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Purpose: The COVID-19 pandemic has resulted in drastic changes in people’s

lives, more so in individuals with chronic conditions, such as children with

chronic respiratory disorders requiring home non-invasive ventilation. Our

research question was: How has the COVID-19 pandemic a�ected the daily lives

of children using home NIV and their families and their NIV adherence?

Methods: An anonymous online survey was administered to caregivers of

pediatric patients using home NIV followed at the Stollery’s Pediatric NIV

Program in Alberta, Canada, between September 2020 and September 2021.

Thematic analysis was conducted for the identification of emerging themes.

Results/findings: Four themes were identified: (1) positive e�ects, (2) negative

e�ects, (3) neutral e�ects, and (4) impact on NIV adherence. E�ects of COVID-19

on children and families were reported by 55 respondents (57% response rate).

Positive e�ects included a slower lifestyle, more family time, and less recurrent

acute respiratory illness. Negative e�ects included increased parental anxiety,

prolonged social isolation beyond imposed restrictions, and limited access to

health supplies. Despite these negative e�ects, 90% of respondents reported

adequate maintenance or even increases in their child’s NIV use. A general sense

of benefit in the virtual specialized care model was also highlighted.

Conclusion: COVID-19 resulted in varying levels of impact on the lives of

children using NIV, not unlike the general population. Negative e�ects, however,

appeared to intensify in these technology-dependent children. NIV adherence,

however, was prioritized by families and even increased during COVID-19.

Further research is needed to analyse the potential benefits of virtual models

of specialized care.
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Introduction

In 2019 the novel coronavirus (COVID-19) began to impact lives worldwide as the

highly contagious disease quickly spread into a global pandemic (Viola and Nunes, 2022).

Literature shows that isolation connected to extensive COVID-19-based quarantine and

physical distancing imposed by governments and health officials resulted in increased
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anxiety, depression, frustration, and behavioral challenges in

both children and adults (Daly and Robinson, 2021; Mulugeta

et al., 2021; Viola and Nunes, 2022). Further, previous reports

demonstrated the potential of the effects of the pandemic to

predispose, precipitate, and perpetuate sleep disturbances. This

was cause for concern as sleep is critical for both physical

and mental health, especially for the developing child (Cox and

Olatunji, 2021). In addition to adapting to the pandemic, pediatric

patients with chronic respiratory diseases, as other patients with

medical complexity, were faced with the intimidating task of

simultaneously managing the use of daily therapies and medical

technology. This is the case for children using nocturnal non-

invasive ventilation (NIV) therapies at home, either for airway

patency through a continuous positive airway pressure (CPAP) or

for lung recruitment and/or ventilation support through bilevel

positive airway pressure (BPAP) (Ramirez et al., 2013). Recent

research analyzing NIV machine download data in children

between the initial 3 months and 12 months of the pandemic

has shown overall high NIV use, although children struggling to

use NIV before the pandemic continued to do so even further

(Sunkonkit et al., 2022; Halperin et al., 2023). No prior research,

however, has analyzed the lived experiences of children using home

NIV therapies and their families during a pandemic and specifically

the challenges in adhering to NIV.

This study aims to: (1) understand how the COVID-19

pandemic has affected the overall daily lives of children using

home NIV and their families and (2) to gather the caregivers’

understanding of how the COVID-19 pandemic has affected NIV

adherence in these children.

Methods

This study is a thematic analysis of written survey responses

related to the impact of the COVID-19 pandemic on the lives of

children from caregivers of children using home NIV, approved by

the University of Alberta’s Health Research Ethics Board.

In March 2020, Stollery’s Pediatric NIV Program underwent a

rapid transition to a fully virtual model of care. During the study

period, clinical care, assessment of remote NIV machine download

data and support for mask and headgear re-assessment were

exclusively virtual. If headgear required adaptation, the family was

booked with an occupational therapist for adaptation of interface

headgear without the in-person presence of the patient. Regular

visits every 6–18 months were maintained virtually as per our

standard of practice.

Sample

Participants were prospectively recruited through the Pediatric

HomeNIV Program at the Stollery Children’s Hospital, Edmonton,

Canada, during the period between September 2020 and September

2021. Inclusion criteria included regular caregivers of children 0–18

years who have been using home CPAP or BPAP for >3 months

Abbreviations: BPAP, bilevel positive airway pressure; CPAP, continuous

positive airway pressure; NIV, non-invasive ventilation.

and who attended a regular visit with the program during the

study period.

Data collection and storage

Study participants were recruited upon completion of their

clinic visit and provided with an anonymous online survey link

to consent and complete the survey (completion time <10min).

Participants requiring translation were assigned an independent

translator to read the questions by phone and were allowed

to answer in their language and further translated to English.

Participants who consented but did not complete the survey

received two automatic reminders.

The survey posed two free-text questions:

• How has the COVID-19 pandemic affected your child’s and

your family’s daily life? Please include challenges or stressors

(ex. fears, financial changes, etc.) as well as any benefits or

improvements (ex. less illness, better sleep, more family time,

etc.) for your family.

• How has the current COVID-19 pandemic affected your

child’s NIV use?

Answers were stored in a secured REDcap database (Harris

et al., 2009) along with anonymous demographic information

for participating caregivers, and child’s demographic and

clinical information.

Data management and analysis

Informed by Braun and Clarke’s (2006) approach, thematic

analysis methods were applied for data synthesis by two researchers

(EM and LD). NVivo 12 (related to March 2020) was used

for data management (QSR International Pty Ltd, 2018). The

initial analysis included consistent coding data from the survey

responses. Common patterns were identified, and then a deductive

approach was used to group similar codes to develop relevant,

emerging themes. A theme was defined as “an abstract entity that

brings meaning and identity to a recurrent experience and its

variant manifestations, capturing and unifying the nature of the

experience into a meaningful whole,” based on Nowell et al. (2017)

definition. Themes and subthemes reflective of the data were used

to synthesize the data in a meaningful way. Emerging themes were

discussed until a consensus was reached. Demographic data was

summarized using proportions.

Results

Out of 95 families offered the survey upon their clinic

appointments, 56 responses were received (59% response rate).

Most respondents were the child’s mother (83%). Obstructive sleep

apnea was the most reported indication for NIV therapy (Table 1).

Other indications included complex respiratory needs due to a

syndrome, a neuromuscular, respiratory, or neurological condition.

Among these children, CPAP was more commonly used.
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TABLE 1 Caregiver-reported demographic and clinical characteristics of

their child using home NIV.

Characteristic %

Number of years using NIV

<1 year 11

1–5 years 63

>5 years 21

Not reported 5

Therapy type

CPAP 59

BPAP 41

Underlying diagnosis

Obstructive sleep apnea/other upper airway disorder 55

Down syndrome 11

A neuromuscular disease 18

Chronic lung disease 5

Neurological disease 9

Cardiac disease 0

Other (unknown) 2

Four themes were identified in the data: (1) positive effects,

(2) negative effects, (3) neutral effects, and (4) impact on NIV

adherence (Figure 1).

Theme 1: positive e�ects of COVID-19 on
the families of children using NIV

Among positive outcomes, the most notable were having more

family time, a slower lifestyle, and less illness (Table 2).

Many participants conveyed that the COVID-19 pandemic

allowed families to enjoy more time together, largely because of

a newly slower lifestyle. A slower lifestyle allowed for “more time

together as a family” (Participant 16) which resulted in more

family bonding activities such as board games, bible study and

increased connection amongst family members. Additionally, with

all members of the family being impacted by a slower pace,

parents working from home noted a more positive environment.

A decreased pace in lifestyle also had psychological benefits.

Respondents appreciated not being “dictated by a pre-set schedule”

(Participant 9). They also saw an improvement in their child’s

“mood. . . attention and energy” (Participant 4) and they were able

to sleep in the mornings and enjoy more free time.

Another frequently conveyed positive outcome amongst

participants was the improvement of health outcomes among

their children and families. Respondents reported that, contrary

to previous seasons, they weren’t recurrently symptomatic for

“any type of cold or contagious illness since the pandemic began”

(Participant 19). This was attributed to significantly decreased

social interaction during the lockdowns and school shutdowns,

increased handwashing, and adopting face coverings as common

practice. For families with chronically ill children, decreased illness

meant more than just overall better health. One participant noted

that when her child “gets sick, she gets really sick and typically

ends up in hospital” (Participant 15). Another respondent indicated

that health improvements resulted in them being able to cancel a

previously scheduled surgery “to place [tympanostomy] tubes. . . as

ears were clear” (Participant 19). Many responses echoed the

positive impact that fewer hospital visits had on their families due

to the transition of many medical appointments to virtual delivery.

Virtual care was suggested as further contributing to a slower-paced

life, thus having a positive impact on family scheduling logistics.

Theme 2: negative e�ects of COVID-19 on
the families of children using NIV

Negative outcomes related to the experience of children using

NIV during the COVID-19 pandemic were also reported (Table 3),

“like the rest of us whether we are adults or kids, the pandemic

has impacted our lives physically and emotionally” (Participant 47).

The most frequent response was related to increased stress and

uncertainty for both the child and their family. Respondents used

words like scary, afraid, concerned, fear, and anxiety, to describe

feelings of health-related stress that were prevalent, as their children

were already ill before the pandemic began. Many families reported

heightened concern stemming from the reality of having kids with

“health issues and autoimmune disorders” (Participant 27). One

parent reported that “due to our daughter being extremely high risk

we have to be a lot more cautious and careful with the things we do

and the people we allow around her” (Participant 15). This was a

common feeling among respondents who felt an increased sense of

stress regarding the possibility of their child catching the COVID-

19 virus and developing severe COVID-19 respiratory disease. In

contrast, there was no mention of grief due to severe disease or the

death of family members or friends. Stress also stemmed from a

general uncertainty, with parents noting that “nobody knows where

this is heading” (Participant 34) and fear of “bringing the virus back

into our house from work.” The added stress of misinformation and

the challenge of “sorting out truth versus what we are told to believe”

(Participant 4) was also reflected in the survey responses.

Other emerging health-related negative outcomes included

weight gain and sedentarism. Parents attributed this to their

children’s lack of exercise and physical activity as school, sports, and

extracurricular activities were canceled.

Social isolation during lockdowns was a recurrent comment

described as having a significant impact on their children’s mental

health, with children “missing their friends” (Participant 51),

extended familymembers and other community-based groups such

as church. Many participants had to choose online/home-schooling

for their children or opted for it as an extra precaution when school

shutdowns were lifted, which further increased their children’s

isolation. Concerns about their children’s academic performance in

an online environment were also expressed by several participants.

Some parents noted a negative change in their own physical and

mental health and their relationship with their partners.

Participants perceived a lack of access to certain healthcare

resources resulting from the pandemic, including concerns
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FIGURE 1

Caregiver-reported e�ects of COVID-19 pandemic on their child (NIV user) and family.

TABLE 2 Data excerpts for theme “positive e�ects of COVID-19 pandemic

on child and family.”

“When we were doing school at home, my child had more time to

sleep in the morning that improved his mood, his attention and

energy.”—Participant 4

“I think it was great that she was able to sleep in and not have to get

up before her body naturally wanted to and that we were able to

construct our days as we would in the summer months; not be

dictated by a pre-set schedule (school, etc).”—Participant 9

“But we spend time to play board games and read [the] Bible and

share thanks every day. Now we are blessed to stay together such as

less illness, better sleep, more time hiking.”—Participant 11

“Less illness for us as a family on the whole. Husband is now

working from home so is able to help out after work more with the

kids now.”—Participant 24

“The upside to it all is that neither one of our children have gotten

sick. Especially our older daughter, when she gets sick, she gets really

sick and typically ends up in hospital. So, it has been nice that we

all have been healthy.”—Participant 15

regarding the lack of pediatric services available due to allied

health professionals being redeployed for an emergent COVID-19

response. Limited supplies of health equipment related to NIVwere

TABLE 3 Data excerpts for theme “negative e�ects of COVID-19

pandemic on child and family.”

“We miss our family and friends, and it has affected one of my children more

who already had social issues prior to the pandemic. Fears are that one of us

might catch the virus and spread it to my child who has lung disease. Other

stressors are helping the kids do online schooling while also working from

home and taking care of household duties.”—Participant 5

“Financials have been hard especially when replacement tubes and masks are

expensive. I’m a single mom to 4, 3 autistic and have a CPAP as well but can’t

afford to replace anything so I make do. I work from home in a salon, and I

have been shut down 3 times and I work a retail job and go to school all while

home schooling my kids so it’s been hard.”—Participant 48

“Frustration about the situation and how his work life hadn’t changed and

how I was expected to do my job, look after children and somehow keep the

house clean while he was working.”—Participant 17

“Stressors, fear of illness related to her airway implications. Financial losses

and increased bills are causing burden, all specialists are a travel min 5 hours

for us. My daughter takes forever to fall asleep, stay in her bed, stay asleep,

wakes tired and cranky since this all played out.”—Participant 49

also highlighted as a negative effect of the COVID-19 pandemic,

specifically distilled water was often sold out in stores.

Workday losses and financial stress were explicitly mentioned

as having an overall negative impact on families and specifically

on keeping up with the NIV equipment, with one respondent
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TABLE 4 Data excerpts for theme “neutral e�ects (new routines) of

COVID-19 pandemic on child and family.”

“We have also postponed most check-ups (except pediatricians) or opted

for virtual check-ups/appointments when possible.”—Participant 14

“My child started to use the CPAP machine right when the pandemic

started in March 2020. He attended school in person and had to adjust

to wearing a mask, social distancing, and using hand sanitizer

frequently.”—Participant 45

“We are limited to virtual appointments but works for us as we are 2 hrs

away”—Participant 50

sharing they were unable to afford replacement NIV tubes and

masks throughout the COVID-19 pandemic. Work-home gender

imbalances were reflected as a source of frustration: “his work life

hadn’t changed while I was expected to do my job, look after children

and somehow keep the house clean while he was working.”

Theme 3: neutral e�ects of COVID-19 on
the families of children using NIV

While most responses highlighted positive or negative

implications, some participants simply reported the COVID-19

pandemic resulted in a change of routine (Table 4), with limited

detail. One participant noted that many healthcare appointments

were “limited to virtual appointments” (Participant 50) implying a

negative limitation, however, they continued to say “But this works

for us as we are 2 hours away,” implying a positive benefit. Another

participant reflected on their decision to postpone check-ups

except for the essential ones. One response described changes that

a child using NIV adapted to including “wearing a mask, social

distancing, and [using] hand sanitizer frequently” (Participant 45).

Theme 4: impact of COVID-19 on NIV
adherence

When asked how COVID-19 impacted their children’s

adherence to NIV, there was overwhelming perception of their

child maintaining similar NIV use than pre-pandemic in 85% of

respondents, despite the challenges and life changes associated with

the COVID-19 pandemic (Figure 2). Some participants, however,

pointed out the need for more incentives and conscious discipline

to maintain NIV use.

Seven percent of participants perceived their child was able to

increase their NIV use during the COVID-19 pandemic. Parents

attributed the rise in use to longer sleep times coupled with more

parental presence at bedtime resulting in more consistency of their

child’s sleep routine. For example, one participant reported “Online

schooling has allowed more time in the mornings to rest on BPAP

before having to get up” (Participant 23).

A small proportion of participants (6%) reported their

child decreased their NIV use (Table 5). Noted reasons for

decreased NIV adherence included parenting challenges or

difficulty accessing the NIV resources and supplies, particularly

distilled water.

Discussion

This paper adds new insights into the drastic changes that

COVID-19 has caused in the lives of children using NIV and

their families. Unexpectedly, this demographic experienced similar

positive changes to other pediatric populations such as increased

family time, slower lifestyles, and less acute respiratory illness.

However, there was a perceived higher risk and vulnerability for

children with chronic respiratory conditions using NIV, resulting

in amplified negative effects of the pandemic in this population.

Families of children using NIV experienced even more and longer

isolation, fear, and anxiety, on top of difficulties finding supplies

to maintain NIV equipment or accessing other health-related

supports. Despite significant changes in their overall lives, families

perceived no changes or even improved children’s adherence to

NIV through the first year of the pandemic. Further, the drastic

changes in the healthcare system to virtual care were mostly

perceived as advantageous to children and families.

The themes extrapolated from our data support results from

previous studies on the social implications of COVID-19 in other

pediatric populations. Many of the negative impacts experienced by

children using NIV and their families paralleled those described in

the general population, including increased symptoms of anxiety,

depression, and decreased sleep quality amongst the pediatric

population and caregivers (Cahal et al., 2021; Cardenal-Munoz

et al., 2021; El-Osta et al., 2021; Meherali et al., 2021). However,

parents of children using NIV conveyed sustained levels of high

anxiety related to the possibility of their chronically ill child

contracting COVID-19. Caregivers’ fears at that time were likely

well-founded given the level of uncertainty, the lack of a COVID-19

vaccine available for pediatric ages, and the high level of complexity

of our study cohort, as demonstrated in our previous quantitative

analysis (Halperin et al., 2023). Early pandemic studies in patients

with chronic illnesses such as chronic lung or neurological

diseases, and frequent home NIV users, have reported increased

risk for severe COVID-19 disease requiring hospitalization and

even intensive care (Cahal et al., 2021; Di Cicco et al., 2021).

Interestingly, other negative effects reported in the literature such

as increased screen use and shorter sleep times were not mentioned

in our study (Carson et al., 2019). Our study was novel at

demonstrating that the negative impacts of the pandemic were

significantly amplified by family’s decisions to limit in-person social

interactions even longer, beyond the periods of imposed lockdown,

like previous literature in other chronically ill populations (Alaqeel

et al., 2021; Beytout et al., 2021; Masi et al., 2021). The long-

term effects post-pandemic of this prolonged isolation in children

who already face challenges to integrate in their communities,

however, are unknown. In addition, our study confirmed that child

caregiver responsibilities continue to burden female parents to a

larger degree, perpetuating known social gender disparities. This

information can help inform government measures to protect the

most vulnerable during future pandemics while developing school-

based infrastructures and programs that facilitate/promote social

connection, peer support, and daily exercise even in the light

of physical distance, as well as government-supported strategies

toward work/home balance that address the gender bias.

These study results reflect the impact of misinformation on

vulnerable populations. This is important as previous research has
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FIGURE 2

Self-reported NIV adherence during COVID-19.

TABLE 5 Data excerpts for caregiver-perceived changes in their child’s

NIV adherence during COVID-19 pandemic.

“I haven’t been as diligent as a parent and a bit too forgiving

because of the summer break and working from home. I’ve only in

the last two weeks really put my foot down and my child feels so

much better when he wears his CPAP at night which makes him

want to wear it.”—Participant 1

“Was a bit harder to get distilled water and replacement parts for

the machine and mask. More consistent and better use as he has

not been sick.”—Participant 19

“Online schooling has allowed more time in the mornings to rest on

BPAP before having to get up.”—Participant 23

“Not really. We have a solid home care routine and schedule. It was

built to navigate both medical and life challenges. It’s evident that

this established care routine for my child also works during the

pandemic.”—Participant 44

shown higher vaccination hesitancy because of misinformation,

with the subsequent risk for adverse outcomes (Capurro et al.,

2022; Kim et al., 2022; Ruiz and Bell, 2022). Further advocacy work

is required to identify effective strategies that protect vulnerable

populations against misinformation.

Overall, there was a parental perception of a maintained child’s

adherence to NIV during the COVID-19 pandemic. If anything,

the pandemic allowed for lifestyle changes that promoted more

parental support and a consistent sleep schedule that might have

contributed to adequate adherence. It is also possible that the

rapid change to virtual care would have allowed for enough

child/family support and contributed to adequate maintenance

of child adherence perceived by caregivers. This was confirmed

by our quantitative study analyzing the machine download data

showing overall adequate adherence in most of the child home NIV

users in our center (Halperin et al., 2023). These findings along

with previous quantitative data suggest that families in our center

may prioritize strategies to maintain adequate NIV use despite the

challenges faced during the COVID-19 pandemic. Interestingly,

there was no specific mention of parental fear of respiratory disease

as a drive to maintain NIV adherence, as suggested in previous

adult studies (Attias et al., 2020; Batool-Anwar et al., 2020).

Finally, there was a clear reference to the benefits of shifting

toward a virtual healthcare system tailored to patients requiring

recurrent encounters with the health system such as children using

home NIV, including accessibility of the team, virtual equipment

assessment and use of iCloud-based machine downloads. This was

found in previous research reporting benefits from virtual care

including fewer trips to the hospital, less missed school time, and

less exposure to respiratory illness (Esposito et al., 2020; Paruthi,

2020; Hoi et al., 2021; Nobili et al., 2021; Taylor et al., 2021). Despite

the challenges associated with a rapid change to virtual care and

limited access to certain health-related services, families felt well

supported by the NIV program virtually through the first year of

the COVID-19 pandemic. These findings provide an opportunity

for learning and reflection on how we can optimize the provision

of health care in this population going forward. More studies are

needed exploring efficient ways to provide virtual medical care on

patients using medical technology such NIV therapies.

This survey was designed to explore how the lives of children

using home NIV were affected by the pandemic and whether

the pandemic had repercussions on their NIV use. Therefore, it

was out of the scope of this study to explore overall barriers to

NIV adherence. There may be a positive reporting bias toward

participating caregivers of who are invested in their children’s

wellbeing and fostering high adherence to NIV. This might limit

the interpretation of certain study findings such as the pandemic’s

impact on children who struggle with NIV adherence to begin with.

To mitigate this risk, this survey was offered anonymously to all

caregivers attending the clinic, providing an opportunity for an

honest response.
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Conclusion

The COVID-19 pandemic had significant implications for

children with chronic respiratory disease using NIV. While the

positive effects of the pandemic echoed findings from studies

in general pediatric populations, the negative effects were more

profound including their fear of severe disease in their child with

already chronic respiratory disease and the profound isolation that

was prolonged beyond the mandatory pandemic restrictions, as

well as gender disparities between caregivers’ responsibilities and

its toll in mental health. Overall, caregivers prioritized NIV use by

their children despite the challenges and recognized the distinct

benefits of the virtual model of specialized care established during

a pandemic. Lessons learned during the first year of living under

the COVID-19 pandemic have the potential to inform meaningful

changes in the provision of health care.

Data availability statement

The original contributions presented in the study are included

in the article/supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the Health

Research Ethics Board at the University of Alberta. The studies were

conducted in accordance with the local legislation and institutional

requirements. The participants provided their written informed

consent to participate in this study. Written informed consent

was obtained from the individual(s) for the publication of any

potentially identifiable images or data included in this article.

Author contributions

LD: Formal analysis, Writing—original draft, Writing—review

& editing, Validation. EM: Formal analysis, Writing—original

draft, Writing—review & editing, Validation. HH:Writing—review

& editing, Validation. DO: Supervision, Writing—review & editing,

Conceptualization, Investigation, Methodology. SS: Supervision,

Writing—review & editing, Conceptualization, Investigation,

Methodology. MC-C: Conceptualization, Data curation, Funding

acquisition, Investigation, Methodology, Project administration,

Resources, Software, Supervision, Validation, Visualization,

Writing—original draft, Writing—review & editing.

Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. MC-C

received support for this study through the Clinical/Community

Research and Integration Support Program (grant # 3259),

generously funded by the Women and Children’s Health Research

Institute and the Department of Pediatrics (University of Alberta).

SS has received financial support from the Stollery Children’s

Hospital Foundation in partnership with the Alberta Women’s

Health Foundation through the Women and Children’s Health

Research Institute, the Canada Research Chair and a Distinguished

Researcher Award from the Stollery Science Lab, which was used to

partially support this work.

Acknowledgments

We thank Dr. Prabhjot Bedi for her valuable insight and input

in the creation of this research.

Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Alaqeel, A., Aljuraibah, F., Alsuhaibani, M., Huneif, M., Alsaheel, A., Dubayee, M.
A., et al. (2021). The impact of COVID-19 pandemic lockdown on the incidence of
new-onset type 1 diabetes and ketoacidosis among Saudi children. Front. Endocrinol.
12, 669302. doi: 10.3389/fendo.2021.669302

Attias, D., Pepin, J. L., and Pathak, A. (2020). Impact of COVID-19 lockdown on
adherence to continuous positive airway pressure by obstructive sleep apnoea patients.
Eur. Respir. J. 56, 2001607. doi: 10.1183/13993003.01607-2020

Batool-Anwar, S., Omobomi, O. S., and Quan, S. F. (2020). Impact of the novel
coronavirus disease on treatment adherence and sleep duration in patients with
obstructive sleep apnea treated with positive airway pressure. J. Clin. Sleep Med. 16,
1917–1920. doi: 10.5664/jcsm.8746

Beytout, Q., Pepiot, J., Maruani, A., Devulder, D., Aubert, R., Beylot-Barry, M., et al.
(2021). Impact of the COVID-19 pandemic on children with psoriasis. Ann. Dermatol.
Venereol. 148, 106–111. doi: 10.1016/j.annder.2021.01.005

Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual. Res.
Psychol. 3, 77–101. doi: 10.1191/1478088706qp063oa

Cahal, M., Amirav, I., and Diamant, N. Be’er, M., Besor, O., Lavie, M.
(2021). Real-time effects of COVID-19 pandemic lockdown on pediatric
respiratory patients. Pediatr. Pulmonol. 56, 1401–1408. doi: 10.1002/ppul.
25310

Capurro, G., Maier, R., Tustin, J., Jardine, C. G., and Michelle Driedger, S.
(2022). “They’re trying to bribe you and taking away your freedoms”: COVID-19

Frontiers in Sleep 07 frontiersin.org

https://doi.org/10.3389/frsle.2023.1328558
https://doi.org/10.3389/fendo.2021.669302
https://doi.org/10.1183/13993003.01607-2020
https://doi.org/10.5664/jcsm.8746
https://doi.org/10.1016/j.annder.2021.01.005
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1002/ppul.25310
https://www.frontiersin.org/journals/sleep
https://www.frontiersin.org


Dobson et al. 10.3389/frsle.2023.1328558

vaccine hesitancy in communities with traditionally low vaccination rates. Vaccine 40,
7280–7287. doi: 10.1016/j.vaccine.2022.10.058

Cardenal-Munoz, E., Nabbout, R., Boronat, S., Lara-Herguedas, J., Villanueva, V.,
Aibar, J. A., et al. (2021). Impact of COVID-19 on Spanish patients with Dravet
syndrome and their caregivers: consequences of lockdown. Rev. Neurol. 73, 57–65.
doi: 10.33588/rn.7302.2021006

Carson, V., Ezeugwu, V. E., Tamana, S. K., Chikuma, J., Lefebvre, D. L., Azad,
M. B., et al. (2019). Associations between meeting the Canadian 24-hour movement
guidelines for the early years and behavioural and emotional problems among 3-year-
olds. J. Sci. Med. Sport 22, 797–802. doi: 10.1016/j.jsams.2019.01.003

Cox, R. C., and Olatunji, B. O. (2021). Sleep in a pandemic: implications of COVID-
19 for sleep through the lens of the 3P model of insomnia. Am. Psychol. 76, 1159–1171.
doi: 10.1037/amp0000850

Daly, M., and Robinson, E. (2021). Anxiety reported by US adults in 2019 and
during the 2020 COVID-19 pandemic: population-based evidence from two nationally
representative samples. J. Affect. Disord. 286, 296–300. doi: 10.1016/j.jad.2021.02.054

Di Cicco, M., M., Tozzi, M. G., Ragazzo, V., Peroni, D., and Kantar, A. (2021).
Chronic respiratory diseases other than asthma in children: the COVID-19 tsunami.
Ital. J. Pediatr. 47, 220. doi: 10.1186/s13052-021-01155-9

El-Osta, A., Alaa, A., Webber, I., Riboli Sasco, E., Bagkeris, E., Millar, H., et al.
(2021). How is the COVID-19 lockdown impacting the mental health of parents of
school-age children in the UK? A cross-sectional online survey. BMJ Open 11, e043397.
doi: 10.1136/bmjopen-2020-043397

Esposito, I., Chatwin, M., Accurso, G., Cortegiani, A., Gregoretti, C.,
Bignamini, E., et al. (2020). Ventilator configuration in children on long-
term home ventilation during the COVID-19 pandemic. Pulmonology 16, 16.
doi: 10.1016/j.pulmoe.2020.06.010

Halperin, H., Chalifour, M., Bedi, P. K., Milne, E., Dobson, L., Olmstead, D. L., et al.
(2023). Impact of COVID-19 pandemic on adherence to noninvasive ventilation in
children. J. Clin. Sleep Med. 19, 179–188. doi: 10.5664/jcsm.10284

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., Conde, J. G., et al.
(2009). Research electronic data capture (REDCap)–a metadata-driven methodology
and workflow process for providing translational research informatics support. J.
Biomed. Inform. 42, 377–81. doi: 10.1016/j.jbi.2008.08.010

Hoi, K. K., Curtis, S. H., Driver, L., Wisnosky, E., Zopf, D. A., Bohm,
L. A., et al. (2021). Adoption of telemedicine for multidisciplinary care
in pediatric otolaryngology. Ann Otol. Rhinol. Laryngol. 130:1105–1111.
doi: 10.1177/0003489421997651

Kim, S., Willis, E., Wehlage, S., Scheffer-Wentz, H., and Dulitz, M. (2022).
COVID-19 vaccine hesitancy and short-term and long-term intentions among
unvaccinated young adults: a mixed-method approach. BMC Public Health 22, 2030.
doi: 10.1186/s12889-022-14448-3

Masi, A., Mendoza Diaz, A., Tully, L., Azim, S. I., Woolfenden, S., Efron, D.,
et al. (2021). Impact of the COVID-19 pandemic on the well-being of children
with neurodevelopmental disabilities and their parents. J. Paediatr. Child Health 57,
631–636. doi: 10.1111/jpc.15285

Meherali, S., Punjani, N., Louie-Poon, S., Abdul Rahim, K., Das, J. K., Salam, R.
A., et al. (2021). Mental health of children and adolescents amidst COVID-19 and
past pandemics: a rapid systematic review. Int. J. Environ. Res. Public Health 18, 26.
doi: 10.3390/ijerph18073432

Mulugeta, T., Tadesse, E., Shegute, T., and Desta, T. T. (2021). COVID-19:
socio-economic impacts and challenges in the working group. Heliyon 7, e07307.
doi: 10.1016/j.heliyon.2021.e07307

Nobili, R. M., Gambazza, S., Spada, M. S., Tutino, A. L., Bulfamante, A. M., Mariani,
A., et al. (2021). Remote support by multidisciplinary teams: a crucial means to cope
with the psychological impact of the SARS-COV-2 pandemic on patients with cystic
fibrosis and inflammatory bowel disease in Lombardia. Int. J. Clin. Pract. 75, e14220.
doi: 10.1111/ijcp.14220

Nowell, L. S., Norris, J. M.,White, D. E., andMoules, N. J. (2017). Thematic analysis:
striving to meet the trustworthiness criteria. I. J. Qual. Methods 16, 1609406917733847.
doi: 10.1177/1609406917733847

Paruthi, S. (2020). Telemedicine in pediatric sleep. Sleep Med. Clin. 15(3S), e1–e7.
doi: 10.1016/j.jsmc.2020.07.003

QSR International Pty Ltd (2018). NVivo (Version 12). Available online at: https://
www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home (accessed
October 02, 2023).

Ramirez, A., Khirani, S., Aloui, S., Delord, V., Borel, J. C., Pépin, J. L.,
et al. (2013). Continuous positive airway pressure and noninvasive ventilation
adherence in children. Sleep Med. 14, 1290–1294. doi: 10.1016/j.sleep.2013.
06.020

Ruiz, J. B., and Bell, R. A. (2022). Parental COVID-19 vaccine hesitancy in the
United States. Public Health Rep. 137, 1162–1169. doi: 10.1177/00333549221114346

Sunkonkit, K., Selvadurai, S., Voutsas, G., Benzon, D., Baker, A., Trinh, M.,
et al. (2022). The impact of the COVID-19 pandemic on positive airway pressure
usage in children with sleep-disordered breathing. Sleep Breath. 26, 533–540.
doi: 10.1007/s11325-021-02409-w

Taylor, J. B., Oermann, C. M., Deterding, R. R., Redding, G., Davis, S. D., Piccione,
J., et al. (2021). Innovating and adapting in pediatric pulmonology and sleep medicine
during the COVID-19 pandemic: ATS pediatric assembly web committee consensus
statement for initial COVID-19 virtual response. Pediatr. Pulmonol. 56, 539–550.
doi: 10.1002/ppul.25218

Viola, T. W., and Nunes, M. L. (2022). Social and environmental
effects of the COVID-19 pandemic on children. J. Pediatr. 98, S4–S12.
doi: 10.1016/j.jped.2021.08.003

Frontiers in Sleep 08 frontiersin.org

https://doi.org/10.3389/frsle.2023.1328558
https://doi.org/10.1016/j.vaccine.2022.10.058
https://doi.org/10.33588/rn.7302.2021006
https://doi.org/10.1016/j.jsams.2019.01.003
https://doi.org/10.1037/amp0000850
https://doi.org/10.1016/j.jad.2021.02.054
https://doi.org/10.1186/s13052-021-01155-9
https://doi.org/10.1136/bmjopen-2020-043397
https://doi.org/10.1016/j.pulmoe.2020.06.010
https://doi.org/10.5664/jcsm.10284
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1177/0003489421997651
https://doi.org/10.1186/s12889-022-14448-3
https://doi.org/10.1111/jpc.15285
https://doi.org/10.3390/ijerph18073432
https://doi.org/10.1016/j.heliyon.2021.e07307
https://doi.org/10.1111/ijcp.14220
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1016/j.jsmc.2020.07.003
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://doi.org/10.1016/j.sleep.2013.06.020
https://doi.org/10.1177/00333549221114346
https://doi.org/10.1007/s11325-021-02409-w
https://doi.org/10.1002/ppul.25218
https://doi.org/10.1016/j.jped.2021.08.003
https://www.frontiersin.org/journals/sleep
https://www.frontiersin.org

	Impact of COVID-19 pandemic in children using non-invasive ventilation: a thematic analysis of caregivers answers to a survey study
	Introduction
	Methods
	Sample
	Data collection and storage
	Data management and analysis 

	Results
	Theme 1: positive effects of COVID-19 on the families of children using NIV
	Theme 2: negative effects of COVID-19 on the families of children using NIV
	Theme 3: neutral effects of COVID-19 on the families of children using NIV
	Theme 4: impact of COVID-19 on NIV adherence

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


