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Abstract

Background: After repair of esophageal atresia (EA), childhood survivors commonly present with digestive and
respiratory morbidity, and around 55% have associated anomalies. Although it is known that these problems can
reduce health-related quality of life in children with EA, less is understood about the impact on the family. We aimed
to identify factors related to family impact in children with EA.

Methods: One parent each of a child with EA (2-18years) in 180 families from Sweden and Germany answered
the PedsQL™ Family Impact Module as the dependent variable. The independent variables were the child's parent-
reported health-related quality of life as measured by PedsQL™ 4.0, current symptoms, school situation, and parent/
family characteristics together with child clinical data from the medical records.

Results: Stepwise multivariable regression analysis showed a multifactorial model of the total family impact

scores (R? = 0.60), with independent factors being the child’s overall generic health-related quality of life, school-
absence > 1/month, severe tracheomalacia, a family receiving carer’s allowance, and a parent with no university/col-
lege education, p < 0.05. Logistic regression analysis showed that an increased number of symptoms in the child the
preceding 4 weeks lowered the family impact scores; however, the child's feeding (R*=0.35) and digestive symptoms
(R?=0.25) explained more in the variation of scores than the child’s respiratory symptoms (R*=0.09), p<0.0001.

Conclusions: Family functioning may be a contributing factor to the maintenance of child health. The study find-
ings suggest multifactorial explanations to family impact in children with EA, which are essential when optimizing the
support to these families in clinical and psychosocial practice. Future research should explore experiences of family
impact from all family members’ perspectives and multicenter studies are warranted to understand better the effec-
tiveness of psychosocial-educational interventions to families of children with EA.
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Background

Esophageal atresia (EA) refers to a discontinuity of the
esophagus at birth and occurs in 2.4 of 10.000 live births
[1]. Most infants undergo esophageal repair within their
first days of life, and if present, closure of a tracheoe-
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survivors’ long-term morbidities [2] and health-related
quality of life (HRQOL) [3]. After repair of EA, children
commonly present with dysphagia (43-71%) [4], anas-
tomotic strictures with a need for esophageal dilation
(58%), and gastrointestinal reflux disease (44—65%) with
management by antireflux medication and/or antireflux
surgery [4—6]. Feeding difficulties are present in 63% of
the children and can include choking episodes and taking
a long time to finish a meal [7]. Symptoms from the res-
piratory tract are also frequent (52-69%), including, e.g.,
wheeze, chronic cough, dyspnea, and recurrent airway
infections [8, 9]. Although it is known that these prob-
lems can reduce HRQOL in children with EA [3], less is
still understood about the impact of EA on the family.
When the rights of a child living with a rare disease have
been set in the context of the United Nations Convention
on the Rights of the Child (UNCRC), it was concluded
that multiple articles point to the right to advocacy and
support for both the parents and the child [10]. Current
guidelines for follow-up care from expert networks such
as European reference networks for rare inherited and
congenital anomalies (ERNICA) and The European and
North American Society for Paediatric Gastroenterology
Hepatology and Nutrition (ESPGHAN-NASPGHAN)
illustrate that there is a need to give more attention on
how to care for the families [11, 12] .

The caregiver’s response to their child’s physical and
psychosocial needs is described as an essential factor
contributing to the child’s psychological development
and health [13]. Becoming a parent to an infant with
long-term healthcare needs is associated with elevated
stress levels, which can increase further if the task of
parenthood becomes more demanding [14, 15]. Parental
stress concerning pediatric chronic conditions is likely to
occur at the time of the child’s diagnosis firstly. The ini-
tial diagnosis is followed by a time of reaction to the diag-
nosis. Last, the parents will experience an adjustment
period, including adjusting to managing the child’s con-
dition and providing their child with long-term support
[16]. While the increased emotional burden is consist-
ently reported by parents of children with chronic health
conditions [14, 15], we also know that parents of a child
with a rare disease additionally may experience a feeling
of a lack of competence regarding the diagnosis, poor
contact with health care providers, lack of social connec-
tion with families of children with similar conditions with
subsequent feelings of loneliness and a financial burden
[17]. The indefinite uncertainty related to a rare disease
may impede active coping, seeking instrumental social
support, and positive reinterpretation and growth, hence
hindering a good adaptational process [18].

In families of children with EA, most studies have
found a high parental burden resulting in clinically
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significant stress disorders [19, 20], depression [21, 22],
impaired mental quality of life [23], and parental experi-
ences of physical and social restrictions [24]. Risk factors
of impaired mental health in parents of children with EA
are being a mother vs. father of a child with EA, having
lower versus higher family income, and being a parent of
a 2—7-year-old versus 8—17-year-old child with EA [23].
Two studies of families with children with EA have shown
that the factors that are associated with poor family func-
tioning are having a child with feeding problems and
associated anomalies [24] or emotional and behavioral
problems [25]. The weakness in most studies in this area
is that they use a single-center design with small sam-
ple sizes with less than 50 children [19-21, 23, 25, 26].
No study has addressed a holistic explanation model to
understand which factors are most significant to the EA
children’s family impact. When the family is functioning
well, the parents will be better positioned to manage their
child’s health care needs and appointments and support
their development [16]. Given this background, this study
aimed to take a broad approach and identify clinical and
psychosocial factors of family impact in a Swedish—Ger-
man cohort of children born with EA. We hypothesized
that clinical variables indicating disease severity as well
as psychosocial factors would impact these children’s
families.

Methods

This study was part of an international project to address
the needs of care and improve knowledge of HRQOL
among children with EA and their parents. Study
approval was obtained from the local ethics committees
of Gothenburg, Sweden (958-13) and Hannover, Ger-
many (2936-2015).

Participants

Children (2—18years old) born with EA, anatomical sub-
types A—E [27], were identified in the hospital databases
of the Queen Silvia Children’s Hospital in Gothenburg,
Sweden, (n=141) and the Center of Pediatric Surgery,
Hannover Medical School and the Bult Children’s Hos-
pital, Hannover, Germany (n=105). All patients and one
of their parents were invited to participate in the study
during 2016. Ability to understand Swedish or German
and written informed consent from legal guardians and
children > 15 years were required for study participation.

Data collection

Clinical information

At each clinical center, a researcher reviewed the chil-
dren’s medical records to retrieve information of birth
characteristics, the anatomical subtype of EA accord-
ing to the Gross classification system [27], associated
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anomalies, and surgical interventions for participants
and non-participants.

Measures

The questionnaires were sent to the families by post for
completion at home and for return using a pre-paid enve-
lope. A maximum of three reminders were sent to non-
respondents to increase the response rate.

Parent/family characteristics, current child health,
and school situation One parent from each family
answered a standardized questionnaire developed by the
authors, including 20 questions of sociodemographic and
socioeconomic information of the parents, data on the
child’s health the previous 4 weeks covering occurrence of
feeding, digestive and respiratory problems, and data on
the child’s school situation.

Generic HRQOL The parent completed a validated
generic and a condition-specific questionnaire to assess
their child’s HRQOL [28, 29]. In this study, we used the
parent-proxy-reported answers of the children’s generic
HRQOL as measured by PedsQL" 4.0 generic core scales
(PedsQL™ 4.0) for healthy children and children with
chronic conditions because it enables a total score calcu-
lation for the age group 2—18years [29]. While the ver-
sion for children 2—4years old comprises 21 items, the
versions for children aged 5-7, 8-12, and 13—18years old
include 23 items, but all age-specific versions of PedsQL"™
4.0 measure physical (8 items), emotional (5 items), social
(5 items), and school functioning (5 or 3 items) in the past
4 weeks. Each item is scored on a 5-point Likert scale
(never a problem to always a problem).

Family impact The parent also answered the 36-item
PedsQL"™ Family Impact Module, a validated instru-
ment designed to assess the impact of pediatric chronic
health conditions on the family in the last 4 weeks [30].
As viewed in Fig. 1, the instrument comprises the eight
scales of physical functioning, emotional functioning,
social functioning, cognitive functioning, communica-
tion, worry, daily activities, and family relationships. Each
item is scored on a 5-point Likert scale (never a problem
to always a problem). The PedsQL" Family Impact Mod-
ule yields an overall score of family impact, The PedsQL"™
Family impact module total scale score.

Data analysis

Data were analyzed using IBM SPSS Statistics for Win-
dows (version 23.0, Armonk, NY, USA: IBM Corp) and
SAS 9.4 (SAS Institute Inc., Cary, NC, USA). Mean val-
ues and standard deviations were calculated for con-
tinuous variables, and frequencies and percentages were
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The PedsQL Family Impact Module
Total Scale Score (36 items)

The Parent HRQOL Summary
Score (28 items)
l
Physical functioning (6 items) ‘
|
Emotional functioning (5 items)
|
Social functioning (4 items)
\

Cognitive functioning (5 items)
|
Communication (3 items)

[

Worry (5 items)

Daily activities (3 items) |

‘ Family Relationships (5 items) |

Fig. 1 The scale structure of the 36-item PedsQL"™ family impact
module, which is designed to assess the impact of pediatric chronic
health conditions on the family

™

calculated for categorical variables. In the PedsQL "~ 4.0
[31] and the PedsQL™ Family Impact Module [30], par-
ents’ responses to the 5-point Likert scale were trans-
formed to a 0-100 scale, with higher scores denoting
better child HRQOL and less family impact (i.e., better
family functioning), respectively.

The method included analyzing the influence of clini-
cal factors (congenital, pediatric surgical, and current
symptom-related) and psychosocial factors (the child’s
or parent’s psychological or social status) on the Ped-
sQL™ Family Impact Module Total Scale Score. Using
regression analysis, the clinical and psychosocial fac-
tors (further detailed in Table 1) were treated as possible
independent variables and The PedsQL™ family impact
module total scale score [30] as the dependent variable.
First, univariable regression analysis was performed to
identify congenital, pediatric surgical, and psychosocial
factors, which explained a proportion of the variance in
the PedsQL" family impact module total scale score, pre-
senting intercept/f, (constant of each Summary Score),
Beta/S (estimate of variation of scores) with 95% confi-
dence interval (CI), p value and R? for each factor. Next,
the variables with p<0.1 in the univariable analysis were
included in the stepwise multivariable regression analysis
to identify independent factors influencing The PedsQL"™
family impact module total scale score. The significant
level was p <0.05.

A priori, we decided to analyze the impact of the child’s
current symptoms on The PedsQL™ family impact mod-
ule total scale score using logistic regression analysis and
presenting the number of observations, S, f; R%. We
analyzed feeding, esophageal and respiratory problems
separately because, as in earlier studies [28], we wanted
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Table 1 Study population characteristics and descriptives of PedsQL™ family impact module
Child clinical and psychosocial characteristics Nreplies n (%) Mean (SD)
Congenital characteristics
Prematurity, gestational age < 37 weeks 171 67 (39)
Low birth weight, birth weight <2500 g 169 67 (40)
Child gender male 180 72 (40)
Long-gap esophageal atresia/esophageal atresia, gross type A and B 180 24(13)
Associated anomalies 180 106 (59)
Cardiovascular malformation 180 48 (27)
Anorectal malformation 180 20(11)
VACTERL association® 180 26 (14)
Severe tracheomalacia® 180 27 (15)
Pediatric surgical characteristics
No primary esophageal anastomosis 180 24(13)
Gastrostomy insertion 56 (32)
Revisional surgery following repair due to anastomotic leak or recurrent fistula 180 25(14)
Number of esophageal dilatations 178 3(11)
Severity level of esophageal atresia
Severe esophageal atresia® 180 95 (53)
Child psychosocial characteristics
Child receiving additional school support 161 56 (35)
Child with high school absence, > 1/month 180 38(24)
Parent-reported PedsQL™ 4.0 total scores 180 79.2 (19.0)
Child age 180 9.3 4.7)
Parent/family characteristics
Mother 180 159 (88)
Single parent 175 26 (15)
Parent having no college or universityeducation 178 99 (56)
Doctor-diagnosed parental disease 177 29 (16)
Parent on sick leave the previous year 172 9(5)
Family receiving financial carer allowance previous year 172 54 (31)
Family residence in Germany 180 56 (31)
Family resident in rural area 176 46 (26)
The PedsQL™ family impact module scale score (parent-report)
Family impact module total scale score 180 75.2(194)

2 Pure esophageal fistula (Gross A) or Esophageal fistula with a proximal tracheoesophageal fistula (Gross B)

b Requires at least three anomalies of vertebral defects, anal atresia, cardiac defects, tracheoesophageal fistula, renal anomalies, and limb abnormalities

¢ Severe tracheomalacia/tracheobronchomalacia, verified through flexible bronchoscopy to have an anteroposterior collapse during coughing and expiration

documented as > 75%, excessive and/or severe

d At least one of the following criteria: primary anastomosis was delayed and/or EA replacement was accomplished, presence of a severe tracheomalacia, presence of

at least one other congenital health condition resulting in disability

to analyze the symptom burden given by its main char-
acteristics. The hypothesis was that an increased number
of different symptoms in the preceding 4 weeks would
lower The PedsQL™ family impact module total scale
score. The significant level was p <0.05.

Results

Study sample

Of all 246 invited families, 180 families accepted the
study invitation, returned informed consent, and com-
pleted the PedsQL™ family impact module (124/141
families from Sweden, 56/105 families from Ger-
many). Table 1 presents children and parents’ clinical
and psychosocial characteristics, which were also used
in the regression analysis as possible independent
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Intercept Beta 95% ClI p-value R?

PedsQL 4.0 total score (per 10 units) = 185 7.16 6.07;8.24 <.0001 0.50
Child with school support —a— 84.3 -23.08 -28.13;-18.03 <.0001 0.34
Family receiving carer allowance —a— 81.9 -19.19 -24.53;-13.85 <.0001 0.23
High school absence —a— 80.9 -19.57 -25.91;-13.23 <.0001 0.19
Child with severe esophageal atresia —a— 81.2 -11.47 -16.95;-6.00 <.0001 0.09
Child with severe tracheomalacia —_— 775 -1580 -23.46;-8.14 <.0001 0.09
Child having had a gastrostomy insertion —a— 78.2 -898 -15.03;-2.94 0.0038 0.05
Child with associated anomalies . 79.8 -7.83 -13.53;-2.14 0.0073 0.04
Doctor-diagnosed parental disease —a— 771 -10.36 -17.98;-2.74 0.0080 0.04
Parent with no university/college education —a— 793 -7.03 -12.70;-1.35 0.015 0.03
Prematurely born (< 37 weeks) child —a— 775 -7.09 -1299;-1.19 0.019 0.03
Child age (per 5 years) . 69.5 3.05 0.01;6.09 0.049 0.02
Child with major revisional surgery —— 76.3 -8.20 -16.38;-0.02 0.049 0.02
Single parent _ 769 -7.20 -15.00;0.61 0.070 0.02
Child with low birthweight (<2500 grams) _ 765 -502 -11.02;0.98 0.10 0.02
Child who didn’t have primary anastomosis _ 759 -571 -14.09;2.66 0.18 0.01
Child with VACTERL —_— 75.8 -453 -12.64;3.58 0.27 0.01
>3 esophageal dilatations in the child _ 755 -251 -10.09;5.08 0.52 0.00
Parent on sick leave 758 -430 -17.43;8.83 0.52 0.00
Child with cardiovascular malformation _— 757 -2.03 -849;444 0.54 0.00
Child resident in rural area _ 755 172 -464;8.08 0.60 0.00
Mother —_—— 771 -223 -11.13;6.68 0.62 0.00
Child resident in Germany _ —— 747 152 -466;7.70 0.63 0.00
Child with esophageal atresia, Gross A or B _ 754 -175 -10.16;6.66 0.68 0.00
Child gender male —F 749 052 -5.32;6.36 0.86 0.00

— 751 0.55 -8.56;9.65 0.91 0.00

1 I 1 I 1
-30 -20 -10 0 10
PedsQL Family Impact Module Total Scale Score

Fig. 2 The results of the univariable regression analysis displaying factors potentially influencing the PedsQL family impact module total scale
score (0-100), showing intercept/constant, 3 with 95% confidence interval (Cl), p value, and R’ The significance level was p < 0.05. Factors being
significant are listed above the dashed line. Factors associated with a negative relationship with the PedsQL Family impact module total scale score
are visible with the square on the left side of 0 and those with a positive relationship on the right side of 0

variables of the PedsQL"™ Family Impact Module Total
Scale Score. As detailed in Tables 1 and 72 (40%) of
the children were male, 24 (13%) were born with long-
gap EA, 106 (59%) had associated anomalies and 25
(14%) had major revisional surgery after repair of EA.
At follow-up, 56 (35%) of the children had additional
school support and 38 (24%) school absence>1/
month the past year. The vast majority of parent-prox-
ies were mothers (n =159, 88%). Of the parent-prox-
ies, 99 (56%) had no college or university education,
29 (16%) had a doctor-diagnosed disease, 9 (5%) were
on sick leave in the past year, and 54 (31%) received
financial carer’s allowance. No significant differences
in the presented clinical child characteristics (Table 1)
were identified between the study sample and non-
participants or between study participants from Swe-
den and Germany.

Impact of congenital, pediatric surgical, and psychosocial
factors on the family

Results of the univariable regression analysis

The results of the univariable regression analysis in
investigating factors potentially influencing the Ped-
sQL™ family impact module total scale score are
detailed in Fig. 2. As shown, eleven factors were neg-
atively associated with the PedsQL™ Family impact
module total scale score (p<0.05). Three of these were
congenital factors (prematurity, associated anoma-
lies, severe tracheomalacia), two were pediatric surgi-
cal factors (history of gastrostomy insertion, major
revisional surgery following esophageal repair), and
one categorization of the child having severe EA, all
of which indicated clinical disease severity of the child
with EA. Moreover, five factors were psychosocial
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Table 2 Independent factors influencing the PedsQL family
impact module total score in children with esophageal atresia

PedsQL family impact module total score 43.8(By) pvalue
n=152,R*=060 Bis

PedsQL 4.0 total score (per 10 units) 5.1 <0.0001
High school absence, > 1/month —111 <0.0001
Child with severe tracheomalacia® -99 0.002

Family receiving carer allowance the pastyear ~ —7.2 0.005

Parent with no university/college education —45 0.027

Results from stepwise multivariable analysis of factors influencing the PedsQL
family impact module total score applied to parents of children born with
esophageal atresia

2 Severe tracheomalacia/tracheobronchomalacia, verified through flexible
bronchoscopy to have an anteroposterior collapse during coughing and
expiration documented as > 75%, excessive and/or severe

factors (child with school support, high school absence,
a family receiving carer’s allowance, a parent having a
doctor-diagnosed disease, and with a parent with no
university/college education). Two psychosocial fac-
tors, namely the child’s overall generic HRQOL and
child age (every 5 years), were positively associated
with the total PedsQL™ Family impact module total
scale score (p<0.05). Three factors explained >20% in
the variation of the total PedsQL™ family impact mod-
ule total scale score, namely the child’s overall generic
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HRQOL (PedsQL"™ 4.0 total scores) according to par-
ent-proxy report (R*=0.50), a child with additional
school support (R*=0.34), and a family receiving car-
er’s allowance the past year (R*=0.23), p <0.0001.

Results of the multivariable stepwise regression analysis
Table 2 presents the stepwise multivariable regression
analysis results, showing the independent factors influ-
encing the PedsQL"™ family impact module total scale
score. The multifactorial model of five factors (R?=0.60)
showed that as generic HRQOL scores in children with
EA increased, so did the PedsQL"™ family impact mod-
ule total scale score as rated by the parent. In contrast,
a child’s high school absence, severe tracheomalacia, a
family receiving a carer’s allowance, and a parent with
no university/college education were associated with a
decrease in the PedsQL™ family impact module total
scale score, p <0.05.

Impact of the child’s symptom burden on the family

Table 3 presents the prevalence of digestive symptoms,
feeding difficulties, and respiratory symptoms in the past
month in the study sample of children with EA. Logistic
regression analyses demonstrated that an increased num-
ber of different symptoms in the child in the preceding
4 weeks was significantly associated with a lowered Ped-
sQL™ family impact module total scale score. As detailed

Table 3 Presence of digestive, feeding and respiratory symptoms the past month in children with esophageal atresia

Not n %
Digestive symptoms
Dysphagia 174 72 414
Heartburn 172 64 372
Vomiting problems 172 45 26.2
Feeding difficulties
The child needs increased fluid intake during meals 172 79 459
The child needs>30min to finish a large meal 171 45 263
The child needs to avoid certain food 164 42 256
The child needs to eat small portions 173 40 23.1
The child needs energy-enriched food 174 33 19.0
The child needs additional assistance by an adult during meals 173 30 17.3
The child needs adjusted food consistency 172 23 134
The child needs nutrition through a gastrostomy 173 18 104
The child needs nutrition through infusion pump 172 9 52
Respiratory symptoms
Cough 173 98 56.6
Breathlessness on physical exertion/at rest 171 65 380
Airway infections 172 60 349
Wheezing at physical activity/at rest 171 56 327
Chest tightness/pain 170 30 17.6
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in Table 4, a higher number of different feeding problems
(n=161, f,=85.9, f;=—5.3, R*=0.35), a higher num-
ber of different digestive problems (n=168, f,=287.1,
By=—10.3, R?=0.30) and a higher number of differ-
ent respiratory symptoms were significantly associated
with deceased PedsQL™ Family Impact Module Total
Scale Score (n=164, B,=824, B;=—3.4, R*=0.09),
p<0.0001. Feeding and digestive symptoms explained
more in the variation of the total scores than the child’s
respiratory symptoms.

Discussion

This study showed that the associated factors of family
impact in children with EA are the child’s level of generic
HRQOL, school absence, tracheomalacia, as well as the
parental use of carer’s allowance and parent educational
level. Furthermore, the study findings suggest that an
increased number of feeding, digestive and respiratory
problems in children with EA are negatively associated
with family impact. Hence, this illustrates multifactorial
explanations of the family impact that expand beyond a
medical-surgical model.

In the present study, parents’ ratings of their EA child’s
generic HRQOL were highly associated with the level of
family impact. Already in the univariable analysis, the
child’s generic HRQOL explained 50% of the total fam-
ily impact scores. Following stepwise regression, which
is a method of regressing multiple variables and simul-
taneously removing the weakest correlated variable, par-
ents’ ratings of their child’s generic HRQOL remained
a part of the multifactorial model to explain the total
family impact scores. The PedsQL"" family impact mod-
ule total scale score is built up by two subscales measur-
ing parents’ HRQOL and family functioning, with most
items targeting parents’ HRQOL. Therefore, the results
could mean that children’s and their parents’ HRQOL
are interlinked, as reported by parents. In the PedsQL"™
4.0 generic core scales, the parent-proxy should rate how
he/she believes the child experiences their HRQOL [29].
Parents of children with chronic conditions tend to rate
their child’s generic HRQOL lower than their children
[32], including parents of children with EA [33, 34]. How-
ever, previous studies have also shown that the child—
parent agreement in ratings of the EA child’s HRQOL is
mainly good and any discrepancy is not explained by the
level of family functioning [34].

Moreover, we found that EA children’s school situation
impacted the family. This finding agrees with a small Ger-
man study, which showed that frequent school absence
was associated with impaired mental HRQOL in their
parents [23]. In pediatric cyclic vomiting syndrome, the
authors also made similar observations. They suggested
that children missing school create parental worry,
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parents missing work, decreased family income, and lim-
its parents’ capacity to attend to other responsibilities
[35]. In a Swedish study, school absence>1/month in
children with EA was associated with the child’s use of
school support, including educational support, support
with nutritional intake, or both [36]. Educational sup-
port may be provided to children with EA with emotional
and behavioral problems, a group of children previously
shown to be at risk for having worse family functioning
[25]. Although regulations of children’s right to school
support vary between Sweden and Germany, it may
imply underlying health care needs of the children, which
could explain our findings.

This study showed that the independent clinical factor
in the multifactorial model explaining family impact was
the presence of severe tracheomalacia in children with
EA. The relation between severe tracheomalacia (veri-
fied through bronchoscopy) and family impact is a new
finding to the authors’ knowledge. In our study sample,
bronchoscopy was performed preoperatively in theatre
or follow-up care of children with severe airway symp-
tomatology. As detailed in Table 1, we standardized cri-
teria to define severe tracheomalacia [37], with the most
recent bronchoscopy valid for inclusion. EA children
with severe tracheomalacia are a disease subgroup with
a risk for respiratory and gastroesophageal dysmotility
problems [8]. Our subsequent analysis showed that sev-
eral feeding and airway problems were significantly more
prevalent in EA children with severe tracheomalacia than
those without. Similarly, this group used more antireflux
medication, bronchodilators or inhaled steroids. Other
clinical variables indicating disease severity, such as asso-
ciated anomalies, premature birth, and a child with a his-
tory of gastrostomy feeding, were significantly associated
with lower family impact scores in the univariable analy-
sis. However, after the multivariable regression analysis,
these clinical variables were not retained as a part of the
multifactorial model. Previous research has shown that
associated anomalies in children with EA negatively
impact family functioning [24] while parents of children
with VACTERL association (i.e., with at least three of the
following: vertebral defects, anal atresia, cardiac defects,
tracheoesophageal fistula, renal anomalies, limb abnor-
malities) self-report levels of anxiety and depression
comparable to non-clinical samples [38].

In this study, 31% of parents received carer’s allowance,
which corresponded to poor family functioning, prob-
ably because carer’s allowance is provided to parents of
children with severe healthcare needs. Furthermore, 56%
of parents had no college/university degree, a factor that
is consistent with previous studies in corresponding to
lower parental HRQOL [39]. In contrast to other stud-
ies of parents’ mental health and HRQOL [14], including
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studies of rare diseases [23, 40], being a mother was not a
risk factor for negative impact on the family, but similar
to previous studies [41], mothers represented the major-
ity of proxy-reports of children. Perhaps the caregiver
burden and limitation in career development add to the
explanation of a participant’s perceived family impact.
Moreover, child age was significant in the univariable
regression analysis but was not an independent factor of
family impact in children with EA. In previous studies,
the parents’ psychological burden is less in older children
with EA than younger children [19, 23, 26], which is rea-
sonable as the child’s health may improve with increased
age [42]. A reason for our results may be the broader set
of variables included in the multivariable stepwise regres-
sion analysis.

Lastly, we investigated the impact of the child’s symp-
toms on the family. While feeding disorders have been
shown to negatively impact families of children with EA
[24], this study adds that the child’s feeding and diges-
tive problems are explained substantially more in the
variation of the total family impact scores than the child’s
respiratory problems. This is congruent with factors
influencing EA children’s condition-specific HRQOL
[28]. Healthy newborn infants learn to suck competently
within days after birth and develop a feeding-sleeping
cycle in the context of a caregiver relationship [43]. Fol-
lowing the repair of EA, children may need a prolonged
time to establish peroral feeding compared to healthy
infants, with a need for gavage feeding or even gastros-
tomy feeding for a time. In a previous study of mater-
nal-infant social interaction, the most significant area
of concern for mothers of children with EA was during
feedings [44]. The child’s experiences of vomiting, chok-
ing, and food impaction may interact with the child’s
ability and willingness to eat. From a parent’s perspective,
the frequent daily attempts at trying to feed a child with
feeding difficulties can be tiring and impact family meal-
times [43]. This context could help to explain our study
results.

Implications of the study findings

Knowledge of risk factors for poor family functioning
in children with EA provides essential information for
health care professionals and patient advocacy groups
encountering these families in order to understand which
families may need targeted support. Some families of
children with EA can adjust and develop a fulfilling life
after encountering a medically challenging life event.
Others are likely to develop worry, stress, or depressive
symptoms in the long term [22, 45]. Our study find-
ings would stress the importance of holistic caring sup-
port to optimize EA child and family health, especially
since it has been shown that there is ample room for
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improvement to facilitate the pathways to psychosocial
care for children with rare diseases and their families
[46]. First, since the level of generic HRQOL in children
with EA was related to family impact, communication of
the child’s HRQOL in a clinician-family encounter dur-
ing follow-up care with subsequent efforts to strengthen
the child’s HRQOL could be of importance to the child
[47], but also to the whole family. Then, because a higher
symptom burden in children with EA was associated with
worse family impact, this emphasizes the need for mul-
tidisciplinary follow-up care managed by doctors, pedi-
atric nurses, dieticians, speech therapists, psychologists,
and social workers. This team can help monitor and treat
the child’s symptoms properly, but also provide practi-
cal and educational support to families of children with
EA and facilitate a good adaptational process. This would
be in line with patient-driven health-care recommenda-
tions for adults with EA and their families [48]. Moreo-
ver, since our study results imply that family impact in
children with digestive symptoms and feeding difficulties
is worse, these families may benefit from having targeted
support early after the child is born with EA. In this per-
spective it has been pointed out that early intervention
on feeding issues in infancy may reduce later problems
[49], and that mothers of children with EA may mourn
the loss of their initial fundamental role as feeders of
their child [43]. A possible support to these families may
therefore be a health care professional and/or a patient
advocacy group to listen to the parents, allow them to
verbalize their feelings about feedings of their child and
reinforce adaptation to some of their caregiver roles.

Study strengths and weaknesses

Although EA is rare, numerous children worldwide are
affected, and specialized knowledge is desirable to help
them and their families. To the authors’ knowledge, our
study represents the only international study to focus on
the family impact in children with EA. We had a high
number of respondents compared to previous literature
within the field that investigated parent och family impact
[19, 23-25]. Congenital characteristics (prematurity, low
birth weight, anatomical subtype of EA, associated anom-
alies) and frequency of digestive, feeding, and respiratory
problems agree with the previous literature [2]. This sug-
gests the generalizability of the study findings. However,
as the PedsQL"™ Family Impact Module [30] asks ques-
tions regarding problems due to the child’s chronic condi-
tion, this study focused on negative impacts. Comparing
family impact with healthy peers was inappropriate, and
a sibling- or child/self-report was not applicable. We did
not use a standardized, validated score assessment of the
parents’ socioeconomic standards or clinical symptoms
since appropriate ones were not available in Swedish and
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German at the time of the study. Nevertheless, this lim-
its the study findings’ generalizability. We did not detail
what additional school support included, and the cogni-
tive ability of children EA may vary since cognitive dys-
function was not an exclusion criterion for our study.
We measured the proportion of parents with a doctor-
diagnosed disease and parents on sick leave the last year.
However, details are not further presented in this article
because of personal integrity reasons. Of note, we did
not systematically study the educational level of the non-
responding parent in the family, nor his/her perception
of family impact. In pediatric research, the child’s self-
report of HRQOL is of primary importance, but we used
the parent-proxy-report because it enables score calcula-
tions from child age 2—18years. The study setting was two
North European countries with similar and different soci-
etal conditions for families of children with EA. Although
the overall response rate was acceptable, missing data may
weaken the regression analysis. The relationship of many
possible factors influencing the total family impact score
was tested, increasing the risk of Type 1 error. However,
stepwise regression was used to remove the weakest cor-
related variable.

Conclusions

The independent factors of family impact in children
with EA are the child’s level of generic HRQOL, school
absence, tracheomalacia, as well as the parental use of
carer’s allowance and parent educational level. Further-
more, feeding and digestive problems in children with
EA are prominently and negatively related to the level of
family impact. The study findings are helpful for clinical
and psychosocial practice and patient advocacy groups
of EA when developing family-centered support. Future
research should explore experiences of family impact,
adaptation, and health care from the mothers’ and
fathers’ perspectives using a qualitative approach as well
as the experiences of being a sibling to a child with EA.
Multicenter studies are warranted to understand better
the effectiveness of psychosocial-educational interven-
tions to families of children with EA.
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