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Abstract
The purpose of this study is to describe the prevalence and severity of respiratory symptoms in children born very
preterm and to assess their association with parents’ health-related quality of life (HRQoL) and family functioning.
We conducted a cross-sectional study and recruited children born less than 32 weeks’ gestation between January 2006 and
December 2019, in the greater Zurich area, Switzerland. Between May and December 2021, parents were invited to com-
plete an online survey for their preterm child and for a control term born (> 37 weeks’ gestation) sibling aged 1 to 18 years.
We used a validated questionnaire to assess respiratory symptoms and thePediatrics Quality of Life Family Impact Module
(PedsQL FIM) to assess parents’ HRQoL and family functioning. The survey was completed for 616 very preterm children
(99 with bronchopulmonary dysplasia (BPD)) and 180 controls. Girls made up 45% (46% in controls) of the sample, and
63% (60% in controls) of participants were aged 6 to 18 years (school-age). Very preterm children reported a higher risk of
respiratory symptoms than controls, especially preschoolers and those with moderate-to-severe BPD. Parents of children with
“mild” and “moderate-severe” respiratory symptoms had on average —3.9 (95%CI: —6.6 to—1.1) and —8.2 (—11.2 to —5.2)
lower PedsQL FIM total score, respectively, than parents of children with no symptoms. The same pattern was observed
after stratifying by age categories.

Conclusions: Our study suggests that respiratory morbidity in very preterm children has a negative impact on parents’
HRQoL and family functioning, even beyond the first years of life.

What is Known:
o The burden of respiratory morbidity associated with very premature birth is high and last far beyond the neonatal period.
® Respiratory morbidity contributes to lower health-related quality of life (HRQoL) in parents of very preterm children in early infancy.

What is New:

® Respiratory morbidity in very preterm children has a negative impact on parents’ HRQoL and family functioning beyond the first years of life.

o Parents of very preterm children with moderate and severe respiratory symptoms are the ones who report lower scores, both for preschool and
school-age children.
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. Study design and participants
Introduction y desig P P

Over the last decades, the prevalence of very preterm birth
(<32 completed weeks’ gestation) has risen substantially [1].
Advances in neonatal care have improved survival rates [2,
3], but infants who survive are likely to face serious neonatal
morbidity. The lungs of very preterm infants are not fully
developed at birth and therefore are susceptible to subopti-
mal further development and to lung injury due to neonatal
factors, such as mechanical ventilation or oxygen therapy
[4, 5]. Indeed, despite advances in respiratory management,
the prevalence of bronchopulmonary dysplasia (BPD), also
called chronic lung disease of prematurity, has not decreased
[6, 7]. Previous research has shown that the burden of res-
piratory morbidity associated with prematurity and BPD are
high and last far beyond the neonatal period [8]. Premature
survivors, with or without BPD, require re-hospitalization
and inhalation therapy more often than full-term children
during the first year of life [9]. Also, compared to term born
children, very preterm children have a higher risk of wheez-
ing disorders [10] and show altered lung function trajectories
in childhood, particularly those with BPD [11].

The persistence of respiratory symptoms throughout
childhood in survivors of very premature birth may place
an important burden on their parents and families, accen-
tuating the burden that they already bear due to prema-
turity per se and other complications associated with it.
Compared to parents of term born children, parents of pre-
mature children have an increased risk of psychological
distress and are likely to report higher levels of stress and
poorer family functioning during infancy and early child-
hood [12-14]. In addition, previous studies have shown
that BPD and respiratory symptoms contribute to lower
health-related quality of life (HRQoL) in parents of very
preterm children during the first years of life [15-17].
However, despite this evidence, no previous study has
assessed whether respiratory morbidity in survivors of
very premature birth continues to affect parents’ health
and family functioning beyond infancy.

In this study, we aimed to describe the prevalence and
severity of respiratory symptoms in preschool and school-
age children born very preterm in comparison to a sample
of children born at term and to assess the associations of
respiratory morbidity in very preterm children with parents’
HRQoL and family functioning.

@ Springer

In this cross-sectional study, we recruited children born
less than 32 weeks’ gestation between January 2006 and
December 2019, in the greater Zurich area, Switzerland.
They were all included in the Swiss Neonatal Network &
Follow-Up Group (SwissNeoNet), a nationwide registry of
very preterm children [18]. Of 1697 eligible children, valid
postal addresses were obtained for 1401 of them. Invita-
tion letters were sent out in six rounds between May and
December 2021 and included a detailed description of the
study procedures in plain language. Parents were invited to
complete an online survey for their preterm child as well
as for a term born (>37 weeks’ gestation) sibling aged 1 to
18 years, referred as controls hereafter. Families who did
not complete the survey within 2 weeks received a reminder
call or a second invitation letter, if the phone number was
not available. Parents were given the option to complete a
paper version and with translation into English, French, and
Italian. We finalized data collection in May 2022.

After exclusion of children with non-pulmonary severe
chronic conditions or with a recent COVID-19 infection, 616
very preterm children (44% of the invited) and 180 controls
were included in the study (see details in the Supplementary
Methods). The analysis on the association between respira-
tory morbidity and parents’ HRQoL was restricted to very
preterm children, and for families with twins or triplets,
one child was randomly selected (n =533, Figure S1 in the
Supplement).

The study was approved by the Ethics Committee of the
Canton of Zurich, Switzerland (2020-02,396). Filling out
the online survey was considered as providing consent.

Respiratory symptoms

Parents completed a questionnaire about their child’s (chil-
dren’s) respiratory health. The questionnaire included vali-
dated questions from the Swiss Paediatric Airway Cohort
(SPAC) study [19]. Respiratory symptoms were categorized
into “mild” and “moderate-severe.” Children were classified
as having “mild” symptoms if they reported at least one of
the following: breathing difficulties during exertion, cough
without cold, nocturnal cough in the past 12 months, or
wheezing in the past 12 months. Children were classified as
having “moderate-severe” symptoms if they reported at least
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one of the following in the past 12 months: emergency visits
to the pediatrician or family doctor, a visit to a hospital’s
emergency ward, a hospitalization or inhalation therapy for
respiratory problems. We combined “mild” and “moderate-
severe” symptoms into a single variable with three catego-
ries: none, mild (only mild symptoms reported), and mod-
erate-severe (both mild and moderate-severe symptoms, or
only moderate-severe symptoms reported). This combined
variable was used as the main exposure variable to assess
the association between respiratory morbidity and parents’
HRQoL and family functioning.

The questions used to assess each respiratory symptom
are presented in Tables S1 in the Supplement.

Parents’ HRQoL and family functioning

The Pediatrics Quality of Life Family Impact Module 2.0
(PedsQL FIM) was used to assess parents’ HRQoL and
family functioning. The PedsQL FIM is a standardized self-
report questionnaire that measures the impact of chronic
pediatric health conditions on parental quality of life and
family functioning with reference to the last 4 weeks [20,
21]. It consists of 36 Likert-scaled items standing for several
functional dimensions and generates three scores (ranging
from O to 100): the total score, the parent HRQoL summary
score, and the family functioning summary score [21]. Higher
scores denote better parental HRQoL and family functioning.

Covariates

Neonatal characteristics for very preterm children were
retrieved from the SwissNeoNet registry. Gestational age was
categorized as 22 to 28 weeks (extremely preterm) or 28 to
31 weeks (very preterm). BPD status was defined as oxygen
use for 28 days, and its severity was defined based on oxygen
dependency at 36 weeks post-menstrual age [22]. Premature
children were classified as no-to-mild BPD and moderate-to-
severe BPD [22]. Birth weight z-scores and socioeconomic
status of the family were defined as previously published [23].

We collected information on children’s sex, age, weight,
and height in the online survey. We used height and weight
to derive age- and sex-specific body mass index (BMI)
z-scores [24]. We also collected information on maternal
smoking during pregnancy, parents’ nationality, educational
level, smoking status, history of atopy, number of siblings,
presence of chronic conditions, and who filled in the ques-
tionnaire. We classified children’s age as 1 to 5 years (pre-
school age) and 6 to 18 years (school age).

Statistical analysis

Data were presented as frequencies with percentages or as
medians with interquartile ranges. Descriptive analyses for

respiratory symptoms were stratified by age and BPD cat-
egories. Between-group comparisons were assessed using
unadjusted logistic regression.

To study the associations between the respiratory symp-
toms in very preterm children and the PedsQL FIM scores,
we used multivariable linear regression. Models were
adjusted for the child’s sex, age category, gestational age
categories, chronic conditions, number of siblings, parent’s
nationality, educational level, smoking status, history of
atopy, and for who filled in the survey. Models were per-
formed for the overall sample and stratified by age category.
To avoid biases due to missing data, we implemented mul-
tiple imputation by chained equations for missing values of
exposure, outcomes, and covariates, generating 25 complete
datasets. The percentage of missing data for each variable is
presented in Table S2 in the Supplement.

We performed several sensitivity analyses to assess the
robustness of our findings. We repeated the models after
excluding parents with PedsQL FIM scores below the first
percentile (to assess the influence of potential outliers) and
using the observed data (i.e., without imputation). Finally, we
repeated the models in the observed data by using 100 differ-
ent random samples for twins and triplets. All analyses were
conducted using the statistical software R (version 4.2.0).

Results
Study sample

The characteristics of the study sample are presented in
Table 1. Control and very preterm groups were comparable
in terms of sex, age, BMI z-score, and sociodemographic
characteristics. Very preterm children had a median (P,s;
P,5) gestational age of 29 weeks (27; 30), and 99 (16%) of
them were classified as having moderate-to-severe BPD. The
parents of the participants were mostly Swiss, and most of
them had a high education level. Compared to very prema-
ture children that did not participate in the study, participants
had a lower gestational age, lower birth weight, were more
likely to have moderate-to-severe BPD, and were from a
higher socioeconomic status (Table S3 in the Supplement).

Respiratory symptoms

Tables 2 and 3 show the prevalence of respiratory symptoms
in preschool and school-age children, respectively. In the
preschool-age group, very preterm children with no-to-mild
BPD and with moderate-to-severe BPD were more likely to
present “mild” symptoms (unadjusted odds ratio [95% CI]:
3.1[1.6to 6.1], P<0.001 and 4.1 [1.8 to 9.6], P <0.001,
respectively) than controls. Differences were especially rel-
evant for breathing difficulties during exertion and nocturnal
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Table 1 Characteristics of the
study sample

Control, n=180 Very preterm, n=616 p-valuea®
Children’s characteristics
Female sex 82/178 (46%) 2751616 (45%) 0.736
Age (years) 7.2 (4.6;10.4) 734.4,11.4) 0.537
Age categories 0.487
1to 5 years 67/180 (37%) 2471616 (40%)
6 to 18 years 113/180 (63%) 369/616 (60%)
Weight (kg) 24 (18; 36) 23 (16; 38) 0.653
Height (cm) 125 (108; 143) 125 (105; 148) 0.923
BMI z-score -0.2 (-1.0;0.4) -0.4(-1.2;0.5) 0.285
Chronic conditions 19/177 (11%) 120/589 (20%) 0.004
Number of siblings <0.001
None 0/179 (0%) 141/593 (24%)
One 113/179 (63%) 307/593 (52%)
Two or more 66/179 (37%) 145/593 (24%)
Parents’ characteristics
Maternal smoking during pregnancy 8/174 (5%) 25/561 (4%) 0.937
Smoking, at least one current smoker 33/175 (19%) 130/586 (22%) 0.346
History of atopy, at least one parent 122/180 (68%) 339/585 (58%) 0.018
Nationality, at least one Swiss 154/180 (86%) 484/597 (81%) 0.169
Education, at least one high level 137/179 (77%) 429/586 (73%) 0.374
Who complete the questionnaire 0.690
Mother alone 120/179 (67%) 419/612 (68%)
Mother and father 34/179 (19%) 122/612 (20%)
Father alone 25/179 (14%) 71/612 (12%)
Neonatal characteristics of very preterm children
Gestational age (weeks) 29 (27; 30)
Gestational age categories
28 to 31 weeks 404/616 (66%)
22 to 28 weeks 212/616 (34%)
Birth weight (g) 1140 (858; 1450)
Birth weight z-score —0.1(-0.6;0.4)

Moderate-to-severe BPD

99/615 (16%)

Data are median (P,s; P5) or n/N (%)

BMI body mass index, BPD bronchopulmonary dysplasia

#Pearson’s Chi-squared test; Wilcoxon rank sum test

cough in the past 12 months. Compared to controls, very pre-
term children with moderate-to-severe BPD also appeared
to be more likely to present “moderate-severe” symptoms
(2.4 [1.0 to 6.1], P=0.053), while this was not the case for
very preterm children with no-to-mild BPD. In the school-
age group, compared to controls, very preterm children with
no-to-mild BPD were more likely to report breathing dif-
ficulties during exertion, but there was no evidence for dif-
ferences in the prevalence of other respiratory symptoms.
In contrast, very preterm children with moderate-to-severe
BPD appeared to be more likely to have “mild” (2.0 [0.9
to 4.2], P=0.090) and “moderate-severe” (2.4 [0.6 to 6.5],
P =0.093) symptoms than controls, although evidence was
weak. This group was also more likely to report breathing
difficulties during exertion and inhalation therapy in the past
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12 months than controls. We found no evidence for differ-
ences in the prevalence of respiratory symptoms according
to BPD categories in very preterm born children, in either
age group. P-values for all between-group comparisons are
presented in Table S4 and S5.

In the preschool group, more than 50% of very pre-
term children reported respiratory symptoms, compared to
28% of controls (Fig. 1 and Table S6 in the Supplement).
Also, they were more likely to report “moderate-severe”
symptoms than controls. We observed a similar pattern for
school-age children, but in this case, there was no evidence
for differences in the combination of respiratory symptoms
between very preterm children and controls (Fig. 1 and
Table S6 in the Supplement).
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Table 2 Prevalence of mild and moderate-severe respiratory symptoms and between-group comparisons in preschool-age children

Symptoms C (n=67) VP no BPD (n=191) VP BPD (n=55) VPnoBPDvs.C VPBPDvs.C VP BPD vs. VP no
BPD

Mild symptoms 14/65 (22%) 81/177 (46%) 25147 (53%) 3.1[1.6t06.1] 4.1[1.8109.6] 1.3[0.7 to 2.6]

Breathing difficulties 1/64 2%) 16/176 (9%) 7/49 (14%) 6.3[1.2t0 114.9] 10.5[1.8t0200.0] 1.7 [0.6to4.2]
during exertion

Cough without cold 6/67 (9%) 31/191 (16%) 14/52 (27%) 2.0 [0.8 to 5.4] 3.7[1.4t011.4] 1.9 0.9 to 3.9]

Nocturnal cough past  3/66 (5%) 38/183 (21%) 11/46 (24%) 5.5[1.9t023.4] 6.6[1.9to030.6] 1.2 0.5 to 2.5]
12 months

Wheezing past 7/65 (11%)  35/185 (19%) 11/51 (22%) 1.9 0.9 to 5.0] 2.3[0.8t06.7] 1.2[0.5t02.5]
12 months

Moderate-severe 10/63 (16%) 43/164 (26%) 16/51 (31%) 1.9[09t04.2] 24[1.0to6.1] 1.3 [0.6 to 2.5]
symptoms

Emergency visits or
hospitalization past
12 months

Inhalation therapy past
12 months

6/62 (10%)  31/165 (19%)

8/67 (12%)  29/179 (16%)

13/51 (25%)

12/53 (23%)

2.2[0.9t0 6.0] 32[1.21t09.8] 1.5[0.7 t0 3.1]

1.4 0.6 to 3.5] 2.210.8 to 6.0] 1.5[0.7 to 3.2]

Data are presented as n/N (%). Between-group comparisons are presented as unadjusted OR (95% CI). P-values for between-group comparisons

are presented in Table S4

BPD bronchopulmonary dysplasia, C controls, CI confidence interval, OR odds ratio, VP no BPD very preterm with no-to-mild BPD, VP BPD

very preterm with moderate-to-severe BPD

Association of respiratory morbidity in very
preterm children with parents’ HRQoL and family
functioning

Table S7 in the Supplement shows descriptive statistics for
the PedsQL FIM scores. Overall median scores (P,s; P;5)
were 98.6 (88.9; 100) for the total score, 98.8 (88.8; 100) for
the parent HRQoL summary score, and 100 (84.4; 100) for

the family functioning summary score. Parents of preschool-
age children reported lower scores than parents of school-
age children.

After adjusting for relevant confounders, respiratory
morbidity in very preterm children was associated with
decreased parents’ HRQoL and family functioning (Fig. 2
and Table S8 in the Supplement). Parents of children
in the “mild” and “moderate-severe” categories had on

Table 3 Prevalence of mild and moderate-severe respiratory symptoms and between-group comparisons in school-age children

VP no BPD (n=325) VPBPD (n=44) VPnoBPDvs.C VPBPDvs.C VP BPD vs. VP no BPD

Symptoms C(n=113)

Mild symptoms 30/107 (28%) 100/285 (35%) 16/37 (43%)

Breathing difficulties ~ 6/106 (6%)  42/297 (14%) 7/41 (17%)
during exertion

Cough without cold 21/112 (19%) 56/323 (17%) 7144 (16%)

Nocturnal cough past ~ 11/109 (10%) 35/288 (12%) 5/38 (13%)
12 months

Wheezing past 6/109 (6%) 32/310 (10%) 3/43 (7%)
12 months

Moderate-severe 10/108 (9%)  40/301 (13%) 8/41 (20%)
symptoms

Emergency visits or
hospitalization past
12 months

Inhalation therapy past
12 months

4/108 (4%)

7/113 (6%)

17/303 (6%)

35/315 (11%)

4/42 (10%)

8/41 (20%)

1.4 0.9 to 2.3]
2.7[1.2t074]

0.9 [0.5 to 1.6]
1.2 0.6 to 2.6]

2.0[0.91t05.4]

1.5[0.7 t0 3.3]

1.5[0.6 to 5.5]

1.9 0.9 to 4.8]

2.0[091t04.2]
34([1.1to011.3]

0.8 [0.3 to 2.0]
1.3 0.4 to 4.0]

1.3[0.3to5.1]

2.4[0.8t0 6.5]

2.710.6to 12.1]

37[12t0 11.2]

1.4 [0.7 to 2.8]
1.2[0.5t0 2.9]

0.9 0.4 to 2.0]
1.1 0.4 to 2.8]

0.710.2to 1.9]

1.6 [0.6 to 3.5]

1.8 [0.5t0 5.1]

1.9[0.8 to 4.4]

Data are presented as n/N (%). Between-group comparisons are presented as unadjusted OR (95% CI). P-values for between-group comparisons

are presented in Table S5

BPD bronchopulmonary dysplasia, C controls, CI confidence interval, OR odds ratio, VP no BPD very preterm with no-to-mild BPD, VP BPD

very preterm with moderate-to-severe BPD

@ Springer
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Fig. 1 Combined variable for
respiratory symptoms, stratified
by age and BPD categories. 100
Group comparisons were
tested using Fisher’s exact
test: preschool-age children,
p-value =0.007; school-age
children, p-value =0.284.
Abbreviations: BPD, bron-
chopulmonary dysplasia; C,
controls; VP no BPD, very
preterm with no-to-mild BPD;
VP BPD, very preterm with
moderate-to-severe BPD

Percentage (%)
3 o

N
[&)]

0 -

C VP noBPD VP BPD

average —3.9 [95%CI: - 6.6 to—1.1; P=0.006] and — 8.2
[-11.2 to—5.2; P<0.001] lower total score, respectively,
than parents of children with no respiratory symptoms.
The same pattern was observed for the other two scores.
In models stratified by age category, the direction of the
observed associations remained stable. However, in the
group of preschool-age children, the evidence for an asso-
ciation between the “mild” category and the parent HRQoL
summary score was weak, and there was little evidence for
an association with the total score and the family function-
ing summary score. Results were similar in all sensitivity
analyses (Tables S9-S11 in the Supplement).

Discussion

In this cross-sectional study, we found that very preterm chil-
dren remain at increased risk of respiratory morbidity through
childhood, especially those with moderate-to-severe BPD. We
also found that respiratory morbidity in very preterm chil-
dren is associated with decreased parental HRQoL and family
functioning, both in preschool and school-age children.

Our results showing that very premature birth and BPD
are associated with increased risk of respiratory symptoms
through childhood are consistent with existing literature [8,
25-30]. We found that differences in respiratory morbid-
ity were greater for preschool-age children than for older
children. This finding is in line with a previous study that
followed children born extremely preterm during the first
decade of life and reported a substantial decrease in the
prevalence of respiratory symptoms and hospital admis-
sions after 5 years of age [27]. The reduction of respiratory
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A) Preschool-age children

B) School-age children
100

Percentage (%)
3 o

N
[&)]

VP noBPD VP BPD

None Mild . Moderate-severe

morbidity from the start of middle childhood onwards could
be attributed to airway repair and “catch-up” of alveolar
growth [31, 32]. However, although respiratory symptoms
appeared to decrease with age, we found evidence that
school-age children born very preterm were also at increased
risk for some respiratory symptoms. Specifically, compared
to term born children, those born very preterm were almost
three times more likely to report breathing difficulties dur-
ing exertion, and those with moderate-to-severe BPD were
also more likely to have received inhalation therapy in the
past 12 months. These findings are also in line with previous
research [26, 27, 29] and support the hypothesis that very
premature birth and BPD have long-term consequences on
respiratory health.

We found no evidence for differences in respiratory
symptoms between very preterm children with no-to-mild
BPD and with moderate-to-severe BPD. Although similar
results have been reported previously [30, 33], this find-
ing contrasts with other studies that showed differences in
respiratory symptoms and/or lung function according to
BPD severity [28, 29, 34]. Conflicting results may be due
to different sample size, age range, and classification of
BPD. In addition, it is possible that the current definition
of BPD [22] does not allow to capture risk factors for long-
term respiratory morbidity in survivors of very premature
birth. In fact, a recent study suggested that gestational age
and fetal growth restriction are better predictors of future
lung function deficits than a history of BPD in prematurely
born children [35].

Importantly, our study suggests that respiratory morbidity
in very preterm children is associated with decreased par-
ents’ HRQoL and family functioning beyond early infancy.
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Parents of children with “moderate-severe” respiratory
symptoms were the ones who reported lower scores, both
in preschool and school-age children. Previous studies have
shown that premature birth has a long-term negative impact
on parental and family outcomes [12, 36] and that parents of
children born very preterm remain at high risk of depression
and anxiety several years after birth, even after accounting
for child neurodevelopmental disability [12]. Our findings
suggest that respiratory morbidity may contribute to this
long-term association. Families of children with more severe
respiratory symptoms are likely to face greater healthcare
costs and disruption of their daily life [37, 38]. Also, the
presence of respiratory health problems may entail special
care needs that could adversely affect parental job stability
and time for personal care and leisure activities [39, 40],
which, in turn, may have a negative impact on their well-
being and family dynamics. We found that even the pres-
ence of “mild” symptoms alone related to decreased parents’
HRQoL and family functioning in school-age children, while
this association was less strong for preschool-age children.
Respiratory morbidity in school-age children could result in
more missed school days and, in consequence, in a greater
disruption of work-family balance [41].

This study has important implications for public health.
Our findings, together with previous research, show that res-
piratory morbidity associated with very premature birth is
likely to persist far beyond the neonatal period. This high-
lights the indisputable need of long-term monitoring strate-
gies for survivors of very premature birth, especially for those
with a history of moderate-to-severe BPD, to ensure that they
receive appropriate treatment. Several studies have shown
that uncontrolled respiratory symptoms in childhood can
have long-lasting effects on lung function growth [42-44].
The negative association between respiratory morbidity and
parents” HRQoL also requires special attention. Previous
research has reported that parental quality of life and mental
health play a crucial role on the control and course of chil-
dren’s respiratory illness [45]. Therefore, this perspective is
essential both for a more extensive understanding of respira-
tory health in children and potential interventions.

Strengths and limitations

Strengths of this study include the detailed assessment of res-
piratory symptoms and the broad age range of participants,
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which allowed us to assess the prevalence of respiratory
symptoms and its association with parents’ HRQoL and
family functioning separately for preschool and school-age
children. The selection of controls among the term born sib-
lings of children born very preterm is another strength of
the study, since siblings share the same environment and the
atopic family constellation that could potentially affect res-
piratory symptoms.

The cross-sectional design and the small sample size for
some of the groups, which may have diminished the power
to identify between-group differences for respiratory symp-
toms, are limitations of the study. Also, the limited response
rate and resulting potential selection bias may affect our
results: very preterm children participating in the study had
a lower gestational age, lower birth weight, were more likely
to have moderate-to-severe BPD, and were from a higher
socioeconomic status than eligible children that did not par-
ticipate in the study. In addition, the assessment of respira-
tory symptoms was based on parental report, and therefore,
it may be affected by potential recall bias. Also, parents
of older children may be less aware of their children’s res-
piratory symptoms as older children are more independent.
Finally, although the analysis assessing the association of
respiratory symptoms with parents’” HRQoL and family
functioning was adjusted for a wide range of potential con-
founders (including children’s chronic conditions and fam-
ily history of atopy), we cannot rule out potential residual
confounding.

Conclusion

Our study, together with existent literature, provides evi-
dence that survivors of very premature birth remain at
increased risk of respiratory morbidity through childhood,
especially those with a history of moderate-to-severe BPD.
Importantly, our study suggests that respiratory morbidity
in very preterm children has a negative impact on par-
ents’ HRQoL and family functioning, even beyond the first
years of life. This finding highlights the need for appro-
priate monitoring and support for families of survivors of
very premature birth.
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