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A B S T R A C T

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

We used a comparative cohort design to collect data from 561 parents who completed a set of questionnaires, 
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 

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 
[30].

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 0 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 A1 
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 

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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weeks. According to the parents' answers, 48 % of the infants needed 
breathing support by CPAP (Continuous Positive Airway Pressure), 9 % 
needed extended intensive care as a ventilator, cooling, or blood ex
change. The rest of the infants needed minor interventions such as a 
feeding tube, treatment for hyperbilirubinemia, or antibiotics. The NICU 
parents' infants stayed in the hospital for between 1 and 150 days, with 
most parents (60 %) staying in the hospital for more than a week, and a 
few parents (2,5 %) staying longer than 2 months. Most NICU parents 
(62 %) were rooming in with their partner and infant for most of the 
time in the NICU.

3.2. Parenting sense of competence and coparenting among NICU- and 
non-NICU parents

There were no differences between NICU- and non-NICU mothers or 
NICU- and non-NICU fathers regarding PSOC satisfaction and efficacy 
when the child was three years old (Table 2). The maximum scores for 
the items measuring satisfaction were 54 points, and the mean scores in 
this study had a small variation, ranging from 39.3 (non-NICU fathers) 
to 40.4 (NICU mothers). The maximum scores for the items measuring 
efficacy were 42 points, and the mean scores in this study varied from 
30.7 (non-NICU mothers) to 31.1 (NICU fathers).

Further, there were no statistically significant differences in PPC 
between NICU and non-NICU parents (Table 2). Among NICU mothers, 
23 % experienced problems in coparenting (≥5 points at PPC) versus 15 
% among non-NICU mothers. For both NICU- and non-NICU fathers, 14 
% experienced problems in coparenting.

3.3. Factors associated with NICU parents' sense of satisfaction and 
efficacy in parenting

NICU mothers' sense of satisfaction three years postpartum was 
higher if they did not experience the birth as traumatic. Their sense of 
satisfaction and efficacy were also higher if they rated their couple 
relationship (QDR36) higher. NICU fathers' sense of satisfaction was 
higher if they did not have symptoms of depression as measured by 
EPDS. Their satisfaction and efficacy were also higher if they rated their 
couple relationship (QDR36) better. NICU fathers' sense of efficacy was 
also positively associated with a longer relationship with their partner, 
and if they had better social support. NICU fathers rated their sense of 
efficacy higher if they had a shorter hospital stay of 1–6 days compared 
to >14 days in NICU, and if they were rooming in together with their 
partner and infant during the hospital stay (Table 3).

NICU mothers' sense of efficacy had a statistically significant 
decrease between 1 year and 3 years postpartum. NICU mothers' sense of 
satisfaction and NICU fathers' sense of efficacy and satisfaction did not 
have a statistically significant decrease between 1 and 3 years (Table 3).

3.4. Factors associated with NICU parents' coparenting

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, 

Table 1 
Characteristics of parents answering the 3 year questionnaire who have attended 
NICUs (n = 275) or maternal units (n = 286).

NICU 
mothers (n 
= 150)

NICU 
fathers (n 
= 125)

Non-NICU 
mothers (n 
= 161)

Non-NICU 
fathers (n 
= 125)

n (%) n (%) n (%) n (%)

Educational level when 
giving birth
Upper secondary 
school or less

51 (34) 66 (53) 51 (32) 66 (53)

Higher education 99 (66) 59 (47) 110 (68) 59 (47)
Born in Sweden

Yes 138 (92) 116 (93) 147 (91) 115 (92)
No 12 (8) 9 (7) 14 (9) 10 (8)

Age when giving birth
≤28 years 35 (23) 17 (14) 40 (25) 20 (16)
29–34 years 82 (55) 62 (50) 84 (52) 60 (48)
≥35 years 33 (22) 46 (37) 37 (23) 45 (36)

Number of births
Singleton 140 (93) 115 (92) 161 (100) 125 (100)
Multiple 10 (7) 10 (8) 0 (0) 0 (0)

Number of children in 
the household at 3 
years, including this 
child
1 child 26 (17) 21 (17) 36 (23) 26 (21)
2 children 77 (52) 63 (51) 92 (58) 72 (58)
≥ 3 children 46 (31) 40 (32) 31 (19) 26 (21)

In a couple- 
relationship with the 
other parent at 3 
years
Yes 140 (93) 120 (96) 150 (93) 120 (96)
No 10 (7) 5 (4) 11 (7) 5 (4)

Duration as a couple 
when giving birth
1–5 years 58 (39) 46 (37) 72 (45) 55 (44)
>5 years 91 (61) 79 (63) 89 (55) 70 (56)

EPDS ≥ 13 at 3 years
Yes 23 (15) n/a 26 (17) n/a
No 127 (85) n/a 131 (83) n/a

EPDS ≥ 10 at 3 years
Yes n/a 15 (12) n/a 15 (12)
No n/a 107 (88) n/a 106 (88)

Experienced birth as 
traumatic
Yes 75 (50) 61 (49) 58 (36) 43 (34)
No 75 (50) 64 (51) 103 (64) 82 (66)

Gestational age at birth
23–31 + 6 PMA 
(extremely and very 
preterm infants)

10 (7) 8 (6) 0 (0) 0 (0)

32–36 + 6 PMA 
(moderate to late 
preterm infants)

57 (38) 47 (38) 4 (3) 4 (3)

≥37 PMA (term 
infants)

83 (55) 70 (56) 157 (97) 121 (97)

Length of hospital stay 
after birth
1–6 days (0–6 days for 
MU parents)

60 (40) 49 (39) 155 (99) 125 (100)

7–14 days 42 (28) 36 (29) 1 (1) 0 (0)
>14 days 47 (31) 40 (32) 0 (0) 0 (0)

Rooming in together 
with partner and 
infant whole or most 
of the time at the 
hospital
Yes 88 (61) 83 (68) 104 (65) 73 (61)
No 57 (39) 39 (32) 56 (35) 47 (39)

Social Support, MOS- 
SSS Index (m, SD)

4.25 ±
0.80

4.03 ±
0.84

4.28 ± 0.79 4.05 ±
0.89

Quality of Dyadic 
Relationship, QDR36 
Index (m, SD)

19.24 ±
2.60

19.38 ±
2.36

19.20 ±
2.61

19.56 ±
2.19

Table 1 (continued )

NICU 
mothers (n 
= 150) 

NICU 
fathers (n 
= 125) 

Non-NICU 
mothers (n 
= 161) 

Non-NICU 
fathers (n 
= 125)

n (%) n (%) n (%) n (%)

Childs health at 3 years 
old
Excellent 104 (69) 86 (69) 111 (69) 87 (70)
Very good 35 (23) 33 (26) 43 (27) 33 (26)
Good 6 (4) 4 (3) 6 (4) 4 (3)
Fair 5 (3) 1 (1) 0 (0) 1 (1)
Poor 0 (0) 1 (1) 1 (1) 0 (0)
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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 

Table 2 
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
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Table 3 
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 
± SE

Estimate (95 
% CI)

p- 
Value

mean 
± SE

Estimate (95 
% CI)

p- 
Value

mean 
± SE

Estimate (95 
% CI)

p- 
Value

mean 
± SE

Estimate (95 
% CI)

p- 
Value

Time
1 year 41.07 

± 0.79
1.10 
(− 0.11–2.32)

0.07 31.25 
± 0.65

1.14 
(0.30–1.98)

0.008 38.08 
± 0.98

1.13 
(− 0.19–2.45)

0.09 29.95 
± 0.71

0.26 
(− 0.56–1.09)

0.53

3 years (ref) 39.97 
± 0.77

ref 30.11 
± 0.64

ref 36.95 
± 0.97

ref 29.69 
± 0.70

ref

Educational level 
when giving birth
High school or less 39.71 

± 0.93
− 1.62 
(− 3.63–0.39)

0.11 30.36 
± 0.79

0.64 
(− 1.07–2.35)

0.46 37.65 
± 1.00

− 0.27 
(− 2.52–1.98)

0.81 30.24 
± 0.74

− 0.85 
(− 2.51–0.81)

0.31

Higher education 
(ref)

41.33 
± 0.82

ref 31.00 
± 0.70

ref 37.38 
± 1.15

ref 29.40 
± 0.85

ref

Duration as a 
couple when 
giving birth
1–5 years 40.71 

± 0.96
ref 31.39 

± 0.82
ref 36.65 

± 1.19
ref 28.79 

± 0.87
ref

> 5 years 40.32 
± 0.77

− 0.39 
(− 2.36–1.58)

0.70 29.97 
± 0.66

− 1.42 
(− 3.10–0.25)

0.10 38.38 
± 0.96

1.73 
(− 0.54–3.40)

0.13 30.85 
± 0.71

2.07 
(0.40–3.73)

0.02

Number of children 
in the household 
at 3 years, 
including this 
child
1 child 40.41 

± 1.12
0.91 
(− 1.82–3.64)

0.51 30.15 
± 0.95

− 0.82 
(− 3.14–1.50)

0.49 35.66 
± 1.32

− 2.68 
(− 5.76–0.40)

0.09 28.85 
± 0.98

− 1.29 
(− 3.56–0.98)

0.26

2 children 39.83 
± 0.89

− 1.50 
(− 3.78–0.79)

0.08 30.91 
± 0.76

− 0.06 
(− 2.00–1.89)

0.95 38.55 
± 1.11

0.21 
(− 2.30–2.71)

0.87 30.48 
± 0.82

0.35 
(− 1.5–2.19)

0.71

≥3 children 41.32 
± 1.04

ref 30.97 
± 0.89

ref 38.34 
± 1.25

ref 30.13 
± 0.92

ref

Length of hospital 
stay after birth
1–6 days 41.22 

± 0.94
0.87 
(− 1.34–3.08)

0.44 30.61 
± 0.80

0.08 
(− 1.81–1.97)

0.93 37.76 
± 1.13

− 0.25 
(− 2.79–2.28)

0.84 31.20 
± 0.83

1.86 
(− 0.01–3.73)

0.05

7–14 days 39.99 
± 0.95

− 0.35 
(− 2.74–2.03)

0.77 30.91 
± 0.81

0.38 
(− 1.65–2.42)

0.71 36.77 
± 1.19

− 1.24 
(− 3.90–1.41)

0.35 28.91 
± 0.88

− 0.43 
(− 2.39–1.53)

0.66

>14 days (ref) 40.35 
± 1.03

ref 30.53 
± 0.88

ref 38.02 
± 1.22

ref 29.34 
± 0.90

ref

Rooming in 
together with 
partner and 
infant whole or 
most of the time 
at the hospital
Yes 40.26 

± 0.83
− 0.52 
(− 2.59–1.55)

0.62 31.21 
± 0.70

1.05 
(− 0.71–2.82)

0.24 37.76 
± 1.00

0.49 
(− 1.79–2.78)

0.67 30.95 
± 7.40

2.26 
(0.58–3.93)

0.009

No (ref) 40.78 
± 0.95

ref 30.15 
± 0.80

ref 37.27 
± 1.16

ref 28.69 
± 0.85

ref

Experienced birth 
as traumatic
No 41.46 

± 0.85
1.88 
(0.04–3.72)

0.04 31.40 
± 0.72

1.44 
(− 0.13–3.01)

0.07 37.40 
± 1.08

− 0.23 
(− 2.24–1.77)

0.82 29.29 
± 0.80

− 1.05 
(− 2.53–0.43)

0.16

Yes (ref) 39.58 
± 0.86

ref 29.96 
± 0.73

ref 37.63 
± 1.01

ref 30.35 
± 0.75

ref

EPDS cut off at 3 
years
<13 41.59 

± 0.57
2.15 
(− 0.66–4.96)

0.13 31.57 
± 0.49

1.78 
(− 0.60–4.18)

0.14 n/a n/a

≥13 (ref) 39.44 
± 1.31

ref 29.79 
± 1.11

ref n/a n/a

<10 n/a n/a 39.81 
± 0.63

4.57 
(0.91–8.23)

0.01 29.27 
± 1.27

1.10 
(− 1.60–3.81)

0.42

≥10 (ref) n/a n/a 35.23 
± 1.73

ref 30.37 
± 0.47

ref

Quality of Dyadic 
Relationship at 3 
years

(QDR36 Index) 0.55 
(0.13–0.96)

0.01 0.39 
(− 0.04–0.75)

0.03 0.96 
(0.48–1.43)

<0.001 0.70 
(0.35–1.05)

<0.001

Social Support at 3 
years (MOS-SSS 
Index)

0.54 
(− 0.84–1.91)

0.44 0.12 
(− 1.05–1.29)

0.84 1.16 
(− 0.18–2.49)

0.09 1.24 
(0.26–2.22)

0.01
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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 

Table 4 
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- 
value

OR, (95 % CI) p- 
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
1 n = 25 (18 %) 17 (68) 8 (32) ref ref
2 n = 70 (51 %) 61 (87) 9 (13) 0.31 (0.11–0.94) 0.04 1.21 (0.24–6.05) 0.82
≥ 3 n = 32 (23 %) 27 (63) 15 (37) 1.18 (0.41–3.38) 0.76 2.89 

(0.54–15.33)
0.21

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 

(0.81–18.73)
0.09

7–14 days n = 41 (30 %) 30 (73) 11 (27) 2.11 (0.76–5.85) 0.15 6.89 
(1.42–33.43)

0.02

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 

(0.95–12.04)
0.06

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 
(2.41–17.39)

<0.001 3.11 
(0.69–13.97)

0.14

No n = 117 (85 %) 97 (83) 20 (17) ref ref
Quality of Dyadic Relationship at 3 years,
QDR36 Index (m ¼ 19,24, SD 2,60) 19.94 ±

2.22
16.75 ±
2.37

0.57 (0.46–0.72) <0.001 0.61 (0.46–0.80) <0.001

Social Support at 3 years, MOS-SSS Index (m ¼ 4,25, SD 0,80) 4.36 ± 0.73 3.88 ± 0.93 0.50 (0.31–0.82) 0.006 0.56 (0.23–1.34) 0.19
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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.

Table 5 
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- 
value

OR, (95 % CI) p- 
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 

(0.68–30.50)
0.12

> 5 years n = 73 (62 %) 67 (92) 6 (8) ref ref
Number of children in the household at 3 years, including this child

1 n = 20 (20 %) 16 (80) 4 (20) ref ref
2 n = 60 (59 %) 55 (92) 5 (8) 0.36 (0.09–1.52) 0.17 1.87 

(0.21–16.56)
0.57

≥ 3 n = 36 (35 %) 29 (81) 7 (19) 0.97 (0.25–3.81) 0.96 5.12 
(0.55–47.40)

0.15

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
No n = 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 

(0.66–44.48)
0.12

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
Yes n = 13 (11 %) 9 (69) 4 (31) 3.64 

(0.96–13.80)
0.06 5.63 

(0.66–54.22)
0.13

No n = 101 (89 %) 90 (89) 11 (11) ref
Quality of dyadic relationship at 3 years,
QDR36 Index (m ¼ 19,38, SD 2,36) 19.71 ±

2.11
17.41 ±
2.45

0.66 (0.52–0.85) 0.001 0.58 (0.38–0.89) 0.01

Social Support at 3 years, MOS-SSS Index (m ¼ 4,03, SD 0,84) 4.14 ± 0.80 3.48 ± 0.89 0.43 (0.24–0.79) 0.006 0.25 (0.08–0.75) 0.01
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