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Abstract

Background Health-related quality of life is an important measure of patient-reported outcomes. There is limited
evidence on how parental health-related quality of life develops after neonatal hospitalization.

Objective To evaluate parents'health-related quality of life (HRQL) during the year following their infant’s treatment
in the neonatal intensive care unit (NICU).

Methods This prospective cohort study, conducted at a German university hospital between 2020 — 2023, exam-
ined HRQL among parents of infants hospitalized in the NICU for > 14 days and parents of infants discharged

from the maternity ward according to PedsQL™ Family Impact Module. Multiple linear regression analysis was per-
formed to identify associations between cohort affiliation and differences in parental HRQL. Key secondary outcome
was parenting sense of competence (PSOC).

Results Participants included 131 parents of NICU infants and 122 unexposed parents. HRQL increased over time
for NICU mothers (58.7 at 14 days, 70.8 at 6 months, 77.0 at 12 months after birth) and NICU fathers (69.8 at 14 days,
73.9 at 6 months, 75.7 at 12 months). NICU treatment was significantly associated with lower HRQL at 14 days (moth-
ers:-20.26 points; P<.001; fathers: -9.40 points; P=.04), but not at 6 or 12 months after birth. At 12 months postpar-
tum, NICU mothers showed higher PSOC compared to unexposed mothers (mean difference -4.85; P=0.005).

Conclusions Parents and especially mothers of NICU infants reported lower HROL at 14 days postpartum. At 6
and 12 months, their HRQL improved, aligning with that of unexposed parents.
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Introduction

Having a baby who requires medical care immediately
after birth presents a unique set of stressors and chal-
lenges for parents [1, 2]. Parents may experience uncer-
tainty regarding their infant’s health [3] and struggle with
self-blame for their baby’s preterm birth or cause of hos-
pitalization [4]. Dependence on medical staft for instruc-
tion and mediation of caregiving activities can initially
complicate parent-infant attachment and create feel-
ings of parental inadequacy [5]. After discharge, parents
assume primary responsibility for their infant’s poten-
tially extensive ongoing medical care [6, 7]. These expe-
riences can have serious implications for parents’ mental
health [8-10], which may in turn affect parent-infant
interactions [11] and adversely affect the infant’s develop-
ment [12, 13].

Health-related quality of life (HRQL) describes “[...]
those aspects of self-perceived well-being that are [...]
affected by the presence of disease or treatment” [14].
Parental HRQL holds intrinsic value as an indicator of
parental well-being, as influenced by the medical treat-
ment of their infant, while also potentially having impli-
cations for the long-term development of the infant
[13]. Both, neonatologists and parents of NICU patients,
consider HRQL to be a significant factor in the decision-
making process regarding treatment options [15]. In
addition, parents of NICU patients consider HRQL, fam-
ily functioning, and parental well-being to be important
elements of meaningful outcomes in neonatology [16].

There is a paucity of research examining the longi-
tudinal assessment of HRQL among parents of term
and preterm infants in the NICU, as well as the HRQL
of mothers compared to fathers.[17, 18]. The objective
of this study was to assess the gender-specific HRQL of
parents during the first year following their infant’s treat-
ment in the NICU in comparison to parents of infants
discharged from the maternity ward. We hypothesized
that NICU parents would report lower HRQL compared
to unexposed parents.

Methods

This study was approved by the responsible Ethics Com-
mittee of the Medical Association of Rhineland-Palati-
nate. All participants provided written informed consent
before participation. This report follows the Strengthen-
ing the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) reporting guidelines.

Study design and setting

This prospective clinical cohort study was conducted at
a German university hospital between 2020 and 2023.
Approximately 2000 infants are delivered at this medi-
cal center on an annual basis. The center’s tertiary care
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NICU admits infants of all gestational ages (GA), with up
to 75 preterm infants with a birth weight <1500 g admit-
ted per year. While most of its patients are inborn, this
NICU also accepts transfers from hospitals with lower
levels of care. Although rooming-in for parents is not
routinely available, parents are encouraged to partici-
pate in their infants’ care to the greatest extent possible
and are permitted to visit the unit at any time. Subject to
availability, parents are offered free accommodation in
an adjacent Ronald McDonald House. Given that a sig-
nificant portion of the study was conducted during the
ongoing pandemic, visitor restrictions permitted only
one parent to visit at a time.

Participants and procedure

Parents of infants treated in the NICU for > 14 days and
parents of infants discharged home from the maternity
ward were eligible for inclusion. Parents were excluded if
they had a psychiatric illness requiring medical treatment
(self-report) or if their infant was outborn or died within
the first 14 days of life. Non-German speaking families
were also excluded.

Eligible parents were contacted by research assistants
or pediatric residents. Participant recruitment took place
from January 2020 to January 2022. During the first four
months of recruitment, physical copies of the surveys
were mailed to parents who agreed to participate. Due to
COVID-19-related visitation restrictions and to facilitate
participation, questionnaires were later digitalized and
provided online.

Participants were instructed to complete question-
naires at 14 days, 6 months, and 12 months postpar-
tum. Questionnaires included the Pediatric Quality
of Life Family Impact Module (PedsQL™ FIM) [19],
demographic questions, and the Parenting Sense of
Competence Scale (PSOC) [20, 21] at 6 and 12 months
postpartum. Participants who did not complete the
6-month questionnaire but did complete the 12-month
questionnaire were not excluded from analysis.

Study outcomes

Primary outcome of the study was parental HRQL as
measured by the PedsQL™ FIM sum score at 6 months
postpartum. The PedsQL"™ FIM is a 36-item instrument
designed to measure the impact of pediatric chronic
health conditions on parents and family [19]. It consists
of eight subdomains (physical, emotional, social, and cog-
nitive functioning; communication; worry; family rela-
tionships; and daily activities). Parents were asked to rate
the frequency at which they felt statements such as "I felt
tired throughout the day" applied to them on a five-point
Likert scale. Items are reverse scored and transformed
to a scale of 0—100, with higher scores indicating higher
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HRQL. If more than 50% of the items in a participant’s
questionnaire were missing, their response was excluded
from analysis.

Secondary outcomes were parental HRQL at 14 days
and 12 months postpartum and self-rated parental com-
petence at 6 and 12 months postpartum. Parental com-
petence was measured using the German version of the
PSOC, which consists of 16 items [21]. Parents were
asked to rate their level of agreement with each item on
a 6-point Likert scale. Higher scores indicate a greater
sense of competence, “Efficacy’, or “Satisfaction’, with
scores for “Efficacy” and “Satisfaction” subscales ranging
from 7 to 42 and 9 to 54, and total scores ranging from 16
to 96.

Statistical analysis

Participants were characterized using descriptive statis-
tics. Mothers and fathers from each cohort were analyzed
independently. Effect sizes for between-cohort differ-
ences in outcomes were calculated using Cohen’s d.

Within cohorts, changes in parental HRQL were
assessed using one-way repeated measures ANOVA and
post hoc tests. Only parents who completed both fol-
low-up surveys were included in these analyses. Green-
house—Geisser adjustments were employed to correct
for violations of sphericity among mothers in the NICU
group and fathers in the reference group.

Multiple linear regression analysis was performed with
cohort affiliation as primary explanatory variable and
HRQL as the dependent variable. The effect estimate B
and its 95% confidence interval were adjusted for poten-
tial confounders (infant GA, parental age, relationship
status, previous children, education, twin status, and
level of employment before the current pregnancy). In
cases where participants provided missing values for an
independent categorical variable, dichotomous dummy
variables were created for each missing response option.
Missing values for metric scaled variables were imputed
by using the mean of participants of the same sex for the
respective variable. Some follow-up questionnaires (4
within the NICU cohort, 6 within the unexposed cohort)
featured pseudonymized IDs with transposed digits,
which prevented a clear assignment to the correspond-
ing IDs at first participation, 14 days postpartum. These
participants were therefore excluded from the 6- and
12-month regression analyses.

Between-cohort differences in parenting competence
were analyzed using independent t-tests. Due to the
exploratory nature of the study, no a priori sample size
calculation was performed, and recruitment ended in
January 2022 due to lack of human resources. Statistical
analyses were performed using IBM® SPSS® Statistics 23.
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Results

A total of 253 parents from 161 families were enrolled at
baseline (14 days postpartum), 131 parents in the NICU
group (58 fathers, 73 mothers) and 122 unexposed par-
ents (39 fathers, 83 mothers). Parent and infant charac-
teristics are summarized in Tables 1 and 2.

Figure 1 summarizes participant flow throughout the
study. There were no significant differences between par-
ents who completed all questionnaires and those who
were lost to follow-up.

Parental health-related quality of life

HRQL increased significantly from 14 days to 6 months
postpartum for mothers in the NICU group (mean differ-
ence+11.73; P<0.001), while decreasing over the same
period for unexposed mothers (mean difference —4.30;
P=0.03). HRQL among fathers in the NICU group
remained relatively stable over the course of the study,
whereas HRQL among unexposed fathers decreased sig-
nificantly from 14 days to 12 months postpartum (mean
difference —7.09; P=0.01) (Table 3; Fig. 2a and b).

The convergence of overall HRQL scores in both
cohorts appeared to result from relatively evenly distrib-
uted increases in the NICU group and decreases in the
unexposed group across all subdomain scores. Table 4
shows complete PedsQL™ FIM scores for mothers in
both cohorts throughout the study. Results for fathers
from both cohorts are shown in Table 5.

Adjusted regression models of the associations of
NICU treatment with HRQL are shown as Tables 6 and 7.

After adjusting for confounders, NICU treatment was
significantly associated with lower HRQL among parents
at 14 days (mothers: B=-20.26; 95% confidence inter-
val (CI): —28.44 to —12.08; P<0.001; fathers: B=-9.40;
95% CI: —18.14 to —0.65; P=0.04), but not at 6 (moth-
ers: B=—4.77, 95% CI: —15.05 to 5.50; P=0.36; fathers:
B=-4.34; 95% CI: —13.89 to 5.22; P=0.37) or 12 months
(mothers: B=-1.18; 95% CI: —9.97 to 7.59; P=0.79;
fathers: B=—-1.79; 95% CI —14.87 to 11.28; P=0.78).

Self-rated parental competence

PSOC scores for mothers in both cohorts are shown
in Table 8. Mothers in the NICU group had simi-
lar total PSOC scores at 6 months postpartum com-
pared to unexposed mothers. Their total PSOC scores
(+4.8 points) and their subscores (“Satisfaction” (+ 3.9
points) and “Efficacy” (+0.9 points)) increased at
12 months postpartum, while PSOC scores of unex-
posed mothers decreased or remained essentially the
same. This resulted in higher PSOC scores for moth-
ers in the NICU group compared to unexposed moth-
ers by the end of the study (mean difference in total
PSOC scores: —4.85; 95% CI —8.2 to —1.51; P=0.005).
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NICU NICU
Mothers (n=73) fathers (n=58)

Unexposed mothers Unexposed

Fathers (n=39)

Relationship status, n (%)

families (n=77)

Single 0(0)

Living together 13(17)

Married 62 (80)

Missing “relationship status” 2(3)
Number of older children, n (%)

0 53 (69)

1 18 (23)

2 6(8)

3 or more 0(0)
Singleton pregnancy, n (%) 60 (78)
Age, Mean (SD), years 33.2(4.1) 35.0(5.1)
Education, n (%)

Did not graduate 1(1) 1(2)

Graduated secondary school 9(12) 11(19)

Higher education entrance level qualification (Abitur) 12(17) 8(13)

University degree 51(70) 37 (64)

Missing “education” 0(0) 102
Occupation before current pregnancy, n (%)

Not working 1(1) 102

Apprenticeship 2(3) 0 (0)

Studying 3(4) 23

Part-time < 50% 4(6) 1(2)

Part-time > 50% or full-time 63 (86) 53(91)

Missing “occupation before current pregnancy” 0(0) 102
Monthly net income, n(%)

<2000 € 12 (16) 3(5)

>2000 € 53(73) 46 (79)

>5000 € 8(11) 7(12)

Missing “monthly net income” 0(0) 24
Planned parental leave, mean (SD), months 16.26 (7.4) 3.28(3.6)

Missing “planned parental leave’, n (%) 1(1) 1(2)
Planned resumption of professional activity after
ongoing pregnancy, n(%)

To full extent 10 (14) 48 (83)

To reduced extent 50 (69) 4(7)

Not sure yet 9(12) 4(7)

Family work longterm 4 (5) 0 (0)

Missing “planned resumption of professional activity 0(0) 2(3)

after ongoing pregnancy”

families (n=84)

NICU = Neonatal intensive care unit, SD = Standard deviation

Table 9 shows PSOC results for fathers. Unexposed
fathers initially showed higher parenting satisfaction
than fathers in the NICU group (mean difference in
satisfaction scores: 3.27; 95% CI 0.61 to 5.92; P=0.02).

Their PSOC scores also increased from 6 to 12 months
but were not higher than those of unexposed fathers
at the end of the study (mean difference in total PSOC
sores: —1.84; 95% CI —6.02 to 2.33; P=0.38).
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Table 2 Infant characteristics

NICU cohort (n=94) Unexposed
cohort
(n=86)
Gestational age of the child, 31.6(4.3) 392 (14)
mean (SD), weeks
Missing “gestational age’, n (%) 0 (0) 1(1)
Weight of child, mean (SD),g  1809.6 (877.5) 3498.1 (508.6)
Missing “weight of child’, n (%) 4 (4) 0(0)
Male, n (%) 54 (57) 48 (56)
Female, n (%) 36 (38) 38 (44)

NICU = Neonatal intensive care unit, SD = Standard deviation

Discussion
In this study, parents of neonates hospitalized in the
NICU had significantly lower HRQL at 14 days postpar-
tum compared with unexposed parents. During the first
year of life, HRQL of parents of NICU infants increased
steadily, while HRQL of unexposed parents decreased
slightly. At 6 and 12 months after birth, parents in both
cohorts had comparable HRQL scores.

Lower HRQL among parents of NICU infants at study
onset may reflect differences in postpartum experiences
in both cohorts. While parents of healthy infants are

NICU
Baseline

122 parents (84 families)
who completed initial study
survey at 14 days
postpartum

9 of 6-months-surveys
| insufficiently completed; 10
participants lost to follow-up

Primary outcome

103 parents (74 families)
completed 6-month follow-
up survey

4 of 12-months-surveys
insufficiently completed; 1
participant lost to follow up

Secondary outcomes

98 parents (74 families)
completed 12-month
follow-up survey
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usually able to leave the hospital shortly after birth and
establish family life at home, parents of NICU infants
are often separated from their babies and initially return
home without them [5]. Schuetz Haemmerli et al. suggest
that parents of preterm infants have to come to terms
with “the loss [...] of taking for granted [...] [of] han-
dling a healthy child” [22] during the postpartum period.
Accordingly, many affected parents describe struggles
with loss of control [23] and parental role alteration [24,
25] as they learn to adapt to the unfamiliar environment
of the NICU, where their infant is cared for by a team of
medical professionals.

At 6 months postpartum, HRQL between both
cohorts was no longer different. Most NICU patients
had probably been discharged for several weeks at this
point. Although the transition from NICU to home
may be accompanied by feelings of anxiety [26], pre-
vious studies have suggested that bringing their baby
home can also evoke feelings of gratitude [27] and relief
[28] in parents. Several stressors commonly associated
with the NICU environment are essentially eliminated
as parents are no longer physically separated from
their infant and the infant’s health has improved to
the point where inpatient care is no longer necessary.
Parents may enjoy the increased autonomy to care for

Maternity ward
Baseline

131 parents (77 families)
who completed initial study
survey at 14 days
postpartum

8 of 6-months-surveys
insufficiently completed; 21
participants lost to follow-up;
one child deceased, parent
not contacted again

Primary outcome

101 parents (65 families)
completed 6-month follow-
up survey

6 of 12-months-surveys
insufficiently completed; 0
participants lost to follow up

Secondary outcomes

95 parents (65 families)
completed 12-month follow-
up survey

Fig. 1 Study flow-diagram. Lines and arrows indicate participant flow throughout the study. NICU=Neonatal Intensive Care Unit
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Table 3 Within- subgroup HRQL-changes among mothers and fathers in each cohort
Mean differences in PedsQL"™ FIM sum scores among NICU 95% CI
cohort mothers SE P value LCl uc
(n=50)
Tl toT2 11.73" 1.94 <.001 6.91 16.55
T1toT3 1531 2.53 <.001 9.03 21.58
T2t0T3 3.57 1.86 18 -1.04 8.19
Mean differences in PedsQL™ FIM sum scores among unex- 95% Cl
posed cohort mothers SE Pvalue Lcl ual
(n=59)
T1toT2 430 1.58 .03 -8.22 -0.39
T1toT3 474" 1.64 .02 -8.80 -0.69
T2toT3 -044 1.29 >.99 —3.62 2.75
Mean differences in PedsQL "™ FIM sum scores among NICU 95% Cl
cohort fathers SE P value LCl uc
(n=32)
T1toT2 3.02 247 69 —323 9.27
T1toT3 417 3.10 .56 -3.67 12.00
T2t0T3 1.15 249 >.99 =515 745
Mean differences in PedsQL"™ FIM sum scores among unex- 95% Cl
posed cohort fathers SE Pvalue Lcl ual
(n=26)
T1toT2 —4.72 2.08 .10 —10.05 0.62
T1toT3 -7.09° 216 01 —12.64 —1.54
T2t0T3 -2.37 1.14 15 -531 0.56

One-way repeated-measures ANOVA post-hoc tests to evaluate within-subgroup HRQL-changes among parents who completed all follow-up surveys throughout the

course of the study

™

T1=14 days postpartum, T2=6 months postpartum, T3 =12 months postpartum. NICU = neonatal intensive care unit, PedsQL = FIM =Family Impact Module,
SE = standard error, LC/ =lower confidence interval, UCI= upper confidence interval, C/ = confidence interval

their infants by themselves and to establish routines as
a family outside of the NICU [26].

Participants in the unexposed cohort by contrast,
have likely already lived through the challenges of par-
enting a newborn for several months. Transition to
parenthood, even when caring for healthy infants, is
associated with considerable lifestyle changes and role
adjustments [29, 30], which can strain couples’ relation-
ships [31] and, at times negatively affect their HRQL.

Studies that have previously examined parental
HRQL after neonatal hospitalization report increases
after discharge for most subpopulations of NICU par-
ents that are consistent with our findings [32-35]. Our
study adds to these findings by providing longitudinal
normative results for HRQL of parents whose infants
were not hospitalized and reinforces the understand-
ing that this period is critical for recognizing HRQL-
impairments among NICU parents. By the end of the
study, mean HRQL scores were similar in both cohorts,
suggesting a possible convergence of parenting expe-
riences among study participants as hospitalization
recedes into distance. The results may indicate that
while parents often experience periods of emotional
distress during their infant’s NICU care, many can be

reassured that their HRQL will "normalize" after dis-
charge. These findings may be useful for clinicians
when counseling affected parents.

Fathers are often underrepresented in studies of pedi-
atric parent populations [36]. This study is one of the first
to compare maternal and paternal HRQL trajectories
from the time of hospitalization to several months after
discharge. Mothers of infants in the NICU had lower
HRQL compared to fathers in the same cohort. Hafeez
et al. reported similar PedsQL™ FIM sum scores for
mothers and fathers during the NICU stay and 3 months
after discharge as in this study [34]. Previous studies have
suggested that gender differences in how NICU treat-
ment affects parents may be rooted in different parental
roles and coping mechanisms during the weeks post-
partum. [9, 22, 37]. Mothers often report higher levels
of NICU-related stress [9, 37], anxiety, and depression
[38] compared to fathers, although, as in this study, such
observations do not seem to translate into significant
HRQL differences between sexes 4—42 months postpar-
tum [34, 39-41].

Mothers are inevitably more involved than fathers in
some aspects of childbirth and childcare. Many preterm
births are associated with significant maternal morbidity
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HRQL among NICU parents throughout the first 12

months postpartum

100
95

85
80

65
60 C
55
50
45
40

PedsQL™ FIM sum score

14 days pp.

90 1

O

70 G

6 months pp.
Study period

@ mothers
O fathers

12 months pp.

b HRQL among unexposed parents throughout the first 12
months postpartum

100

PedsQL™ FIM sum score

14 days pp.

6 months pp.

@ mothers

O fathers

12 months pp.

Study period

™

™

Fig. 2 a Mean PedsQL ™ FIM sum scores in the NICU cohort throughout the course of the study. PedsQL ™ FIM scores range from 0-100 with higher
scores indicating increased HRQL. Circles indicate mean PedsQL™ FIM sum scores, error bars indicate standard deviation. PedsQL"™ FIM = Pediatric
Quality of Life Inventory Family Impact Module, NICU=Neonatal Intensive Care Unit, pp.=postpartum b Mean PedsQL"™ FIM sum scores

™

in the unexposed cohort throughout the course of the study. PedsQL ™ FIM scores range from 0-100 with higher scores indicating increased HRQL.

Circles indicate mean PedsQL™ FIM sum scores, error bars indicate standard deviation. PedsQL

Impact Module, pp.=postpartum

[42, 43], and mothers’ postpartum HRQL has been found
to be negatively affected by maternal morbidity [44, 45]
or problems in childcare tasks predominantly performed
by women, such as breastfeeding difficulties [46]. In
addition, mothers often appear to spend more time in
the NICU, while fathers are still frequently tasked with
taking on the role of “breadwinners” who are forced
to divide their time between NICU and work [22, 47].
This may result in fathers experiencing less exposure

™

FIM = Pediatric Quality of Life Inventory Family

to NICU-related stressors. At the same time, work also
appears to represent a coping strategy for some fathers
[48].

Participants’ PSOC scores were similar to those of a
cohort of parents of 3- to 6-year-old children surveyed
within the frame of a German public health research pro-
ject [21], while also showing similarities to results from
the limited number of studies that have previously exam-
ined PSOC in NICU parent populations [49, 50]. Huang
et al. reported slightly lower and Garfield et al. slightly
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Table 4 Overview of PedsQL™ FIM subdomain scores for mothers in both cohorts throughout the study
NICU cohort Unexposed Cohen’s NICU cohort Unexposed Cohen’s NICU cohort Unexposed Cohen’s
14 days cohort d 6 months cohort d 12 months  cohort d
(n=73) 14 days (n=61) 6 months (n=58) 12 months
(n=83) (n=69) (n=68)
PedsQL FIM 587 (16.9) 81.4(13.6) -15 70.8 (19.0) 76.0 (15.9) -.30 77.0 (15.8) 75.1 (15.6) aa
sum score,
mean (SD)
Physical func-  49.7 (21.8) 71.2(19.0) -1.06 65.8 (23.6) 67.6(19.8) -.08 69.1 (20.0) 65.7 (21.6) 12
tioning,
mean (SD)
Emotional 54.1(21.8) 83.6(16.7) -1.53 71.9(26.3) 782 (18.3) -.28 80.5 (18.1) 75.0(18.7) 32
functioning,
mean (SD)
Social func- 55.7 (23.3) 81.3(19.3) -1.20 69.0 (24.8) 75.8(22.4) -.29 77.9(20.9) 749 (21.7) 14
tioning,
mean (SD)
Cognitive 59.4(29.4) 81.2(20.1) -.88 72.2 (24.6) 74.1(23.1) -.08 774 (204) 724 (23.7) 24
functioning,
mean (SD)
Communica- 68.5(22.5) 925 (11.5) -1.37 77.5(22.6) 87.9(15.6) - 54 82.3(20.3) 86.5 (17.6) -22
tion, mean (SD)
Worry, mean 68.8(21.9) 934 (11.7) —143 75.6 (21.3) 87.0(18.6) -57 82.6 (20.0) 90.2 (13.3) - 46
(SD)
Missing Worry, 1 (1) 1(1) 1(2) 3(4) 0(0) 2(3)
n (%)
Daily activities, 31.7 (24.9) 61.9 (29.9) -1 56.3(28.0) 62.8(23.8) -25 69.7 (24.4) 65.8 (26.2) 15
mean (SD)
Missing Daily 0(0) 2(2) 0(0) 2(3) 0(0) 2(3)
Activities, n (%)
Family rela- 76,9 (20.6) 85.3(19.0) - 42 75.9(21.0) 76.1(21.5) -.01 76.8 (21.1) 734(23.0) 16
tionships,
mean (SD)
Missing Family 0 (0) 2(2) 0(0) 2(3) 0(0) 1(1)
Relationships,
n (%)

™

PedsQL " FIM scores range from 0-100 with higher scores indicating increased HRQL. Cohen’s d illustrates effect sizes of differences in results among mothers of both

cohorts

NICU = Neonatal intensive care unit, FIM = Family Impact Module, HRQL = Health-related quality of life, SD= Standard deviation

higher PSOC scores for parents of preterm infants, both
using the original 17-item PSOC version as opposed to
the 16-item German version. Cultural aspects as well
as intervention and time effects may play a role in the
observed discrepancies.

Mothers of infants hospitalized in the NICU had higher
PSOC scores than unexposed mothers at 12 months
postpartum. Vance et al. describe that “[parenting] con-
fidence is strengthened by effective parenting [...] and
the developmental success or sustained health of a child
[...]7[51]. NICU parents experience a somewhat delayed
start to independent parenting and may not fully assume
their primary caregiving role until after discharge from
the hospital. It seems plausible that after several months
of successful independent parenting and care of their
medically fragile infants, parents’ sense of parenting

competence may even exceed that of parents of healthy
infants.

Similar dynamics for parenting satisfaction and parent-
ing “mastery” among mothers of very low birthweight
(VLBW) and mothers of term infants as in this study
were reported by Singer et al. [52]. The authors sug-
gested that greater satisfaction and coping among moth-
ers of VLBW infants might result from a psychological
phenomenon known as “posttraumatic growth” Herein,
adverse life events induce positive personal develop-
ments in an individual’s life [53]. “Greater appreciation
of life” has previously been listed as a possible outcome
[54, 55]. A recent study found that up to 65% of parents
of preterm infants surveyed displayed moderate to high
levels of posttraumatic growth [56].
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Table 5 Overview of PedsQL™ FIM subdomain scores for fathers in both cohorts throughout the study

NICU Unexposed Cohen’s NICU Unexposed Cohen’s NICU cohort Unexposed cohort Cohen’s
cohort cohort d cohort cohort d 12 months 12 months d
14days 14 days 6 months 6 months (n=37) (n=30)
(n=58) (n=39) (n=40) (n=34)
PedsQL FIM sum 69.8(13.9) 83.1(10.6) —1.05 739 (14.6) 79.0(11.0) -.38 75.7 (17.3) 76.1 (11.8) -.03
score, mean (SD)
Physical Functioning, 643 (21.0) 75.3(16.8) -.56 674 (21.6) 71.1(144) -.20 704 (19.8) 65.8 (16.7) 25
mean (SD)
Emotional Function- 692 (19.7) 884 (13.9) —1.08 80.9(18.3) 86.0(10.1) -.34 81.8(17.9) 83.2(15.4) -.08
ing
mean (SD)
Social Functioning, 67.7(20.7) 784(184) -.54 70.1(217) 772(0173) -.36 72.6 (24.3) 71.3(19.0) 06
mean (SD)
Cognitive Function-  76.0(18.8) 82.6(15.6) -.37 706 (227) 779(152) -.37 723 (23.6) 76.8(16.7) -22
ing, mean (SD)
Communication, 79.0 (19.6) 93.8(11.7) -.88 822 (16.2) 93.1(9.1) -.82 83.8(19.0) 914 (9.7) - 49
mean (SD)
Worry, mean (SD) 70.6(20.3) 93.5(10.9) -1.33 83.1(15.5) 87.9(14.8) -.32 84.3 (20.0) 90.3 (12.5) -.35
Missing Worry, n (%) 0(0) 0(0) 1(2) 0(0) 2(5) 0(0)
Daily Activities, 46.3 (25.6) 63.7 (23.3) -.70 59.2(285) 63.5(21.8) -17 66.0 (28.7) 594 (26.1) 24
mean (SD)
Missing Daily Activities, 1(2) 0(0) 0(0) 0(0) 0(0) 0(0)
n (%)
Family Relationships, 80.1(17.6) 85.9(14.3) -.35 759(174) 77.5(15) -.10 75.1(234) 71.2(17.2) 19
mean (SD)
Missing Family Rela- 1(2) 0(0) 0(0) 0(0) 0(0) 0(0)

tionships, n (%)

™

PedsQL "~ FIM scores range from 0 — 100 with higher scores indicating increased HRQL. Cohen'’s d illustrates effect sizes of differences in results among fathers of both
cohorts

PedsQL™ FIM = Pediatric Quality of Life Inventory Family Impact Module, NICU =Neonatal intensive care unit, HRQL = Health-related quality of life, SD = Standard
deviation

Table 6 Adjusted associations between cohort affiliation and HRQL, maternal participants

95% Cl
B SE B T Pvalue LCI udi
NICU vs. unexposed T1 (n=156) —20.26 4.14 -.54 -4.89 <.001 —28.44 -12.08
NICU vs. Unexposed T2 (n=125) —4.77 5.18 -.14 -92 36 —15.05 550
NICU vs. Unexposed T3 (n=122) -1.18 443 -.04 -27 79 —-9.97 7.59

Multiple linear regression analysis with health-related quality of life (measured using PedsQL™ FIM sum score) as dependent variable, maternal participants 14 days
(T1), 6 months (T2) and 12 months (T3) postpartum. All multiple linear regression models were adjusted for potential confounders (infant’s gestational age, parental
age, relationship status, previous children, education, twin status and extent of professional occupation before current pregnancy)

HRQL: Health-related quality of life, PedsQL™ FIM = Pediatric Quality of Life Inventory Family Impact Module, B=adjusted mean difference, SE=Standard error,
B =Standardized mean difference, LCl=Lower confidence interval, UCI=Upper confidence interval, Cl=Confidence interval, R=Multiple correlation coefficient,
R?=Multiple coefficient of determination

T1.:n=156; R?=.42; corrected R?*=.34; F (20.40)=4.95; P<.001
T2.:n=125;R?=.10; corrected R?=—.06; F (19.11)=.62; P= .88
T3.:n=122; R*=.17; corrected R*=.03; F (18.10)=1.19; P= .28

Research has also suggested that there may be recip- may be associated with lower rates of maternal depres-
rocal relationships between parenting self-efficacy and  sion and anxiety [58]. With this in mind, it seems con-
mental health [57] and that higher parenting self-efficacy = ceivable that increases in parental HRQL and parenting
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Table 7 Adjusted association between cohort affiliation and HRQL, paternal participants
95% Cl
B SE T P value LCI ucl
NICU- vs. unexposed T1 (n=97) -9.40 4.39 -33 =214 04 -18.14 -.65
NICU vs. unexposed T2 (n=71) —4.34 476 =17 -91 37 -13.89 522
NICU vs. unexposed T3 (n=64) -1.79 6.49 -.060 -.28 78 -14.87 11.28

™

Multiple linear regression analysis with health-related quality of life (measured using PedsQL ~ FIM sum score) as dependent variable, paternal participants, 14 days

(T1), 6 months (T2) and 12 months postpartum (T3)

All multiple linear regression models were adjusted for potential confounders (infant’s gestational age, parental age, relationship status, previous children, education,

twin status and extent of professional occupation before current pregnancy)

™

HRQL = Health-related quality of life, PedsQL " FIM = Pediatric Quality of Life Inventory Family Impact Module, B=adjusted mean difference, SE=Standard error,
B=Standardized mean difference, LCl=Lower confidence interval, UCI=Upper confidence interval, CI=Confidence interval, R=Multiple correlation coefficient,

R?=Multiple coefficient of determination

T1:n=97; R?=.37; corrected R?=.23; F (18.78) = 2.56; P=.002
T2:n=71; R?=40; corrected R?=.20; F (17.53) =2.04; P=.03
T3: n=64; R?=.25; corrected R2=—.01; F (16.47) =.97; P=.50

Table 8 Self-rated parental competence among mothers in both cohorts measured using Parenting Sense of Competence Scale

NICU cohort  Unexposed P value

6 months cohort

(n=61) 6 months

(n=69)

PSOC total score, mean (SD) 70 (9.1) 70.6 (9.6) 70
Missing “Total score’; n (%) 203 4(6)
PSOC Satisfaction, 37.8(6) 396 (6.7) e
mean (SD)
Missing “Satisfaction’, n (%) 2(3) 4(6)
PSOC Self-efficacy, 322 (4.4) 31 (4.3) 14
mean (SD)
Missing “Self-efficacy’, n (%) 2(3) 4(6)

Cohen’sd NICU Unexposed cohort  Pvalue Cohen’sd
cohort 12 months (n=68)
12 months
(n=58)
-.07 74.8 (9) 69.9 (9.5) .005 53
1) (1)
-.29 416 (6.3) 38.8(6.3) 02 44
1) (1)
28 33.1(3.8) 31.1(4.3) 008 49

1) Q)

Parenting Sense of Competence Scale was administered at 6 and 12 months postpartum respectively. Total scores range from 16 — 96. Higher scores indicate increased
parenting sense of competence. Cohen’s d illustrates effect sizes in differences in results between NICU mothers and unexposed mothers and NICU fathers and
unexposed fathers. NICU = Neonatal intensive care unit, PSOC = Parenting sense of competence scale, SD = Standard deviation

competence may be correlated within the NICU cohort
in our study, and that increased parenting competence
may have contributed to increases in parental HRQL, or
vice versa.

Limitations

Main limitation of the current study is its single-center
design. Given the high proportion of married, univer-
sity-educated participants, some degree of selection
bias must be acknowledged. Non-German speaking
parents and parents with psychiatric conditions requir-
ing medical treatment were excluded from participa-
tion. Previous studies found that single-parenting [33],
mental health disorders [32, 33, 59] and low socioeco-
nomic status [60, 61] may negatively impact parental
HRQL. The composition of our study sample may
therefore limit the generalizability of our findings.

Large parts of this study were unexpectedly con-
ducted during the COVID-19 pandemic, with all par-
ents recruited after March 2020 being affected by
visitation restrictions. Previous studies examining pan-
demic impact on parents in the NICU found that par-
ents struggled with limited access to their infants and
the inability to visit together with their spouses [62—64].
Parents reported that they felt visitation restrictions had
increased their NICU-related stress [65]. Therefore, our
observations may not be as applicable to experiences of
parents outside of a pandemic setting.

Knowledge of gender-specific HRQL among parents
of infants in the NICU remains sparse, and additional
research is needed to assess the replicability of the results
of this study and the variables that influence maternal
and paternal HRQL. Gaining insight into the factors that
influence parental HRQL at different points throughout
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Table 9 Self-rated parental competence among fathers in both cohorts measured using Parenting Sense of Competence Scale

NICU cohort  Unexposed
6 months cohort
(n=40) 6 months
(n=34)
PSOC Total score, 69.4 (8.7) 72.8(9)
Mean (SD)
Missing “Total Score’, n (%) 1(3) 0(0)
PSOC Satisfaction, 38(5.3) 412 (6)
Mean (SD)
Missing “Satisfaction’, n (%) 13) 0(0)
PSOC Self-efficacy, 314 (4.6) 31.5(5.3)
Mean (SD)
Missing “Self-efficacy’, n (%) 13) 0(0)

Pvalue Cohen'sd NICU Unexposed Pvalue Cohen’sd
cohort cohort
12 months 12 months
(h=37) (n=30)
a3 -39 735(88) 717 (7.8) 38 22
0(0) 103)
02 -.57 42 (6) 40(5.9) 19 34
0(0) 1)
>.99 -.02 3154.2) 316 (3.6) 91 -.03
0(0) 103)

Parenting Sense of Competence Scale was administered at 6 and 12 months postpartum respectively. Total scores range from 16 — 96. Higher scores indicate increased
parenting sense of competence. Cohen’s d illustrates effect sizes in differences in results between NICU mothers and unexposed mothers and NICU fathers and
unexposed fathers. NICU = Neonatal intensive care unit, PSOC = Parenting sense of competence scale, SD = Standard deviation

childhood may be helpful in targeting interventions to
better support affected parents.

Abbreviations

@] Confidence interval

GA Gestational age

HRQL Health-related quality of life

NICU Neonatal intensive care unit

PedsQL™ FIM  Pediatric Quality of Life Inventory Family Impact Module
IQR Interquartile range

PSOC Parenting Sense of Competence Scale

SD Standard deviation

VLBW Very low birthweight

Acknowledgements

Acknowledgments: We would like to thank all participating families and NICU
team members for their support of this study. Some elements of this study are
part of the doctoral theses of two coauthors (MS, JK).

Authors’ contributions

Author Contributions: JK and AK had full access to all of the data in the

study and take responsibility for the integrity of the data and the accuracy

of the data analysis. Concept and design: All authors. Acquisition, analysis, or
interpretation of data: All authors. Drafting of the manuscript: JK, MS, AK. Criti-
cal review of the manuscript for important intellectual content: All authors.
Statistical analysis: JK, MSU. Obtained funding: AK. Administrative, technical, or
material support: All authors. Supervision: MSU, EM, AK.

Funding

Open Access funding enabled and organized by Projekt DEAL. The study was
supported by a grant from the local Parent Support organization Frithstart e.V.
Mainz.

Role of the funder/sponsor:

The funder had no role in study design, procedures, or analysis.

Data availability

Participant-level data will not be disclosed to third parties for data protection
reasons. The final trial dataset is accessed only by the principal investigator
and research team members directly involved in the study. Study-related
materials will either be part of the publication or will be available upon
reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the responsible Ethics Committee of the Medical
Association of Rhineland-Palatinate on January 7, 2020 (reference number
2019-14733_1). All participants provided written informed consent before
participation.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 11 November 2024 Accepted: 16 February 2025
Published online: 15 March 2025

References

1. Bernardo J, et al. Parental Stress and Mental Health Symptoms in the
NICU: Recognition and Interventions. NeoReviews. 2021;22(8):e496-505.

2. Treyvaud K. Parent and family outcomes following very preterm or
very low birth weight birth: A review. Semin Fetal Neonatal Med.
2014;19(2):131-5.

3. Lasiuk GC, Comeau T, Newburn-Cook C. Unexpected: an interpretive
description of parental traumas’associated with preterm birth. BMC
Pregnancy Childbirth. 2013;13(1):S13.

4. Baum N, et al. No longer pregnant, not yet a mother: giving birth
prematurely to a very-low-birth-weight baby. Qual Health Res.
2012;22(5):595-606.

5. Spinelli M, et al."l still have difficulties feeling like a mother”: The
transition to motherhood of preterm infants mothers. Psychol Health.
2016;31(2):184-204.

6. Garfield, CF, Y. Lee, and H.N. Kim, Paternal and Maternal Concerns for
Their Very Low-Birth-Weight Infants Transitioning From the NICU to
Home. The Journal of Perinatal & Neonatal Nursing, 2014. 28(4).

7. Wade KC, et al. Pediatric care for preterm infants after NICU discharge:
high number of office visits and prescription medications. J Perinatol.
2008;28(10):696-701.

8. Staver MA, Moore TA, Hanna KM. An integrative review of maternal dis-
tress during neonatal intensive care hospitalization. Arch Womens Ment
Health. 2021,24(2):217-29.

9. Caporali C, et al. A global perspective on parental stress in the
neonatal intensive care unit: a meta-analytic study. J Perinatol.
2020;40(12):1739-52.



Karsch et al. Health and Quality of Life Outcomes

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

(2025) 23:24

Roque ATF, et al. Scoping Review of the Mental Health of Parents of
Infants in the NICU. J Obstet Gynecol Neonatal Nurs. 2017;46(4):576-87.

. Gerstein ED, et al. Maternal Depression and Stress in the Neonatal Inten-

sive Care Unit: Associations With Mother-Child Interactions at Age 5 Years.
J Am Acad Child Adolesc Psychiatry. 2019;58(3):350-358.e2.

Huhtala M, et al. Parental Psychological Well-Being and Behavioral Out-
come of Very Low Birth Weight Infants at 3 Years. Pediatrics. 2012;129(4):
e937.

Huhtala M, et al. Associations between parental psychological well-being
and socio-emotional development in 5-year-old preterm children. Early
Hum Dev. 2014;90(3):119-24.

Ebrahim S. Clinical and public health perspectives and applica-

tions of health-related quality of life measurement. Soc Sci Med.
1995;41(10):1383-94.

Adams SY, et al. “Quality of life": parent and neonatologist perspectives. J
Perinatol. 2020;40(12):1809-20.

Janvier A, et al. Measuring and communicating meaningful outcomes in
neonatology: A family perspective. Semin Perinatol. 2016;40(8):571-7.
Amorim M, et al. Quality of life among parents of preterm infants: a scop-
ing review. Qual Life Res. 2018;27(5):1119-31.

Donohue PK. Health-related quality of life of preterm children and their
caregivers. Ment Retard Dev Disabil Res Rev. 2002;8(4):293-7.

Varni JW, et al. The PedsQL™ Family Impact Module: Preliminary reliability
and validity. Health Qual Life Outcomes. 2004;2(1):55.

Gibaud-Walston, J. and L. Wandersman, Parenting sense of competence
scale. U: J. Touliatos, BR Perlmutter i GW Holden (Ed.), Handbook of
family measurement techniques 2, 166-167. 1978, Thousand Oaks: Sage
Publications.

Losel, F, et al,, Skalen zur Messung elterlichen Erziehungsverhaltens bei
Vorschul-und Grundschulkindern. Universitat Erlangen-Nurnberg, 2003.
Schuetz Haemmerli N, et al. Comparative Evaluation of Parental Stress
Experiences Up to 2 to 3 Years After Preterm and Term Birth. Adv Neona-
tal Care. 2020;20(4):301-13.

Obeidat HM, Bond EA, Callister LC. The parental experience of having an
infant in the newborn intensive care unit. J Perinat Educ. 2009;18(3):23-9.
Al Maghaireh DF, et al. Systematic review of qualitative studies exploring
parental experiences in the Neonatal Intensive Care Unit. J Clin Nurs.
2016;25(19-20):2745-56.

Fenwick J, Barclay L, Schmied V. Craving closeness: a grounded theory
analysis of women’s experiences of mothering in the Special Care Nurs-
ery. Women Birth. 2008;21(2):71-85.

Aydon L, et al. Transition from hospital to home: Parents’ perception of
their preparation and readiness for discharge with their preterm infant. J
Clin Nurs. 2018,27(1-2):269-77.

Spence, CM,, et al,, Parent Experiences in the NICU and Transition to
Home. Int J Environ Res Public Health, 2023. 20(11).

Murdoch MR, Franck LS. Gaining confidence and perspective: a phenom-
enological study of mothers'lived experiences caring for infants at home
after neonatal unit discharge. J Adv Nurs. 2012;68(9):2008-20.

Baldwin S, et al. Mental health and wellbeing during the transition to
fatherhood: a systematic review of first time fathers' experiences. JBI Data-
base System Rev Implement Rep. 2018;16(11):2118-91.

Martins CA. Transition to parenthood: consequences on health and well-
being. A qualitative study Enferm Clin (Engl Ed). 2019;29(4):225-33.
Delicate A, Ayers S, McMullen S. A systematic review and meta-synthesis
of the impact of becoming parents on the couple relationship. Midwifery.
2018;61:88-96.

Moura MRS, et al. Factors associated with the quality of life of mothers of
preterm infants with very low birth weight: a 3-year follow-up study. Qual
Life Res. 2017;26(5):1349-60.

McAndrew S, et al. A Prospective Study of Parent Health-Related Quality
of Life before and after Discharge from the Neonatal Intensive Care Unit. J
Pediatr. 2019;213:38-45.e3.

Hafeez S, et al. Quality of Life of Parents of Very Low Birth Weight

Babies Admitted to the Neonatal Intensive Care Unit. Indian Pediatr.
2023,60(4):317-9.

Berlin KEK, et al. Health-Related Quality of Life for Parents of Infants with
Bronchopulmonary Dysplasia. J Pediatr. 2024;264: 113773.

Davison KK, et al. Fathers' Perceived Reasons for Their Underrepresenta-
tion in Child Health Research and Strategies to Increase Their Involve-
ment. Matern Child Health J. 2017;21(2):267-74.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Page 12 of 13

Schappin R, et al. Rethinking Stress in Parents of Preterm Infants: A Meta-
Analysis. PLoS ONE. 2013;8(2): €54992.

Shetty, A, et al., Prevalence of anxiety, depression, and stress among par-
ents of neonates admitted to neonatal intensive care unit: a systematic
review and Meta-analysis. Clin Exp Pediatr, 2023.

Amorim M, et al. Quality of life of parents of very preterm infants 4
months after birth: a mixed methods study. Health Qual Life Outcomes.
2018;16(1):178.

Alves E, et al. Quality of Life of Mothers and Fathers 4 to 6 Months

After Birth: The Effect of a Very Preterm Delivery. Matern Child Health J.
2023;27(10):1719-25.

Nordheim T, et al. Hope in Parents of Very-Low Birth Weight Infants and
its Association with Parenting Stress and Quality of Life. J Pediatr Nurs.
2018;38:e53-8.

Zeitlin J, et al. The Impact of Severe Maternal Morbidity on Very Preterm
Infant Outcomes. J Pediatr. 2019;215:56-63.e1.

Kilpatrick SJ, et al. Confirmed severe maternal morbidity is associated
with high rate of preterm delivery. Am J Obstet Gynecol. 2016;215(2):233.
el-7.

Malaju MT, Alene GD, Azale T. Impact of maternal morbidities on the
longitudinal health-related quality of life trajectories among women who
gave childbirth in four hospitals of Northwest Ethiopia: a group-based
trajectory modelling study. BMJ Open. 2022;12(3): e057012.
Trivino-Judrez JM, et al. Health related quality of life of women at the
sixth week and sixth month postpartum by mode of birth. Women Birth.
2017,;30(1):29-39.

Mortazavi F, et al. Maternal quality of life during the transition to mother-
hood. Iran Red Crescent Med J. 2014;16(5): e8443.

Noergaard B, et al. Fathers'Needs and Masculinity Dilemmas in

a Neonatal Intensive Care Unit in Denmark. Adv Neonatal Care.
2017;17(4):E13-e22.

Pohlman S.The primacy of work and fathering preterm infants: findings
from an interpretive phenomenological study. Adv Neonatal Care.
2005;5(4):204-16.

Huang L, et al. Parenting sense of competence among chinese parents
of premature infants: a cross-sectional study. BMC Pregnancy Childbirth.
2023;23(1):399.

Garfield, CF, et al,, An mHealth Intervention to Support Parenting Self-
efficacy in the NICU from Admission to Home. J Pediatr, 2022.

Vance AJ, Brandon DH. Delineating Among Parenting Confidence, Parent-
ing Self-Efficacy, and Competence. ANS Adv Nurs Sci. 2017;40(4):E18-e37.
Singer L, et al. Longitudinal Predictors of Maternal Stress and Coping After
Very Low-Birth-Weight Birth. Arch Pediatr Adolesc Med. 2010;164:518-24.
Mangelsdorf J. Posttraumatisches Wachstum. Zeitschrift fir Psychodrama
und Soziometrie. 2020;19(1):21-33.

Picoraro JA, et al. Posttraumatic growth in parents and pediatric patients.
J Palliat Med. 2014;17(2):209-18.

Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: measur-
ing the positive legacy of trauma. J Trauma Stress. 1996;9(3):455-71.
Wang F, et al. Post-traumatic growth and influencing factors among
parents of premature infants: a cross-sectional study. BMC Psychology.
2023;11(1):388.

Kunseler, FC, et al, Changes in parenting self-efficacy and mood
symptoms in the transition to parenthood: A bidirectional association.
Parenting: Science and Practice, 2014. 14(3-4): p. 215-234.

Kohlhoff J, Barnett B. Parenting self-efficacy: links with maternal
depression, infant behaviour and adult attachment. Early Hum Dev.
2013;89(4):249-56.

Acharya, K, et al.,, Parent Health-Related Quality of Life for Infants with
Congenital Anomalies Receiving Neonatal Intensive Care. J Pediatr, 2022.
Lakshmanan A, et al. The impact of preterm birth <37 weeks on parents
and families: a cross-sectional study in the 2 years after discharge

from the neonatal intensive care unit. Health Qual Life Outcomes.
2017;15(1):38.

Obregon E, et al. Health related quality of life (HRQoL) in mothers of
premature infants at NICU discharge. J Perinatol. 2019;39(10):1356-61.
Kyna NM, et al. Starting parenting in isolation a qualitative user-initiated
study of parents’experiences with hospitalization in Neonatal Intensive
Care units during the COVID-19 pandemic. PLoS ONE. 2021;16(10):
e0258358.



Karsch et al. Health and Quality of Life Outcomes (2025) 23:24

63. Meesters N, et al. COVID-19 lockdown impacts the wellbeing of parents
with infants on a Dutch neonatal intensive care unit. J Pediatr Nurs.
2022;62:106-12.

64. Campbell-Yeo M, et al. The Impact of Parental Presence Restrictions on
Canadian Parents in the NICU During COVID-19: A National Survey. J Fam
Nurs. 2023;29(1):18-27.

65. Vance AJ, et al. Parents’ pandemic NICU experience in the United States: a
qualitative study. BMC Pediatr. 2021;21(1):558.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13



	Trajectory of parental health-related quality of life after neonatal hospitalization – a prospective cohort study
	Abstract 
	Background 
	Objective 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and setting
	Participants and procedure
	Study outcomes
	Statistical analysis

	Results
	Parental health-related quality of life
	Self-rated parental competence

	Discussion
	Limitations

	Acknowledgements
	References


