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Abstract

Purpose of Review This paper secks to explore the definitions of quality of life and its application to pediatric research and
clinical practice. This paper also highlights some of the imperfections in evaluating patient-reported outcomes designed to
measure quality of life in pediatrics. Additionally, this paper explores some of the unique challenges in promoting quality of
life during the COVID-19 pandemic.

Recent Findings There are numerous different measurement scales to examine quality of life in children of different ages, and
with a variety of disease states.

Summary Despite the number of quality of life measurement tools, not every patient population has a validated measure,
including patients with palliative care needs. There is no consensus on how to incorporate findings from patient-reported
outcomes into clinical practice recommendations. Professional organizations offer guidance and resources for families to en-
courage focus on quality of life during the COVID-19 pandemic.

Keywords Quality of life - Health-related quality of life - COVID-19 - Palliative care

Introduction

The COVID-19 pandemic has significantly changed daily life
for children and families. Children and adolescents find them-
selves confined to their homes with loss of previously utilized
outlets for socialization and physical activity. This sense of
isolation may be new to many families and yet, it is familiar to
some such as a child with serious illness who has experienced
periods of prolonged hospitalizations, or quarantine at home
away from friends and limited interaction in the community.
Whether it be the novel pandemic, or living day-to-day with a
serious illness, providers should provide families with outlets
and resources to help make each day the best in can be under
stressful circumstances. This process starts with screening pe-
diatric patients for what brings them joy and what creates
challenges. This paper will seek to better define those metrics
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while discussing the imperfections of examining what is pop-
ularly known as quality of life. This paper will also provide an
overview of ways to promote quality of life with particular
attention paid to the adjustments patients and families are
challenged with during COVID-19.

Defining Quality of Life

Quality of life (QOL) has become an important healthcare
metric. The notion of QOL was first identified in healthcare
literature in the 1950s [1, 2]. There is no absolute consensus
on the definition of QOL and the term QOL can be used as a
catch all to describe health-related quality of life (HRQOL) or
functioning, disability, and health (FDH) [3¢, 4]. One of the
most widely cited definitions of QOL comes from the World
Health Organization (WHO) and is as follows: “an individ-
uals’ perception of their position in life in the context of cul-
ture and value systems in which they live and in relation to
their goals, expectations, standards and concerns” [5]. This
definition focuses on three key features: (1) QOL is subjec-
tive; (2) QOL is multi-dimensional; and (3) QOL has both
positive and negative values [5]. There are six broad domains
of QOL as defined by the WHO: physical, psychological,
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level of independence, social relationships, environment, and
spirituality [5].

The concept of HRQOL was developed to describe and
measure the dimensions of quality of life that can affect both
physical and mental health. The Centers for Disease Control
(CDC) defines HRQOL as “an individual’s or group’s per-
ceived physical and mental health over time” [6]. There are
four domains attributed to HRQOL: disease state, functional
status, social functioning, and psychological functioning [7,
8]. In healthcare literature, QOL and HRQOL are sometimes
used interchangeably. HRQOL is often identified as an out-
come measure for research that seeks to measure QOL in both
healthy populations and those with specific disease states. It is
therefore important to differentiate HRQOL from functioning,
disability, and health (FDH) which “comprises the
biopsychosocial components and interactions among body
structures and function, and activities and participation in the
context of the environment and personal factors” [3¢]. The
International Classification of Functioning, Disability, and
Health (ICF) is a framework conceptualized by the WHO to
provide a system that recognizes that a person’s level of func-
tion is multi-dimensional and interactive between health-
related conditions and the environmental and personal factors
[9]. The relationship between domains of QOL, HRQOL, and
FDH is outlined in Fig. 1.

The formal definitions of QOL, HRQOL, and FDH are
important in a research context; however, when attempting
to address health promotion, it is also important to consider
how individuals themselves define quality of life. This is par-
ticularly true for children and adolescents where QOL and

Fig. 1 Relationship between
domains of quality of life (QOL),
health-related quality of life
(HRQOL), and functioning
disability and health (FDH)
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HRQOL have historically been perceived by parent and pro-
vider proxy. Perceptions of QOL by proxy tend to focus more
on health status and normalcy, whereas children view QOL as
being related to physically participating in developmentally
appropriate activities, and spending time with friends and fam-
ily [10, 11]. Adolescents view QOL as separate from health and
functional status and identify overall satisfaction with life as be-
ing a core feature along with self-confidence, self-image, and
relationships with friends as key influences [12].

Measuring Quality of Life

In the 1980s, efforts were made to focus on HRQOL as an
outcome measure for research in clinical trials, clinical prac-
tice improvement, and evaluation of healthcare service [1]. In
order to measure improvements in patient health for research
purposes, tools were designed to measure patient-reported
outcomes (PROs) [13]. Adult data suggests that HRQOL mea-
surement may improve communication between patients and
providers [14]. By the mid-1990s, an interest grew in measur-
ing HRQOL specifically for children and adolescents, and the
development of HRQOL outcome measures for pediatrics
followed [15]. Research in pediatric populations has identified
that HRQOL measures may help to screen for psychosocial
problems that are typically under identified, and longitudinal
monitoring of HRQOL may help to evaluate effectiveness of
treatments such as those aimed at pain or fatigue [14]. Despite
benefits of integrating HRQOL into clinical practice, there are
common barriers to implementation including lack of
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resources such as time and money, concern for additional
burden to patients and families, and uncertainty about how
to incorporate PROs into clinical practice.

There are two main categories of HRQOL measurement
tools: generic vs disease/population specific. Both categories
rely on patient-reported outcomes. Generic tools allow for
comparison across healthy pediatric populations while
disease-specific tools can detect smaller changes or have
higher sensitivity for patients with a specific disease or condi-
tion [13, 16]. A review by Solans et al. in 2008 identified 30
generic-specific and 64 disease-specific pediatric HRQOL
measures [17]. Some disease-specific measures are designed
for children with chronic illnesses such as asthma and diabetes
[15, 18, 19]. In applying HRQOL measures to children with
palliative care needs, studies show that children with life-
limiting illness have significant impairment across all domains
of HRQOL; however, the validity of using even the most
popular and widely used HRQOL measures is questioned
[20, 21]. It is thought that generic HRQOL measurement tools
may not fully capture all the domains necessary for a child
with palliative care needs and applicable domains may change
over the course of an illness [11, 21]. Additionally, measure-
ment tools typically focus on limitations and lack an emphasis
on capturing daily accomplishments, and many lack the ability
to consider how nonverbal cues communicate a child’s overall
state of being [22]. Further, parents of children with life-
limiting illness who are providing proxy reports may have a
different interpretation of questions than that of parents of
children without a life-limiting illness [20].

Proxy Report

Many of the initial HRQOL instruments have relied on parent
proxy report. Despite significant research showing that proxy-
respondents are not equivalent to patient self-report, even for
children, many instruments still rely on parent proxy [8, 14,
16, 23, 24]. Two of the main arguments for including proxy
report are the following: (1) parent perspectives remain impor-
tant as parents are typically responsible for a child’s healthcare
utilization and assessing function should be evaluated in rela-
tion to contextual factors including the family; (2) some pedi-
atric populations (based on age or specific disease) cannot
self-report [18, 25¢]. Several instruments seek to resolve the
issues with proxy report by including child self-report in ad-
dition to parent proxy. Self-report has been validated in chil-
dren as young as 4—6 years of age [16].

Specific Instruments

One of the most long-standing PRO measures in pediatrics is
The Pediatric Quality of life Inventory (PedsQL) now in its

fourth iteration. PedsQL was designed to measure HRQOL by
integrating both generic- and disease-specific modules [18].
PedsQL has been validated to measure child self-report for
children 5-18 years of age and includes proxy report for par-
ents of children ages 2—18 years [18]. Due to the number of
specific disease modules that can be used including Asthma,
Cancer, Pain, Fatigue, and Cardiac, and with translation into
more than 65 languages, PedsQL is one of the most popular
HRQOL measurement tools for pediatrics particularly within
the USA [18].

KIDSCREEN is another popular HRQOL screening mea-
sure developed under the collaboration of 13 different coun-
tries in Europe. It utilizes condition-specific questionnaires
incorporating self and proxy reports for children ages
8—18 years [26]. KIDSCREEN has evolved to be ad-
ministered as a computer-adaptive questionnaire aimed
at reducing question fatigue and administrative burden
for patients and clinicians [26].

Kwaliteit van Leven In Kaart “Quality of Life in Clinical
Practice” (KLIK) is a HRQOL developed in the Netherlands
to electronically report HRQOL PROs [13]. Children and par-
ents providing proxy report have access to questionnaires a
week prior to clinic visits and responses are accessible to
members of a multidisciplinary pediatric team facilitating
communication among team members, as well as communi-
cation between providers and families [13]. A similar model is
being studied in pediatric hospitals in the USA through
Pediatric Quality of Life and Evaluation of Symptoms
Technology Study (PediQUEST) which also uses an electron-
ic PRO system for children ages 2 and older with advanced
cancer [27]. Children and parents complete online feedback
about symptoms and function to improve symptom burden
and HRQOL [27].

One critique of HRQOL measures is that the content of the
measure and how it is applied may not measure HRQOL or
QOL at all but rather functional status and FDH [2, 13]. A
review by Fayed et al. in 2012 found that when WHO defini-
tions for QOL, HRQOL, and FDH were applied to the content
of popular pediatric HRQOL measurement tools, the tools did
not necessarily measure the targeted outcome of HRQOL [3e].
The PedsQL for example was found to measure FDH as op-
posed to HRQOL.

A full comparison of specific pediatric HRQOL measure-
ment tools is beyond the scope of this review, and a more
thorough review can be found in Connolly and Johnson,
Matza et al., and Haverman et al. [13, 16, 25¢].

Promoting Quality of Life
There is no one size fits all model to that incorporates HRQOL

data into meaningful change in clinical practice, and promo-
tion of quality of life may be more challenging for children
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and families with chronic health needs or those with serious or
potentially life-limiting illness. For children with cancer or
other serious illness, addressing symptom burden is one area
where clinicians may be able to have meaningful impact.
Fatigue has been identified as a factor affecting quality of life
in children with cancer and with chronic illness. Several
HRQOL measures have a specific module or dedicated
screening tool to assess for fatigue in relation to impact on
HRQOL [28]. Clinical approaches to address this issue in-
clude focus on alternating periods of activity and rest with
adjustments made to routines that allow focus on desired so-
cial activities [4]. Additional interventions from adult studies
suggest CBT and introduction of graded exercise may also
play a role in reducing fatigue [4]. Disrupted and disordered
sleep may not only impact fatigue but can also exacerbate
other underlying health concerns and has been shown to neg-
atively impact HRQOL in children [29]. Providing guidance
to parents on good sleep hygiene and the importance of bed-
time routines may help to mitigate some sleep disturbance.
Additional workup may be necessary in children where rou-
tine sleep hygiene does not improve disordered sleep. Pain is
another symptom that can have significant impact on
HRQOL. Uncontrolled or poor pain control can impact mul-
tiple dimensions of QOL for adolescents including percep-
tions of self and psychological well-being as well as relation-
ships with parents and engagement at school [30]. Providers
should take a holistic approach to pain control to address
physical, emotional, and existential sources of pain and dis-
comfort while promoting realistic return to function with as-
sistance of adaptive functioning where applicable.

In adolescents where QOL is related to self-
confidence and relationships, it is important to find
ways to promote healthy body image specially for ado-
lescents whose physical appearance may be impacted by
underlying illness or treatments and in particular for
female adolescents who typically rate HRQOL lower
than males [31, 32]. It is also important to support
healthy relationships with friends and provide adaptive
functioning to allow engagement with peers [12]. This
includes promoting safe socialization to mitigate the iso-
lation that adolescents with serious or complex medical
illness may experience which is distressing to QOL
[11]. Access to peers with similar lived experience
may also provide an outlet for adolescents to explore
sensitive topics regarding their health and function that
they may not be comfortable exploring with parents and
providers. Having the support of others with a similar
lived experience may also be important for families of
children with increased medical needs. A study of fam-
ilies of children who require home mechanical ventila-
tion found that support from other families with similar
lived experience enhanced caregiver support and de-
creased their sense of isolation [33].

@ Springer

Quality of Life in COVID

The COVID-19 pandemic has disrupted daily life for children
and their families. Practices such as physical distancing and
restrictions on social gatherings have limited interactions and
ability to engage in physical play. Public park space and play-
ground use have also been restricted in some areas. With stay-
at-home advisories and community lockdowns, there has been
disruption to schooling with education taking place virtually
and in the home.

Health researchers have attempted to characterize the im-
pact of COVID-19 on QOL and daily activity for children and
adolescents. Cross-sectional surveys of youth in China,
Europe, and Canada have been performed. A cross-sectional
survey of adolescents in Norway used KIDSCREEN 10 to
measure HRQOL [34¢]. Researchers found that adolescents
relied on family and television for health-related information,
as well as social media (Facebook and Snapchat), and lower
health literacy regarding COVID-19 was associated with low-
er HRQOL [34¢]. In addition, isolation and quarantine in the
setting of COVID-19 was negatively associated with HRQOL
[34-].

Survey data in Canada and Europe has also attempted to
examine behaviors around eating habits during the pandemic,
and findings have been notable for perception of increase in
appetite as well as increase in consumption of snacks and
snack food among children and adolescents [35, 36, 37¢],
although not all eating habits have been negatively impacted
as families have reported increase in cooking and eating meals
together with less consumption of take-out meals [35, 37¢].

There have also been changes to engagement with physical
activity. Children and adolescents are overall engaged in less
physical activity during the pandemic including fewer sport-
ing activities and spending less time outdoors [37¢, 38]. The
types of physical activity children and adolescents are engag-
ing in has also changed with more time spent in reduced in-
tensity activities during the pandemic compared to before
[37¢]. This may be in part due to limitations on the space
available to engage in physical activity or the variety of activ-
ities available with most after school and club sports teams
having cancelled or postponed their seasons [38]. In addition,
children and adolescents are occupying their time with in-
creased screen time with virtual learning and efforts to stay
connected to family and friends [36-39].

Health researchers have also examined the effect of the
COVID-19 pandemic on mental health of children and ado-
lescents. Cross-sectional surveys were conducted among
Chinese adolescents during the COVID-19 lockdowns in
mainland China to examine the prevalence of symptoms of
anxiety and depression [40e, 41¢]. Rating scales including the
Patient Health Questionnaire (PHQ-9) and Generalized
Anxiety Disorder Scale (GAD-7) were used. Surveys showed
that anxiety and depressive symptoms were present among
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Chinese adolescents during the lockdown periods with
symptoms higher among females, older adolescents, and
adolescents in rural areas [40e, 41°¢]. Depressive symp-
toms were also found to be associated with smartphone
and Internet addiction, and children reported increased
use of Internet and smartphones during lockdown pe-
riods [39, 42]. An inverse relationship was found be-
tween anxiety and depressive symptoms and knowledge
about COVID-19 prevention and control measures [40e,
41°]. Separate survey studies screening younger school-
aged children for anxiety and depression symptoms
showed evidence of anxiety symptoms, as well as ex-
ternalizing behaviors such as clinginess and irritability
with physical activity associated with lower levels of
distress [43, 44].

With the prevalence of anxiety and depression in
youth during the COVID-19 pandemic, there is a risk
that mental health concerns may not be fully addressed.
In the USA, the closure of schools may exacerbate
these concerns as many children and adolescents receive
some form of mental health services in the school set-
ting [45]. While telemedicine has sought to close the
gap for students unable to receive in-person services,
some families may not have the technology hardware
or Internet access needed to receive such services [45].

QOL has been examined in children with underlying
chronic health conditions during COVID-19 pertaining
to stress and anxiety levels. In one study, PedsQL
scores (completed by parent proxy) for children follow-
ed in an obesity clinic in the Netherlands were com-
pared at baseline and during the COVID-19 pandemic.
A notable decrease in PedsQL scores were seen for
children between baseline and COVID-19 with the big-
gest decrease in scores among children for whom anxi-
ety was reported [46]. A separate study of stress levels
in adolescents in India with type 1 diabetes mellitus
during COVID-19 found that over half of adolescents
surveyed reported moderate stress levels which was also
correlated with reported worsening of glycemic control
[47]. Not all children with chronic illnesses have report-
ed increased stress or anxiety levels. A study of anxiety
levels of children with cystic fibrosis (CF) and their
mothers in Turkey during COVID-19 found no differ-
ence in anxiety levels for children with CF compared to
their age-matched healthy peers [48]. Anxiety scores for
mothers of children with CF however were higher than
mothers of age-matched healthy controls although
higher maternal anxiety scores were not correlated with
child’s disease severity or changes in disease severity
[48]. It is important to recognize that each of these
studies was conducted early in the pandemic and longi-
tudinal impacts on child and parental stress levels and
anxiety are not yet known.

Promoting Quality of Life in COVID

Professional organizations including the American Academy
of Pediatrics (AAP), American Academy of Child and
Adolescent Psychiatry (AACAP), and the National
Association of School Psychologists (NASP) have published
guidelines and statements to address the need to support the
physical, emotional, and behavioral health of children and
their families during the COVID-19 pandemic [49¢e, 50°e,
51]. The AAP Interim Guidance on supporting emotional
and behavioral health needs of children, adolescents, and fam-
ilies during COVID-19 encourages promotion of health liter-
acy and knowledge related to COVID-19 [49+¢]. The report
emphasizes open communication using age-appropriate lan-
guage. Guidelines from AACAP reinforce the use of open
communication to address a child’s fears and remind parents
that conversations should not be forced but rather guided by a
child’s questions. Parents are encouraged to provide reassur-
ance but not to make unrealistic promises such as telling a
child there will be no cases of COVID-19 in their community
or in their family [50e¢].

Healthychildren.org, the online resource for parents
published by the AAP, offers multiple resources for
guidance about dealing with the COVID-19 pandemic. One
resource identifies ways to boost mood and encourages par-
ents to help children focus on positive aspects of spending
time with family with a particular focus on gratitude [52].
There are also resources aimed at building resilience which
can come from maintaining a sense of purpose [53]. This is
echoed in guidance from NASP where parents are encouraged
to model self-forgiveness and self-compassion for children
[51]. Empathizing with children and talking openly about their
emotions will also help to build resiliency. It is also important
for parents to recognize when children or they themselves
need a “time out” or break. AAP and AACAP guidelines
encourage parents to recognize signs of stress which are often
age dependent [54]. Externalizing signs such as disturbed
sleep, separation anxiety, tantrums, frustration, or develop-
mental regression are more common signs of stress in younger
children [54]. Older children may experience more internaliz-
ing signs such as changes in mood or eating habits, trouble
with concentration, and loss of interest in activities [54]. It is
important to recognize that grief over loss not only of loved
ones, but loss of personal milestones such as graduations,
birthdays, and Bar Mitzvahs may increase risk of mental
health challenges during COVID-19.

In an effort to mitigate mental health challenges, the AAP
recommends setting a schedule and keeping a routine for
screen time (both online learning and social use) and consider
using mealtimes or breaks for physical activity as transition
periods off of electronic devices [55]. Our Family Media Use
Plan is an online tool developed by the AAP available on
healthychildren.org to assist with limitations for electronic
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device use [56]. While increased screen time is expected, real
time communication should be prioritized over passive
viewing [55]. Alternative indoor activities to reduce screen
time are also encouraged such as arts and crafts, puzzles,
and family games [52]. The AAP also suggests looking for
opportunities to volunteer or participate in community
engagement through projects such as making masks or
donating to a food drive [52]. Keeping a normal bedtime
and discontinuing screen time prior to bed is also an
important part of maintaining a routine for children and
adolescents [55].

Engagement with physical activity may have changed but
should not be neglected. A study of physical activity in
Canadian adults during COVID-19 showed higher mental
health scores among adults engaged in physical activity com-
pared to those adults not engaging in physical activity [57].
The AAP encourages family participation in physical activity
and recommends 30-60 min of outdoor time daily as exposure
to nature is associated with increased mood and reduction in
stress in adults [52, 57]. For families looking to keep children
engaged in sports, the AAP recommends sports participation
that occurs outdoors and allows for physical distancing, where
equipment is not shared, and there is limited contact between
participants [58].

For families caring for children with special healthcare
needs, there are important issues to consider [59¢]. Providers
should assist families in ensuring access to medical care, es-
pecially for vulnerable patients with increased symptom man-
agement needs such as those suffering from diseases with

chronic or acute pain [60]. Some providers may be able to
offer appointments via telemedicine and some interventions
such as those for chronic pain (mindfulness/CBT) may be able
to be delivered online [60]. For any child with increased med-
ical needs, ensuring access to medications and durable medi-
cal supplies is crucial. This is especially true for patients on
opioids. Providers should pay close attention to safe prescrib-
ing practices which may include prescribing naloxone. Any
increase in pain medication utilization warrants in-person fol-
low-up and evaluation, and families should be educated on
signs of withdrawal [60].

Universal precautions should also be emphasized in fami-
lies with children who have underlying medical issues includ-
ing proper hand hygiene and use of cloth face coverings, es-
pecially for those providing care inside the family’s home
such as a home health nurse [59¢]. For children with hearing
impairment or who rely on lip reading, transparent face masks
should be utilized [59+]. In addition, caregiver self-care should
be encouraged to avoid caregiver burnout [59¢]. Providers
should also screen for social determinants of health including
stable housing, Internet connectivity, and food security, which
may be affected by parental job loss, financial stress, or even
school closure where access to free or reduced cost meals may
no longer be available. Providers should work with families to
help identify clinic, hospital, and community resources that
can assist with access to food and housing if these essential
needs are threatened. A summary of recommendations for
promotion of quality of life during COVID-19 can be found
in Table 1.

Table 1 Recommendations for

promoting quality of life during Quality of life domain

Recommendations

COVID-19
Physical

+ Universal precautions (face masks, handwashing)

* 30-60 min of exercise daily

* Outdoor activities: bike riding, nature walk, hiking

» Safe sports participation

* Access to medical appointments, medications, and medical supplies

Psychological

* Age-appropriate dialogue

* Open-ended communication
* Take breaks

* Recognize signs of stress

* Mental health screening by professional

Environment

* Setting limits for screen time

 Bedtime routine

» Community volunteer projects

Social relationships

* Family mealtimes

* Virtual interactions with family and friends

Level of independence

» Families screened for access to essential needs (food, housing, Internet)

* Adaptations to adjust for impairment (i.e., transparent masks for lip reading)

Spiritual

* Focus on gratitude

» Maintain a sense of purpose

@ Springer



Curr Pediatr Rep (2021) 9:37-45

43

Future Areas of Research

PRO use and measurement of HRQOL have made significant
advances within pediatric clinical practice and research over
the last 30 years. Future research should seek to refine the
practical use of PRO data by focusing on additional means
by which to incorporate QOL PROs into clinical practice. In
addition, children with palliative care needs such as those with
life-limiting illness lack validated measurement tools for
HRQOL and development of measures specific to this popu-
lation should be a focus of research. Using HRQOL data for
health promotion remains an important area of continued fo-
cus. The COVID-19 pandemic has presented unique chal-
lenges for health promotion. Understanding the long-term ef-
fects of social distancing and engagement in virtual learning
and socialization for children and families will be important to
provide guidance for health promotion through the duration of
this pandemic, and in future health crisis affecting our com-
munities. Efforts should also be made for optimization and
delivery of telemedicine and tele mental health services to
address disparities in access to care, especially for the most
vulnerable pediatric patients.

Conclusion

Optimizing QOL remains a challenge for healthcare providers in
part due to the difficulty in defining exactly what QOL is and
how to measure it. Measurement tools have been refined and
adapted across age groups and even for children with specific
disease states. Measures have been translated to accommodate
different languages and cultures worldwide. Yet, imperfections
remain in exactly how to translate PROs into clinical practice.
There are however some common themes for promoting QOL in
children and adolescents including managing difficult to control
symptoms and encouraging healthy peer relationships, especially
for youth with serious illness. With the onset of COVID-19, new
challenges have emerged in promoting QOL. Eating habits, par-
ticipating in physical activity, limits to screen time, and sociali-
zation with friends have all been upended. Continuing to encour-
age families to focus on structure and routine, open and honest
communication, and being aware of the need to take a step back
for both parents and children can help to navigate the adjustments
needed during this time. Referring families to resources from the
AAP, AACAP, and others can help to provide further guidance
for families to practice safe and healthy behaviors while optimiz-
ing individual and family activities focused on improving QOL.
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