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Abstract HMV (home mechanical ventilation) in children
has increased over the last years. The aim of the study was
to assess perceived quality of life (QOL) of these children and
their families as well as the problems they face in their daily
life.

We performed a multicentric cross-sectional study using a
semi-structured interview about the impact of HMVon fami-
lies and an evaluation questionnaire about perceived QOL by
the patient and their families (pediatric quality of life question-
naire (PedsQL4.0)). We studied 41 subjects (mean age
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8.2 years). Global scores in PedsQL questionnaire for subjects
(median 61.4), and their parents (median 52.2) were below
those of healthy children. 24.4% received medical follow-up
at home and 71.8% attended school. Mothers were the main
caregivers (75.6%), 48.8% of which were fully dedicated to
the care of their child. 71.1% consider economic and
healthcare resources insufficient. All families were satisfied
with the care they provide to their children, even though it
was considered emotionally overwhelming (65.9%). Marital
conflict and neglect of siblings appeared in 42.1 and 36% of
families, respectively.

Conclusions: Perceived QOL by children with HMV and
their families is lower than that of healthy children. Parents are
happy to care for their children at home, even though it neg-
atively affects family life.

What is Known:
• The use of home mechanical ventilation (HMV) in children has in-

creased over the last years.
• Normal family functioning is usually disrupted by HMV.

What is New:
• The aim of HMV is to provide a lifestyle similar to that of healthy

children, but perceived quality of life by these patients and their parents
is low.

•Most of the families caring for children on HMVagree that support and
resources provided by national health institutions is insufficient.

Keywords Homemechanical ventilation . Quality of life .

Domiciliary care . Children

Abbreviations
HMV Home mechanical ventilation
IQR Interquartile range
NIMV Non-invasive mechanical ventilation
QOL Quality of life
RHS Regional Health Service

Introduction

Home mechanical ventilation (HMV) in pediatric patients has
increased over the last years [9, 10, 28]. HMV allows the
patient to enjoy a lifestyle that tries to resemble that of healthy
individuals at the cost of significant changes in family life [3,
5, 7, 12, 17, 18, 20–22, 32, 34]. HMV is supposed to improve
the patients’ quality of life, but it has important social, psy-
chological, physical, and financial consequences for the care-
giver and the family. However, very few studies have objec-
tively evaluated the quality of life of these patients and the
impact of HMVon their caregivers [7, 12, 18, 22–24, 34, 35].

The establishment of healthcare policies with enough re-
sources toguarantee timelyprovisionof their needs formaterial
and assistance directly influences the quality of care, impact on
the families, and perceived quality of life. There are very few
studies that evaluate the existence, effectiveness, and efficiency
of these resources in children with HMV [5, 12, 21, 28, 31].
Some authors describe that the impact on the families is not
related solely to the use of mechanical ventilation itself. It is
probably more related to the severity of the child’s underlying
condition and to the emotional functioning of the parents [13].
Despite these findings, it seems clear that HMV might add an
extra burden to daily life in families with children on HMV.

Spain counts with a National Health, Social Services, and
Equity Ministry. Nevertheless, public healthcare is provided by
each of the 17 autonomous communities through their Regional
Health Services (RHS). Each RHS may have its own specific
attention programs, but global policies for attending technology-
dependent population are very similar. Reference hospitals and
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subcontracted private companies are usually in charge of the care
of home-ventilated patients.Medical care and nursing are usually
provided by a primary care practitioner and hospital personnel
throughhomehospitalization programs, palliative care programs,
or through Intensive Care or Pneumology Departments giving
ambulatory assistance. Only a few cases count with specific do-
miciliary attention programs. Ventilation devices, oxygen supply,
and disposable material are home delivered by different private
companies hired by eachRHS.These companiesmust fulfill sev-
eral requirements established by the regional administration. As
healthcare service expenses are charged directly to the RHS, pa-
tients do not have to provide any funding. Some patients receive
social andeconomicbenefits fromthe regional administrationdue
to their dependent condition.Financial burdens forboth thepublic
administrations and the families have been described by several
authors [10, 11, 15, 28, 30, 31, 41].

The main objective of the study was to assess perceived
quality of life of children with HMV and their families. The
secondary objectives were to analyze the most frequent needs
and problems that families face in their daily life and to eval-
uate satisfaction and functioning disruption experienced by
these families.

Material and methods

Amulticentric cross-sectional study was carried out including
41 subjects between 1 month and 18 years of age with inva-
sive and non-invasive HMV.

Subjectswereselected froma167-patient cohortofaprevious
multicentric study inwhich the epidemiology of pediatric HMV
in Spain was described [9]. Twenty-five percent of the subjects
recruited in the first studywere included.Subjectsbelonged to16
different hospitals, and the distribution of the subjects among
hospitals was similar to that of the initial cohort. The physician
in charge of their HMV follow-up selected the subjects.

Subjects and their parents were interviewed during their
scheduled follow-up visits by the healthcare provider in
charge of their HMV follow-up. The interview had two parts:
first, the child and his parents completed the pediatric quality
of life questionnaire (PedsQL) 4.0 [4, 36–40]. This question-
naire was designed and validated to assess health-related qual-
ity of life in pediatric patients. Second, a semi-structured open
questionnaire was given to each participant (Table 1).

The PedsQL 4.0 questionnaire has several self-evaluating
age-adapted questions about the child’s condition concerning
different aspects: physical, emotional, social, and school.
Global score and a specific psychosocial score including the
emotional, social, and school dimensions can be calculated.
Potential score ranges from 0 to 100 points. Higher scores
reflect a better-perceived quality of life. PedsQL 4.0 question-
naire discriminates between healthy children and those with
chronic health problems, reflecting the severity of their

condition. The cut-off point for lesser quality of life has been
set at a standard deviation below the mean population score:
83 ± 14.8 for self-reporting questions and 87.6 ± 12.3 for
parent-reported questions [38]. Children with cognitive im-
pairment who were not able to understand the age-
appropriate questionnaire were asked to fill in the preceding
age group questionnaire, as recommended by the PedsQL 4.0
administration guidelines. Even so, some patients with severe
cognitive impairment were not able to understand any of the
age group questionnaires. These cases were excluded from the
analysis that compared self-reported scores and parent-proxy
reported scores (as there were no self-reported scores).

Table 1 Semi-structured questionnaire

Organization of care at home:

Who is the main caregiver? How many hours a day are dedicated
to patient care? Did the main caregiver have to quit his job?

Benefits

Do you have any external help for medical attention or housework?
Do you receive any economic benefits? Is it enough?

Medical follow-up at home

Do you receive home health care? Is this a scheduled visit?
How do you solve problems or concerns? Where do you consult
when medical problems arise? Do you receive timely assistance?
What are the main difficulties? Have you experienced any
life-threatening events? Have you required assistance from
emergency medical services?

Follow-up by the respiratory therapy company at home

Does the respiratory company schedule programmed visits?
Is the visit program functioning satisfactorily?

Respiratory care supplies

How are respiratory care products supplied? Are they delivered
on time and without difficulties?

Schooling

Does your son/daughter attend school? Does he/she receive special
attention at school? Is he/she in their corresponding grade?
Does he/she attend a special education center Do you home
school your child? Are you satisfied with home schooling?

Family assessment of domiciliary attention

Are you happy to care for your child at home? Do you think that it
is the best option? Did you participate in the decision of caring
for the child at home? Do you need more help? Do you think
that institutional support is sufficient? Does caring for your child
at home entail an economic burden?

Impact on family life

Is it overwhelming to care for your child at home? Have you
required psychological treatment or counseling? Has the care
for your child motivated any conflicts in the couple? Do you
consider attention to siblings insufficient? Can you go on vacation?
Do you have contact with any groups or organizations of children
with similar needs or with families with children on HMV?

Performance on everyday life activities

Is your child able to do regular physical activity for his/her age?
Does he/she eat by him/herself? Does he/she dress up by
him/herself? Is he/she able to play? Can he/she walk?
Is he/she able to run?
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The semi-structured open questionnaire was elaborated
by the research team. Questions were focused on everyday
organization of care at home, domiciliary medical follow-
up and material delivery, patient’s daily activities, and the
impact of domiciliary care on family life. The questions
were based on previous reports on this topic and on the
main difficulties that these families face according to the
experience of the health providers in charge of their fol-
low-up. The interviewer was provided with a booklet with
the semi-structured open questionnaire for each patient.
The booklet included blank spaces after each question.
The nurse or doctor in charge of the patient carried out
the interviews during a scheduled follow-up visit to the
hospital. Interviewees were able to freely express them-
selves without time restrictions. Interviewers were
instructed to conduct the interviews following the different
topic blocks in the questionnaire and to write down de-
tailed notes with their answers in the booklet. All complet-
ed booklets were then submitted to a single researcher who
retrieved the data for analysis. This researcher analyzed all
the notes in order to identify recurrent topics and similar
responses between the different patients. Thus, some an-
swers were categorized for semi-quantitative analysis.

SPSS 20.0 statistical package was used for the statistical
analysis. Mean, median, and interquartile ranges were
studied for each module in the PedsQL 4.0. Student’s t test
was used to compare mean PedsQL scores with healthy
population scores [39] after normal distribution of scores
was confirmed using a Kolmogorv-Smirnov test. Ninety-
five percent confidence intervals for the differences of
means were calculated. The Mann-Whitney U test was
used to compare mean scores between the different groups,
and the Wilcoxon signed-rank test was used to compare
self-reported and parent-reported paired scores. Statistical
significance was considered for p < 0.05. Frequencies are
described as both percentages and proportions expressing
number of subjects and total responders.

Local Ethics Committee in each participating hospital ap-
proved the study, and written informed consent was obtained
from the participants.

Results

Subjects and characteristics of families

Main patient’s characteristics are shown in Table 2. The
most frequent underlying conditions were neuromuscular
disease (56.1%, 23/41), encephalopathy (12.2%, 5/41),
central hypoventilation syndrome (12.2%, 5/41), apnea-
hypopnea sleep syndrome (4.9%, 2/41), and chronic respi-
ratory disease (4.9%, 2/41). Other underlying conditions
were present in 9.8% (4/41) of the subjects. Patient’s age

was lower in the invasive ventilation group (median 6.1
IQR 2.9–8.8) than in the non-invasive ventilation group
(median 10.1 IQR 7.1–13.0) (p = 0.016).

Perceived quality of life

Parent-proxy report was obtained in all subjects. Child re-
port was obtained in 20 patients. Eight children were not
able to answer any age group questionnaires due to severe
cognitive impairment. Preceding age-group questionnaire
was administered to one child with moderate cognitive
impairment. Table 3 shows the scores for the PedsQL ques-
tionnaire and compares global and psychosocial scores of
children and parents’ modules. Comparison is also made
between the different age groups. Most dimensions scored
low, but the physical health dimension scored the lowest in
the evaluation of both patients and parents. Scores given
by the patients were significantly higher than those given
by the parents, although these differences were not found
in children less than 13 years of age.

Table 4 compares, as described by Varny et al. [39],
child and parent scores between ventilated patients and a
healthy population sample. When comparing our results to
those of chronic patients described by Varny et al. [39], our
patients showed lower scores in all domains (p < 0.05)
except for emotional functioning (p = 0.071), and school
functioning (p = 0.058) in self-reports and for emotional
functioning (p = 0.202) in parent reports.

No differences were found between different HMV mo-
dalities (Table 5), except in the physical health dimension in
self-reported evaluations, where the scores given by non-
invasively ventilated subjects were lower (12.5 points) than
invasively ventilated subjects (75 points). Therewere no dif-
ferences between groups in termsof daily time of ventilation.

Global scores given by the parents of patients with central
hypoventilation syndromewere higher (p = 0.006) (median 75
IQR 67.1–90.4) than in the rest of diagnostic categories (me-
dian 49.7 IQR 39.1–68).

Table 2 Characteristics of patients

Patient’s age (mean; SD) years 8.2; 4.5

Mother’s age (mean; SD) years 39; 7.5

Father’s age (mean; SD) years 40; 6.6

Years with HMV (mean; SD) 4.5; 3

Single-parent family (n; %) 7; 17.1%

Has siblings (n; %) 25; 61%

Invasive ventilation (n; %) 21; 51.2%

Non-invasive ventilation (n; %) 20; 48.8%

HMV 24 h a day (n; %) 7; 17.1%

HMV less than 10 h a day (n; %) 20; 48.8%

HMV home mechanical ventilation
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Global parent reported scores were lower in patients receiv-
ing specific domiciliary healthcare assistance (median 42
points IQR 33.7–51.2 points) than in those without it (median
59.8 IQR 42.8–71.7) (p = 0.05). Families receiving institu-
tional social assistance had higher scores in the emotional
domain (median 90 IQR 75–90) than those not receiving such
assistance (median 75 IQR 50–80) (p = 0.013). The perception
of domiciliary care as a financial burden was not related to
higher or lower scores in any of the domains.

Results of the semi-structured open questionnaire:

Organization of domiciliary care, medical and respiratory
company follow-up, and healthcare assistance

Table 6 shows how care is organized at home, how med-
ical and respiratory companies program their follow-up
visits, and what families do when an acute problem
arises.

Table 3 Father and child report
of quality of life questionnaire
(PedsQL 4.0). Global scores and
age-stratified scores. Self-report
and caregiver-reported scores for
those patients unable to answer
the questionnaire due to cognitive
impairment are excluded in the
different comparison groups

Self-report Caregiver report p

Median IQR (p25-p75) Median IQR (p25–p75)

All subjects (n = 41)

Total score 61.4 45.8–72.5 52.1 40.2–70.1 .033

Psychosocial health 65.0 60–81.6 63.4 51.6–75.8 .070

Physical health 31.24 12.5–71.8 28.1 12.5–65.6 .875

Emotional functioning 70.0 56.2–80 75.0 55–88.7 .288

Social functioning 67.5 47.5–80 60.0 45–70 .208

School functioning 65.0 46.2–80 57.5 45–70 .511

< 5 years (n = 16)

Total score – – 51.9 39.1–71.4 –

Psychosocial health – – 62.5 52.3–72.1 –

Physical health – – 40.6 18.7–78.1 –

Emotional functioning – – 80.0 67.5–89.3 –

Social functioning – – 52.5 35–63.7 –

School functioning – – 50.0 33.3–66.6 –

5–7 years (n = 6)

Total score 69.5 60.5–84.0 62.49 53.2–68.9 .043

Psychosocial health 80.0 56.6–84.9 66.66 51.6–80.4 .225

Physical health 75.0 34.3–93.7 65.6 18.7–75 .686

Emotional functioning 65.0 52.5–85 77.5 58.7–90 .343

Social functioning 70.0 40–80 57.5 51.2–72.5 .340

School functioning 80.0 38.6–85 62.5 55–85 .833

8–12 years (n = 7)

Total score 48.9 41.6–65.2 47.8 43.9–66.3 .176

Psychosocial health 61.6 41.6–65 60.0 48.3–74.9 .799

Physical health 28.1 14.0–53.0 25.0 12.5–53.1 .465

Emotional functioning 60.0 45–70 55.0 47.5–85 .786

Social functioning 60.0 35–65 70.0 50–70 .345

School functioning 55.0 45–70 55.0 47.5–70 .750

13–18 years (n = 7)

Total score 57.6 43.4–72.8 42.9 32.2–73.3 .043

Psychosocial health 78.3 61.6–86.6 62.4 35.3–83.3 .043

Physical health 12.5 9.3–53.0 12.5 2.3–51.5 .416

Emotional functioning 75.0 75–90 57.5 40–82.5 .026

Social functioning 80.0 70–95 67.5 27.5–80 .046

School functioning 65.0 60–90 65.0 37.5–77.5 .246

Significant differences are marked in italics

IQR interquartile range (p25–p50)
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Daily life adaptation and schooling

Figure 1 shows how well HMV patients perform in every-
day activities. Out of 33 (81.8%) school-aged patients

(over 3 years old in Spain), 27 attended school, and
75% (25/33) of them had special education needs.
Schooled subjects were in their corresponding grade in
65.4% of cases (17/26). Of 30 patients, 12 (40%) attended

Table 4 Comparison of PedsQL scores between HMVand healthy children fromVarni et al. study for child and parent reports. Comparisons between
HMVand healthy children are made in mean and mean-1SD as 95% confidence intervals (CI) upper and lower limits

Self-report

Healthy childrena HMV children HMV children versus healthy children
Mean comparison

HMV children versus healthy children
Mean-1SD comparison

Mean SD Mean SD 95% CI p 95% CI p

Global score 83 14.7 60.3 16.6 (− 30.4; − 14.8) < 0.001 (− 15.6; − 0.0) 0.048

Physical health 84.7 17.2 41 31.6 (− 60.2; − 26.5) < 0.001 (− 42.9; − 9.2) 0.005

Psychosocial health 82.3 15.5 67.8 15.3 (− 21,9; − 7.1) 0.001 (− 6.4; 8.4) 0.783

Emotional functioning 80.8 19.6 68.2 19.0 (− 21.5; − 3.6) 0.008 (− 1.9; 15.9) 0.116

Social functioning 87.4 17.1 65.7 20.7 (− 31.3; − 11.9) < 0.001 (− 14.1; 5.2) 0.345

School functioning 78.6 20.5 64.2 20.3 (− 32.7; − 13.6) < 0.001 (− 3.2; 15.7) 0.187

Caregiver report

Healthy childrena HMV children HMV children versus healthy children
Mean comparison

HMV children versus healthy children
Mean-1SD comparison

Mean SD Mean SD 95% CI p 95% CI p

Global score 87.6 12.3 55.2 17.7 (− 37.9; − 26.7) < 0.001 (− 25.6; − 14.4) < 0.001

Physical health 89.3 16.3 40.2 31.1 (− 59.2; − 38.7) < 0.001 (− 42.9; − 22.4) < 0.001

Psychosocial health 86.5 12.7 62.6 16.3 (− 29.0; − 18.7) < 0.001 (− 16.2; − 5.9) < 0.001

Emotional functioning 82.6 17.5 68.3 23.1 (− 21.6; − 6.9) < 0.001 (− 4.0; 10.5) 0.374

Social functioning 91.5 14.2 56.4 22.7 (− 42.2; − 27.9) < 0.001 (− 28.0; − 13.7) < 0.001

School functioning 85.4 17.6 58.2 18.5 (− 33.9; − 20.5) < 0.001 (− 16.3; − 2.3) 0.006

Significant differences are marked in italics
a Healthy children sample PedsQL scores were taken from [39]

Table 5 Differences in quality of
life questionnaire (PedsQL 4.0)
scores between invasively and
non-invasively ventilated
patients, expressed as medians
and interquartile ranges (IQR)

Self-report

Non-invasive ventilation (n = 13) Invasive ventilation (n = 7)

Median IQR (p25–p50) Median IQR (p25–p50) p

Total score 57.6 46.1–72.2 65.2 41.6–82.3 0.968

Psychosocial health 70.8 62.0–81.2 60 41.6–83.3 0.118

Physical health 12.5 12.5–56.2 75 31.2–93.7 0.026

Emotional functioning 75.0 57.5–85 60 45–70 0.231

Social functioning 75.0 57.5–85 60 35–80 0.130

School functioning 65.0 55–77.5 55 45–80 0.842

Caregivers report

Non-invasive ventilation (n = 20) Invasive ventilation (n = 21)

Median IQR (p25–p50) Median IQR (p25–p50) p

Total score 49.4 37.7–70.4 55.5 43.9–68.7 0.602

Psychosocial health 67.4 53.4–79.6 60 47.5–73.7 0.220

Physical health 18.7 12.5–56.2 43.75 21.8–75 0.052

Emotional functioning 75.0 56.2–88.7 75 50–88.7 0.763

Social functioning 60.0 45–78.7 55 40–70 0.424

School functioning 60.0 45–78.7 55 38.7–67.4 0.634

Significant differences are marked in italics
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special education centers, and 21.2% (7/33) received clas-
ses at home. Among patients receiving classes at home,
families were satisfied with the schooling they received in
71.4% of cases (5/7).

Of 41 families (70.7%), 29 were able to go out on vacation.
The rest did not do so because of the medical condition of the

patient. Only 2 of the 41 families (4.9%) received some assis-
tance in order to be able to go on vacation.

Ten percent (4/40) of the interviewed caregivers reported
behavioral problems in their children, and 7.5% (3/40) con-
sidered that it is difficult to look after them. Of 38 (10.5%)
responders, 4 say that their children get upset very often. Most
of the subjects (74.3%, 26/35) did not complain about being
ill, and 12.7% (4/34) confessed being afraid of their own
illness.

Social and institutional support

The assistance the families receive is perceived as insufficient
by 53.8% (21/39) of them: 31.2% (9/28) considered they need
a healthcare assistant, 28.6% (8/28) demand more economic
benefits or transfer-related assistance, and 28.6% (8/28) need
their home adapted.

Of 39 (59%) families, 23 claimed that the social assistance
they receive from different institutions is insufficient, and
71.1% (27/38) of them consider that the economic benefits
are also insufficient. Taking care of these patients at home is
an economic burden for 70% (28/40) of the families.

Families stayed in contact with different patient support
groups and organizations in 35.9% (14/39) of the cases, and
43.6% (17/39) of them did so with other families with children
on HMV. Friends and relatives perceived the situation with
normality in 42.9% (15/35) of the cases, with resignation in
17.1% (6/35), and it was considered a problem for 14.3%
(5/35) of them. Interviewees considered in 11.4% (4/35) that
the rest of the family and friends were not sufficiently in-
volved in the care of these patients.

Satisfaction and repercussions on the families

All the interviewed families were happy to have their child at
home, and they thought it was the best option for the welfare
of their child. Nevertheless, one family out of 39 (2.6%)
confessed it was not the best situation for the family.
Families felt that they had been part of the decision of caring
for their child at home in 88.9% of cases (32/36).

Their greatest concern was the progression of the disease of
their child (47.1%, 16/34), the onset of life-threatening situa-
tions (17.6%, 6/34), the impossibility of having a normal life-
style (11.8%, 4/34), and the impossibility of providing appro-
priate care (11.8%, 4/34). 32.4% (11/34) of them confessed
that this concern affected them continuously.

The care for these patients at home was considered an
emotional burden for 65.9% (27/41) of the families, requiring
psychological assistance in 24.4% (10/41) of the cases. It
caused marital conflicts in 42.1% (16/38) of the families,
and 12.5% (3/24) of the parents with other children felt they
did not provide enough care for their other children. Siblings
demanded more attention from their parents in 36% (9/25).

Table 6 Results of semi-structured open questionnaire regarding
organization of care at home, domiciliary follow-up, and response when
the patient is affected by an acute illness

Organization of care at home

Mother is the main caregiver 75.6%

Father is the main caregiver 9.8%

24 h/day dedication of the main caregiver 48.8%

> 18 h/day dedication of the main caregiver 18.9%

Main caregiver had to quit their job 58.5%

Domiciliary support and medical and respiratory
company follow-up

Receives specific healthcare assistance at home 14.6%

Receives household assistance 22%

Receives economic benefits from the government
subsidies

82.5%

Receives economic support (non-governmental) 17.5%

Receives medical or nursing visit at home 24.4%

Medical or nursing visits are scheduled 57.1%

Receives follow-up visits from respiratory therapy
company at home

97.6%

Respiratory therapy company visits are scheduled 95.0%

Uses telephone to solve doubts concerning medical
situation

73.3%

Uses telephone to contact respiratory therapy
company when facing technical problems

97.5%

Satisfied with the assistance received by the
respiratory therapy company

92.7%

Respiratory care supplies are delivered by
respiratory therapy company

57.6%

Respiratory care supplies are delivered by
the hospital

12.1%

Respiratory care supplies are delivered by the
respiratory therapy company and hospital

12.1%

Respiratory care supplies are delivered on time
and in sufficient quantity

82.9%

There are shortcomings in the delivery of
respiratory care supplies

9.8%

Delivery of respiratory care supplies is inadequate 7.3%

If an acute illness arises

Attends primary health care or emergency department 48.7%

Attends emergency department 17.1%

Attends specialized hospital unit 15.4%

Assistance is given in a timely fashion 90.2%

Perceives lack of experience on behalf of the
professionals taking care of HMV children

14.3%

Perceives difficulties transferring the patient to
the hospital

8.6%

Has suffered at least one life-threatening event 55%

Has needed to call emergency services 65.7%
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Discussion

Reported median PedsQL 4.0 global scores from our popula-
tion (both child and parent-reported) were below those report-
ed by healthy population [39]. Moreover, perceived quality of
life in our sample was lower than that of other patients with
chronic conditions. All our patients are HMV users, but we
cannot assume that HMV is the only determinant for a de-
creased perceived quality of life. Perhaps, the underlyingmed-
ical condition that leads to the need of respiratory support
plays an important role in a decreased perceived quality of life.

More than half of the patients in our study with HMV had
neuromuscular diseases, which is in accordance with other
studies [1, 2, 6, 8, 10, 15, 16, 26, 28, 29, 41]. Global scores
for perceived quality of live given by the parents were below
those reported by the patients [38, 39]. Scores were low in all
age groups. It is important to highlight that the scores
concerning the physical sphere were lower than the other do-
mains. Interestingly, this score is even lower in children with
non-invasive mechanical ventilation (NIMV).

It is not clear how age affects the perception of health-
related quality of life. According to our data, perceived quality
of life differs in the different age groups: scores on the phys-
ical dimension seem to decrease as age increases. This does
not seem to occur in the other dimensions. Perhaps being older
andmore aware of their situation has a negative impact in their
perceived quality of life, or, perhaps, the underlying disease is
different in older patients. Nevertheless, the scores given by
their families were also lower in childrenwith NIMV. Perhaps,
older children have a longer time of progression of the disease
and a worse clinical condition. Moreover, the use of NIMV is
a palliative resource in some patients with degenerative dis-
eases. This might explain, in part, the differences in perceived
quality of life at different ages. Specific needs in the physical,
social, and emotional spheres are different and are influenced
by different factors at different ages. Smaller children are
probably less affected in the social and emotional dimension,
as their social interactions are limited, basically, to family

members, whereas the social circle of older children is broader
and includes people outside the family not directly involved
with their care.

It is also interesting that parents perceived a worse quality
of life than the patients themselves did. Several studies have
explored this fact. Noyes used the KINDL questionnaire to
compare perceived quality of life in 17 pairs of parents and
ventilator-dependent children [24]. This study did not find any
differences in overall scores, but they did in social (relation-
ships with friends) and disease scores in which parents report-
ed lower scores than children. Paditz et al. developed their
own questionnaire to assess health-related quality of life in
62 German children with ventilation (mostly non-invasive)
with a mean age of 14.8 years [27]. They found that children
felt better about their lives than what parents thought. Lumeng
et al. also used their own questionnaire to evaluate 38 children
in the USA [19]. In this case, self-report was only given to
children over 12 years, and they did not find any differences
between parent and child reports. Our study includes a wider
range of patient age than the studies of Paditz and Lumeng
et al. It also includes a wider range of ventilation modalities
than Noyes and Paditz studies. We did find differences in the
overall scores given by the children and by the parents in all
except the 8–12-year group. We also found that reported psy-
chosocial, emotional, and social scores were significantly low-
er by the parents of children over 12 years, which supports the
conclusions of Noyes’s study. Some may think that smaller
children are not aware of their limitations, but our data show a
different interpretation of this fact, since these differences are
more obvious and more significant in children older than
13 years. Perhaps parents are more aware that their children
are supposed to be more independent at this age.

Graham et al. [12] have recently published a study evalu-
ating health-related quality of life on a cohort of 86 children on
home mechanical ventilation and their caregivers. They used
the Child Health Ratings Inventories to evaluate health-related
quality of life, which is a validated tool including 20 items
regarding three dimensions (physical function, role function,

Fig. 1 Patient abilities to perform
activities of daily living
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and emotional well-being) with different age-adapted ver-
sions. Our study has a similar proportion of patients ventilated
through tracheostomy (50%) and patients with congenital dis-
eases (69%). As an important difference, our study has eval-
uated and compared patient’s self-reported and parent proxy-
reported quality of life. Both studies show lower scores than
those obtained by healthy children and other patients with
chronic conditions. As another remarkable difference, our
study includes patients from multiple centers and different
regions as opposed to Graham’s single-center study, thus
reflecting geographical and clinical variations in the manage-
ment and care of these patients.

Themother usually assumes the roleof themaincaregiver.As
thesepatientsrequirefullattentionduringmanyhoursaday,main
caregivers are usually forced to quit their jobs, as reported by
different studies [12, 18, 21, 22, 32, 33].Meltzer et al. found that
caring for a child with chronic medical conditions causes an
alteration in the sleep pattern of the mother, which is associated
with depression and fatigue [21, 22]. Other studies report a neg-
ative impact on the mother concerning healthy habits [18], em-
ployment, and health [32, 33].

Very few patients have health assistance from outside the
family on a daily basis, even though most of them receive
economic benefits from the government. Financial and human
resources are insufficient, as perceived by most of the families
in our studies, as reported by other studies [3, 7, 20, 21, 25, 31,
32]. It is important to point out that Spain accounts with dif-
ferent RHS. This means that, even though there are some
national regulations about the care of the dependent patient,
each region provides its own resources, and there are no na-
tionwide standards about how this care should be provided.
Establishing nationwide standards of care could improve at-
tention of HMV patients making the access to the different
resources more equitable and accessible. Our study shows that
more attention should be paid to home medical follow-up, as
only a small number of patients benefit from it. On the other
hand, a high percentage of families are satisfied with the per-
formance of respiratory device companies. Most of the pa-
tients in our study assisted school. Thus, human and material
resources should be destined to adapt education centers to the
special needs of these patients.

Our study shows that subjects with HMV have a great
dependence in activities of daily living. This dependency
causes an overwhelming feeling of responsibility on care-
givers that may lead to a negative way of experiencing this
situation [5]. Families report insufficient social and institution-
al support. In many occasions, they find support in patient
associations or other families of children with similar condi-
tions. Mah et al. report the importance of minimizing the iso-
lation of these families in order to control the stress derived
from the care of these patients [20]. O’Brien et al. highlight the
importance of preserving social and family relationships in
order to diminish the feeling of isolation. They also insist in

the benefit of keeping contact with other families in similar
conditions to share experiences, information on different treat-
ments, care, and family functioning [25].

Our study shows that these families are satisfied with the
fact of being responsible for the care of their children.
Although only a few caregivers show concerns about giving
an appropriate care (from the parent’s point of view), most of
them point out important difficulties and burdens related to the
care of HMV children. Caring for their children has negative
implications such as marital conflict, emotional overload, or
the feeling of neglecting their other children. Several factors
beside the clinical condition of the child have been proposed
to be involved in the negative effect of HMV in family func-
tioning. Increased family expenditures directly related to the
costs of home care and decreased incomes due to caregiver
voluntary or involuntary loss of employment have been de-
scribed as strong factors of family dysfunction. Other emo-
tional factors as chronic fatigue or facing stressful situations
like medical emergencies or life-threatening events might as
well be involved [3, 5, 12–14, 17, 25, 32, 34]. A high propor-
tion of the caregivers in our study were concerned about the
appearance of marital conflicts or about neglecting other sib-
lings. This can be interpreted as a sign of family dysfunction
and can be due, in part, to the lack of support that caregivers
receive [21]. Other authors have also reported these negative
consequences on caregivers, revealing the need to establish
social and psychological support for these families [3, 20,
25]. Caregiver emotional functioning is directly related to
family functioning, as described in many studies. The way
the caregiver perceives their child’s quality of life is affected
by the caregiver’s own emotional functioning [12, 13]. This
relationship probably works in both directions: children with
better perceived quality of life would have parents with better
emotional functioning and parents with better emotional skills
would, presumably, be able to provide better care for their
children, thus improving their quality of life. Resources
should be granted not only to guarantee good medical atten-
tion and provide respiratory care supplies for the patient, but to
prevent or minimize the negative effects on family
functioning.

Study limitations

Our study has several limitations. Our sample is relatively
small, though larger than other studies [3, 7, 20]. Ideally, all
the patients from initial cohort of 167 patients [9] should be
included in this study. This was not possible due to limited
resources, so the actual study population was set at 25% of the
previous one. In order to minimize patient selection bias, the
proportion of subjects was preserved like that of the previous
study. Nevertheless, the physicians in charge of their follow-
up selected the patients, and their participation was voluntary.
Thus, a biased selection cannot be discarded.

Eur J Pediatr (2017) 176:1307–1317 1315



The use of a semi-structured questionnaire interview as a
mean to obtain information about the impact of HMVon fam-
ily functioning might condition parents to focus their attention
on several topics proposed by the investigators and thus leav-
ing other topics out of the interview.

Finally, the study is based on a Spanish pediatric popula-
tion with HMV. For this reason, the results should be extrap-
olated carefully to other countries with different social and
healthcare resources and infrastructure.

Conclusions

Perceived quality of life of children with HMVand their par-
ents is significantly worse than that of healthy children.
Parents are satisfied with caring for them at home, but it has
a negative impact on their personal and family life. This is
probably due to an insufficient support from institutions.
Thus, it is imperative to develop and implement specific pro-
grams involving health, financial, psychological, and social
(including school) resources to support patients with HMV
and their families.
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