://doi-org.www.
bibproxy.du.se/10.2307/585368.

P.E. Shah, N. Kaciroti, B. Richards, J.C. Lumeng, Gestational age and kindergarten
school readiness in a national sample of preterm infants, J. Pediatr. 178 (2016)
61-67, https://doi.org/10.1016/j.jpeds.2016.06.062.

A.N. Trembath, A.H. Payne, T.T. Colaizy, E.F. Bell, M.C. Walsh, The problems of
moderate preterm infants, Semin. Perinatol. 40 (2016) 370-373, https://doi.org/
10.1053/j.semperi.2016.05.008.

J.-M. Roué, P. Kuhn, M.L. Maestro, R.A. Maastrup, D. Mitanchez, B. Westrup,

J. Sizun, Eight principles for patient-centred and family-centred care for newborns
in the neonatal intensive care unit, Arch. Dis. Child. Fetal Neonatal Ed. 102 (2017)
364-368, https://doi.org/10.1136/archdischild-2016-312180.

R. Flacking, C. Breili, M. Eriksson, Facilities for presence and provision of support
to parents and significant others in neonatal units, Acta Paediatr. 108 (2019)
2186-2191, https://doi.org/10.1111/apa.14948.

S. Raiskila, A. Axelin, L. Toome, S. Caballero, B.S. Tandberg, R. Montirosso,

E. Normann, B. Hallberg, B. Westrup, U. Ewald, L. Lehtonen, Parents' presence and
parent-infant closeness in 11 neonatal intensive care units in six European
countries vary between and within the countries, Acta Paediatr. 106 (2017)
878-888, https://doi.org/10.1111/apa.13798.

A. Stefana, P. Biban, E.M. Padovani, M. Lavelli, Fathers’ experiences of supporting
their partners during their preterm infant’s stay in the neonatal intensive care unit:
a multi-method study, J. Perinatol. 42 (2022) 714-722, https://doi.org/10.1038/
s41372-021-01195-3.


https://doi.org/10.1016/j.jad.2019.08.069
https://doi.org/10.1016/j.jad.2019.08.069
https://doi.org/10.1111/apa.16735
https://pmc.ncbi.nlm.nih.gov/articles/PMC5986282/
https://doi.org/10.1007/s10826-014-9997-1
https://doi.org/10.1007/s10826-014-9997-1
https://doi.org/10.1016/j.childyouth.2023.107403
https://doi.org/10.1016/j.childyouth.2023.107403
https://doi.org/10.1007/s11482-022-10043-1
https://doi.org/10.1016/j.midw.2016.01.005
https://doi.org/10.1186/s12884-023-05703-5
https://doi.org/10.1186/s12884-023-05703-5
https://doi.org/10.1080/00050060410001660380
https://doi.org/10.1111/j.1365-2214.2009.00980.x
https://doi.org/10.1111/j.1365-2214.2009.00980.x
https://doi.org/10.1016/j.amp.2023.03.002
https://doi.org/10.1177/1403494814541595
https://doi.org/10.1186/s12955-025-02345-3
https://doi.org/10.1016/j.jpeds.2022.01.004
https://doi.org/10.1016/j.jpeds.2022.01.004
https://doi.org/10.1037/a0017004
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0080
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0080
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0080
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0080
https://doi.org/10.1016/j.srhc.2011.10.002
https://doi.org/10.1016/j.srhc.2011.10.002
https://doi.org/10.1016/j.srhc.2018.07.001
https://doi.org/10.1016/j.srhc.2018.07.001
https://doi.org/10.1207/s15327922par0302_01
https://doi-org.www.bibproxy.du.se/10.2307/585368
https://doi-org.www.bibproxy.du.se/10.2307/585368
https://doi.org/10.1016/j.jpeds.2016.06.062
https://doi.org/10.1053/j.semperi.2016.05.008
https://doi.org/10.1053/j.semperi.2016.05.008
https://doi.org/10.1136/archdischild-2016-312180
https://doi.org/10.1111/apa.14948
https://doi.org/10.1111/apa.13798
https://doi.org/10.1038/s41372-021-01195-3
https://doi.org/10.1038/s41372-021-01195-3

C. Persson et al.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

K. Loewenstein, J. Barroso, S. Phillips, The experiences of parent dyads in the
neonatal intensive care unit: a qualitative description, J. Pediatr. Nurs. 60 (2021)
1-10, https://doi.org/10.1016/j.pedn.2021.01.023.

C. Persson, J. Ericson, M. Eriksson, R. Salari, R. Flacking, Quality of couple
relationship and associated factors in parents of NICU-cared infants during the first
year after birth, J. Perinatol. 44 (2024) 1738-1745, https://doi.org/10.1038/
$41372-024-02076-1.

J.N. Larsen, H. Hansson, S. Allermann, V. Zoffmann, Single-family rooms in
neonatal intensive care: a qualitative analysis of fathers', mothers' and nurses'
experiences, J. Neonatal Nurs. 30 (2024) 725-730, https://doi.org/10.1016/j.
jnn.2024.07.009.

B. Wettergren, M. Blennow, A. Hjern, O. Soder, J.F. Ludvigsson, Child health
systems in Sweden, J. Pediatr. 177 (2016) 187-202, https://doi.org/10.1016/j.
jpeds.2016.04.055.

Committee on fetus and newborn, Levels of neonatal care, Pediatrics 130 (2012)
587-597, https://doi.org/10.1542/peds.2012-1999.

L. Gilmore, M. Cuskelly, Factor structure of the parenting sense of competence
scale using a normative sample, Child Care Health Dev. 35 (2009) 48-55, https://
doi.org/10.1111/j.1365-2214.2008.00867 ..

A. Morawska, E. Thompson, Parent problem checklist: measure of parent conflict,
Aust. N. Z. J. Psychiatry 43 (2009) 260-269, https://doi.org/10.1080/
00048670802653281.

M.R. Dadds, M.B. Powell, The relationship of interparental conflict and global
marital adjustment to aggression, anxiety, and immaturity in aggressive and
nonclinic children, J. Abnorm. Child Psychol. 19 (1991) 553-567, https://doi.org/
10.1007/bf00925820.

G.J. Devilly, M.J. Gullo, K.L. Alcorn, A. O’Donovan, Subjective appraisal of threat
(criterion A2) as a predictor of distress in childbearing women, J. Nerv. Ment. Dis.
202 (2014) 877-882, https://doi.org/10.1097/nmd.0000000000000214.

J.L. Cox, J.M. Holden, R. Sagovsky, Detection of postnatal depression: development
of the 10-item Edinburgh Postnatal Depression Scale, Br. J. Psychiatry 150 (1987)
782-786, https://doi.org/10.1192/bjp.150.6.782.

S. Matthey, B. Barnett, D.J. Kavanagh, P. Howie, Validation of the Edinburgh
Postnatal Depression Scale for men, and comparison of item endorsement with
their partners, J. Affect. Disord. 64 (2001) 175-184, https://doi.org/10.1016/
$0165-0327(00)00236-6.

B. Wickberg, C.P. Hwang, The Edinburgh Postnatal Depression Scale: validation on
a Swedish community sample, Acta Psychiatr. Scand. 94 (1996) 181-184, https://
doi.org/10.1111/j.1600-0447.1996.tb09845.x.

10

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Early Human Development 214 (2026) 106462

C.D. Sherbourne, A.L. Stewart, The MOS social support survey, Soc. Sci. Med. 32
(1991) 705-714, https://doi.org/10.1016/0277-9536(91)90150-b.

D. Wild, A. Grove, M. Martin, S. Eremenco, S. McElroy, A. Verjee-Lorenz,

P. Erikson, Principles of good practice for the translation and cultural adaptation
process for patient-reported outcomes (PRO) measures: report of the ISPOR task
force for translation and cultural adaptation, Value Health 8 (2005) 94-104,
https://doi.org/10.1111/j.1524-4733.2005.04054.x.

M.W. Heymans, J.W.R. Twisk, Handling missing data in clinical research, J. Clin.
Epidemiol. 151 (2022) 185-188, https://doi.org/10.1016/j.jclinepi.2022.08.016.
Y. Fang, M. Boelens, D.A. Windhorst, H. Raat, A. van Grieken, Factors associated
with parenting self-efficacy: a systematic review, J. Adv. Nurs. 77 (2021)
2641-2661, https://doi.org/10.1111/jan.14767.

A.T. Poblete, C.B. Gee, Partner support and grandparent support as predictors of
change in coparenting quality, J. Child Fam. Stud. 27 (2018) 2295-2304,
30505139.

M.E. Kerr, M. Bowen, Family Evaluation, WW. Norton & Company Ltd., New York,
1988.

R. Flacking, H. Haslund-Thomsen, R. Jénsdéttir, S. Poropudas, A. Axelin, Parents’
friends and families in neonatal intensive care units: a cross-national qualitative
study on staff perceptions and experiences, J. Clin. Nurs. 31 (2022) 3120-3129,
https://doi.org/10.1111/jocn.16139.

S. Ayers, Fear of childbirth, postnatal post-traumatic stress disorder and midwifery
care, Midwifery 30 (2014) 145-148, https://doi.org/10.1016/j.
midw.2013.12.001.

B.S. Tandberg, K.F. Froslie, R. Flacking, H. Grundt, L. Lehtonen, A. Moen, Parent-
infant closeness, parents’ participation, and nursing support in single-family room
and open bay NICUs, J. Perinat. Neonatal Nurs. 32 (2018) E22-e32, https://doi.
org/10.1097/jpn.0000000000000359.

B.S. Tandberg, R. Flacking, T. Markestad, H. Grundt, A. Moen, Parent
psychological wellbeing in a single-family room versus an open bay neonatal
intensive care unit, PLoS One 14 (2019) e0224488, https://doi.org/10.1371/
journal.pone.0224488.

C. Urbanosky, L. Merritt, J. Maxwell, Fathers' perceptions of the NICU experience,
J. Neonatal Nurs. 29 (2023) 545-549, https://doi.org/10.1016/j.jnn.2022.11.008.
E. Blakey, D. Kuria, M. McGillion, F. Scott, Becoming a new parent during the
pandemic: experiences of pregnancy, birth, and the postnatal period, BMC
Pregnancy Childbirth 25 (2025) 39, https://doi.org/10.1186/512884-024-07110-
w.


https://doi.org/10.1016/j.pedn.2021.01.023
https://doi.org/10.1038/s41372-024-02076-1
https://doi.org/10.1038/s41372-024-02076-1
https://doi.org/10.1016/j.jnn.2024.07.009
https://doi.org/10.1016/j.jnn.2024.07.009
https://doi.org/10.1016/j.jpeds.2016.04.055
https://doi.org/10.1016/j.jpeds.2016.04.055
https://doi.org/10.1542/peds.2012-1999
https://doi.org/10.1111/j.1365-2214.2008.00867.x
https://doi.org/10.1111/j.1365-2214.2008.00867.x
https://doi.org/10.1080/00048670802653281
https://doi.org/10.1080/00048670802653281
https://doi.org/10.1007/bf00925820
https://doi.org/10.1007/bf00925820
https://doi.org/10.1097/nmd.0000000000000214
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1016/s0165-0327(00)00236-6
https://doi.org/10.1016/s0165-0327(00)00236-6
https://doi.org/10.1111/j.1600-0447.1996.tb09845.x
https://doi.org/10.1111/j.1600-0447.1996.tb09845.x
https://doi.org/10.1016/0277-9536(91)90150-b
https://doi.org/10.1111/j.1524-4733.2005.04054.x
https://doi.org/10.1016/j.jclinepi.2022.08.016
https://doi.org/10.1111/jan.14767
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0215
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0215
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0215
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0220
http://refhub.elsevier.com/S0378-3782(25)00272-5/rf0220
https://doi.org/10.1111/jocn.16139
https://doi.org/10.1016/j.midw.2013.12.001
https://doi.org/10.1016/j.midw.2013.12.001
https://doi.org/10.1097/jpn.0000000000000359
https://doi.org/10.1097/jpn.0000000000000359
https://doi.org/10.1371/journal.pone.0224488
https://doi.org/10.1371/journal.pone.0224488
https://doi.org/10.1016/j.jnn.2022.11.008
https://doi.org/10.1186/s12884-024-07110-w
https://doi.org/10.1186/s12884-024-07110-w

	Parenthood after neonatal care -parenting sense of competence and coparenting three years after discharge
	1 Introduction
	2 Methods
	2.1 Design
	2.2 Setting and participants
	2.3 Measures
	2.4 Statistical analyses

	3 Results
	3.1 Characteristics
	3.2 Parenting sense of competence and coparenting among NICU- and non-NICU parents
	3.3 Factors associated with NICU parents' sense of satisfaction and efficacy in parenting
	3.4 Factors associated with NICU parents' coparenting

	4 Discussion
	4.1 General factors associated with parenting sense of competence and coparenting
	4.2 NICU-specific factors associated with parenting sense of competence and coparenting
	4.3 Study strengths and limitations

	5 Conclusion and future directions
	CRediT authorship contribution statement
	Consent to participate and for publication
	Ethics approval
	Declaration of Generative AI and AI-assisted technologies in the writing process
	Funding
	Declaration of competing interest
	Acknowledgments
	Data availability
	References


