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Abstract

The coronavirus disease (COVID-19) pandemic has spread rapidly throughout the world and has had a long-term impact. The
pandemic has caused great harm to society and caused serious psychological traumato many people. Children are a vulnerable
group in this global public health emergency, as their nervous systems, endocrine systems, and hypothalamic-pituitary-adrenal
axes are not well developed. Psychological crises often cause children to produce feelings of abandonment, despair, incapacity,
and exhaustion, and even raise the risk of suicide. Children with mental illnesses are especially vulnerable during the quarantine
and social distancing period. Theinclusion of psychosocial support for children and their families are part of the health responses
to disaster and disaster recovery. Based on the biopsychosocial model, some children may have catastrophic thoughts and be
prone to experience despair, numbness, flashbacks, and other serious emotional and behavioral reactions. In severe cases, there
may be symptoms of psychosis or posttraumatic stress disorder. Timely and appropriate protections are needed to prevent the
occurrence of psychological and behavioral problems. The emerging digital applications and health services such as tel ehealth,
social media, mobile health, and remote interactive online education are able to bridge the social distance and support mental and
behavioral health for children. Based on the psychological development characteristics of children, this study also illustrates
interventions on the psychological impact from the COVID-19 pandemic. Even though the world has been struggling to curb the
influences of the pandemic, the quarantine and socia distancing policies will have long-term impacts on children. Innovative
digital solutions and informatics tools are needed more than ever to mitigate the negative consequences on children. Health care
delivery and services should envision and implement innovative paradigms to meet broad well-being needs and child health as
the quarantine and social distancing over alonger term becomesanew reality. Future research on children's mental and behavioral
health should pay more attention to novel solutions that incorporate cutting edge interactive technologies and digital approaches,
leveraging considerable advances in pervasive and ubiquitous computing, human-computer interaction, and health informatics
among many others. Digital approaches, health technologies, and informatics are supposed to be designed and implemented to
support public health surveillance and critical responses to children’s growth and development. For instance, human-computer
interactions, augmented reality, and virtual reality could beincorporated to remote psychol ogical supporting servicefor children’s
health; mobile technologies could be used to monitor children’s mental and behavioral health while protecting their individual
privacy; big data and artificial intelligence could be used to support decision making on whether children should go out for
physical activities and whether schools should be reopened. Implicationsto clinical practices, psychological therapeutic practices,
and future research directions to address current effort gaps are highlighted in this study.

(JMIR Pediatr Parent 2020;3(2):€19867) doi: 10.2196/19867

KEYWORDS
pediatrics; mental health; stay-at-home orders; health technology; digital interventions; social distancing; COVID-19

http://pediatrics.jmir.org/2020/2/€19867/ JMIR Pediatr Parent 2020 | vol. 3 |iss. 2| €19867 | p. 1
(page number not for citation purposes)


mailto:jiancheng.ye@u.northwestern.edu
http://dx.doi.org/10.2196/19867
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Introduction

Due to the spread of the coronavirus disease (COVID-19),
people in many counties such as the United States, China, and
Italy are restricted from leaving homes for anything other than
essential activities [1-4]. The long-term home confinement has
adverse effects on children’s physical and mental health to a
certain degree [5]. Studies have shown that children who
experienced quarantine are more likely to report high depressive
and stress symptoms [6,7]. Longer duration of home
confinement may result in poor mental health and avoidance
behaviors[5]. Since children are not engaged in their “normal”
class schedules, they may be experiencing fewer physical
activities, irregular sleep rhythm and unhealthy diets, and longer
smartphone screen exposure, resulting in physical problems
such as increased body mass and decreased cardiopulmonary
fitness [8]. Children’'s mental and behavioral health are
vulnerable to risks from the external environment, which will
impact their development when they grow up [9]. Limited
outdoor activities and lack of interaction with peers have a
psychological impact on children aswell. Lacking face-to-face
contact with classmates and friends, and having a lack of
personal space may also be detrimental to children’s overall
health [5,8]. These negative influences have been reported to
be asrisky as other traumatic experiences[10], so it iswarranted
to address children’s mental and behavioral health.

Psychogenic and Stress Reduction

Stress response [11] refers to the human body’s physical and
mental response to an awareness of major changes or threats.
Emotional states and clinical symptoms are influenced by the
crisis, requiring psychol ogical assistanceand care. Anxiety and
depression are common emotional reactions [12-14].
Specifically, preschool children may cry more and become
clingy to others; school-aged children may be more nervous
and scared, and repeatedly ask parents about the situation of the
pandemic. Adolescents may have worries, irritability, and
tantrums; some adolescents spend a lot of time watching the
news about the pandemic [15]. Children of different ages may
all experience poor appetite, insomnia, nightmares, etc[16,17].

Psychological and Behavioral Changes
Caused by Stress Response

Mild stress or chronic stress response is manifested as mild
emotional, cognitive, and physical symptoms, which has little
effect on daily life [18]. Moderate stress response can last for
afew hours, and it affects physical, emotional, and cognitive
functions [19]. There may be increased aertness, mainly
manifested as being easily frightened, accompanied by
inattention, increased irritability, and anxiety. Even dight sounds
can result in children's emotional instability and startled
reactions. In this case, children need to seek professional
psychological counseling for help. Severe stress [20] response
serioudly affectsthelife and learning abilities of children, which
may lead to aseries of psychotic manifestations[21]. If children
have an emotional and behaviora stress reaction over 2 weeks,
then they should go to the hospita for examination, diagnosis,
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and treatment, as well as psychiatric treatment as soon as
possible to avoid prolonged illness [8].

Mild stress could increase attention, memory, and cognition in
children, allowing them to adapt to changes in the external
environment, which could betreated as a positive psychol ogical
response [22]. However, excessively intense stress can cause
negative mental stress, such as dim consciousness; narrowed
scope of consciousness; impaired attention; decreased memory,
thinking, and imagination; and weakened learning ability [23].
Under stressful situations, children’s attitudes toward outside
could also bedistorted. The narrowed scope of cognitive ability
may cause children to just focus on pandemic situations, disease,
and other related negative contents, and no longer care about
other positive things in the surrounding environment. They are
likely to pay more attention to negative consequences or bad
news. Only with the recovery of the psychological disorder and
ceasing to worry about the crisis can most children gradually
return to a normal thinking mode and cognitive state [24].

Along with psychological stress response, the children’s
behaviors also seem to have changed [24]. This is the
corresponding response that the body adoptsto buffer theimpact
of stress and get rid of physical and mental tension, and adapt
to the needs of the environment. Some children may have
behavior inhibition reactions, such asasense of lossand stupor,
reduction of daily activities, unwillingnessto communicate with
others, and laziness in personal life [25]. They may also have
anger, impatience, disobedience, and antagonism with families;
experience interpersonal tension; and even behave with
impulsive aggression [15].

For children who are infected, strict isolation in hospitals
increases the distance between them and other people, which
makesthem feel hel plessand desperate [26]. In these unfamiliar
settings, children may not be ableto control anxiety, cowardice,
and stubbornness, thus showing resistance to treatment due to
the environmental changes and fear of death. Some children
with seriousillness may even have symptoms such as afeeling
of near-death, panic and despair, etc. Even when recovered,
some children may continue to recall the details of the
unpleasant experiences of being quarantined during the
pandemic [27].

The Roles of Communities and Schools

Communities, neighborhoods, and schools need to be aware of
this negative impact on children and take timely and effective
actions to deal with these problems [28]. Online interactive
courses that provide a better learning experience can promote
children’s healthy lifestyle while ensuring the content meets
the educational needswithout overburdening them. Communities
or neighborhoods are usually important social resourcesto assist
families and serve as a bridge between students and schools.
Communities could invite psychologists to provide online
services to cope with family conflicts, parent-child tensions,
and mental health problems caused by concerns about the
pandemic. Social workers in the neighborhoods play an active
role in helping parents deal with family problems. Thiskind of
social safety network is particularly useful for familiesin need
or single-parent families.
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Parents Are the Closest Providers for
Children

The main cause of panic during the public health crisisis that
it destroys the daily life [29] that people are familiar with; in
other words, it destroysthe sense of security. The state of mental
health is not only a bridge and link between the body and mind
but also an important factor closely related to child immunity.
Children’s stable emotions are the most powerful protection
against viruses, so it isimportant to pay attention to children’s
emotions and to manage, counsel, and intervene
symptomatically.

With the premise of safety, parents should try to maintain
children’sdaily life rhythms such as work and rest balance and
regular activities. Children should focus more on adequate daily
activities such asreading, indoor sports, games, and handicrafts
rather than paying too much attention to information about the
pandemic. Entertainment activities can effectively relax their
mind and brain. Parents should ensure that children haveregular
meals and nutrients, a comfortable family environment, and
adequate sleep. Relieving psychological stress is the premise
to ensuring a stable physiological state. Due to the COVID-19
pandemic, medical resources are limited to common mild
diseases or chronic diseases. Meanwhile, going to health care
settings may expose children to higher risks of getting infected.
Point-of-care systems such as portable smart devices, [30]
diagnosistechnol ogies at homewith the Internet of Things[31],
and other digital interventions [32,33] play crucial roles to
protect children during this period.

Families Are the Frontline Psychological
Counselors for Children

Parents are the first and best teachers for children, and good
educational style becomes particularly important during the
period of the pandemic. In addition to monitoring children’s
performance and behavior, parents also need to respect
children’s sense of identity and needs, and help them improve
self-management capabilities. During the public heath
emergency, adolescents who have a certain degree of education
will be exposed to alarge amount of information related to the
pandemic [24]. Parents should actively communicate with
adolescents with effective ways to help them relieve anxiety
and avoid panic. A good parenting style can strengthen family
bonds and satisfy children’s psychological needs [34,35]. On

Ye

the other hand, staying at home instead becomes a wonderful
opportunity to strengthen parent-child relationships, facilitating
children to actively participate in housework and improve
abilities to take care of themselves.

During this specia period, many parents are also prone to
emotional instability and some of them even have quarrels and
conflicts. These tensions and insecurity may be transmitted to
the children with increased stressresponse [35]. Relieving stress
helps children feel the safety and harmony of the family
environment. Parents need to learn to perceive and adjust their
emotions. For preschool children, when the child is crying and
clings to others, parents could comfort them by touching and
hugging, and could play games with them to relax and divert
their attention; for school -age children and adol escents, parents
need to listen patiently and accept their emotionswhen they are
nervous. The attitudes of parental acceptance could help children
restore calm. In contrast, if parents cannot listen patiently, but
are eager to refute, reason, or even rebuke, this may only
escal ate the children’s negative emotions.

Receiving scientific and objective information can reduce
children’s anxiety and promote their emotional stability. Many
teenagers have access to relevant information but may be
emotionally fluctuated by some misleading information on the
internet. If they are too aggressive or indifferent, then parents
should take actions to discuss and help them identify scientific
and objective information by referring to officia and
authoritative sources. Paying more attention to the positive
information in the news could increase the sense of hope.

The panic caused by the disease stems from the worst result it
may cause; however, health care researchers and scientistsfrom
around the world have provided people with alarge amount of
scientifically feasible prevention knowledge and information
[36,37]. Parents are supposed to work with children to develop
disease prevention approaches based on their family’s
characteristics. Children should be encouraged to communicate
with friends and families by phone or internet, which could
increase their sense of connection with the same situation—an
effective psychological protection against the feeling of isolation
and helplessness.

The COVID-19 pandemic has become a new normal around
the world [38]. Quarantine and social distancing are becoming
regular features of people'sdaily life. Textbox 1 illustrates the
negative influences of the long-term effects of physical and
social isolation, and interventions for children.

Textbox 1. Impacts of the global public health emergency on children’s mental and behavioral health and possible interventions.

Loneliness and relevant sequelae [39]
Using social mediato bridge socia distance [40,41]
Distress[42]

Open communication and discussions should be encouraged in case parents are underestimating children’s concerns[12,42].

Anxiety, depression [43]
Tracking and reducing sustained feelings of loneliness [44]
Self-harm or suicide [45]

Promoting children’s sense of belonging [46]
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Implications to Clinical Practice

The emerging technologies have been playing an increasingly
more crucial role during the COVID-19 pandemic [47].
Providers should take timely actions to ensure children’'s
immediate health care needs are addressed, and children’s
families are supposed to be actively engaged. Since face-to-face
care has become less accessible, remote consultation and
diagnosis are more suitable. Telehealth has the capacity and is
appropriate for pediatric specialists to provide services during
the pandemic, but health care providers need clear
evidence-based guidelines to support children’s mental and
behavioral health [48]. Children with menta illnesses are
especially vulnerable during the quarantine and social distancing
period. Theinclusion of psychosocial support for children and

Figure 1. Psychological therapeutic interventions and approaches.
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their families are part of the health responses to disaster and
disaster recovery. Pediatric clinical practices should reserve
inpatient facilities for those children and adolescents for whom
outpatient measures are not an adequate clinical option while
using outpatient treatment optionsto the greatest extent possible.
Adopting telehealth and telemedicine services enables the
increased reliance on remote consultation and diagnosis, which
further ramps up other necessary health care deliveries at
children’s homes.

Meanwhile, psychological therapeutic practices could be
alternative intervention approaches for children’s mental and
behavioral heath. Figure 1 demonstrates five common
therapeutic approaches that could be applied to children with
the guidance of health care providers and assistance from
families.

Bibliotherapy

Involving storytelling
or reading specific
texts with the
purpose of healing

Chromotherapy

Using lightin the
form of color to heal
physical and
emotional problems

Aromatherapy

Using natural plant
extracts to promote
health and well-
being

Bibliotherapy involves storytelling and reading specific texts
with the purpose of healing; through these cost-effective
activities, children who have severe mental conditions could be
adjusted to moderate or mild symptoms [49]. Chromotherapy
leverages the color spectrum of light to balance energy on an
emotional, physical, or spiritual level, thusaiding children with
mental illnesses [50]. Children could also listen to music to
promote wellness and manage stress, since this evidence-based
intervention has been shown to improve emotional, cognitive,
and communicative health and quality of life [51,52].
Additionally, with the guidance of health care professionals,
parents may use aromatherapy to improve the physical health
and spirits of children. Aromatherapy is a complementary
treatment that uses essential oils medicinally to improve
physical, psychological, or behaviora heath [53].
Emotion-focused therapy (EFT) providestherapeutic approaches
to connect parents and children, thereforeimproving problematic
psychological statesand interpersonal relationships. Meanwhile,
EFT could consolidate the security gained through these new
patterns of connection and restructure family’sinteractions[54].

http://pediatrics.jmir.org/2020/2/€19867/

Music Therapy

Listening to music to
relieve stress and
anxiety, relax minds
and bodies

Emotion-
focused Therapy

Increasing
awareness of
emotion, enhancing
and transformingits
regulation

Discussion

Families are the warmest havens for children. Parents are the
closest supporters and protectors of children during the global
pandemic. Maintaining close and open communication with
childrenisthekey toidentifying their physical and mental health
problems, and it provides corresponding actions and support.
Psychological crisis interventions targeted to different
psychologica problems for different age groups should be
conducted to reduce the psychological traumas and subsequent
psychosocia problems caused by the pandemic. Communities
and schools are playing unique and vital roles in supporting
children by providing effective interventions with high efficacy.
Parents and families should take more care of children’s mental
health intheir early life pathways, as good educational strategies
are particularly important during the COVID-19 pandemic.

Even though the world has been struggling to curb theinfluences
of the pandemic, the quarantine and socia distancing policies
will have long-term impacts on children. Innovative digital
solutions and informatics tools are needed more than ever to
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support the health care systems, thus mitigating the negative
consequences on children. Diverse works have been introduced
and mobilized around the world. For instance, interactive data
visualization tools have been used to display the pandemic
information [55], mobile health apps have been used to track
symptomsand contact tracing [56], and data-driven modelsand
advanced a gorithms have been employed to predict pandemic
situations, which helps different parties and departments to
make responses [47].

Future research on mental and behavioral health of pediatrics
should pay more attention to novel solutions that incorporate
interdisciplinary interactive technologiesand digital approaches,
leveraging considerable advances in pervasive or ubiquitous
computing, human-computer interaction, and health informatics
among many others. Health care delivery and services should
envision and implement innovative paradigms to meet broad
well-being needs and children’s health as the quarantine and
social distancing over alonger term becomesanew reality [57].
Digital approaches, health technologies, and informatics are
supposed to be designed and implemented to support public
health surveillance and critical responses to children’s growth
and development. For instance, human-computer interactions,
augmented reality, and virtual reality could be incorporated to
remote psychological supporting servicesfor children’s health;
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mobile technol ogies could be used to monitor children’smental
and behavioral health while protecting their individual privacy;
big data and artificial intelligence could be used to support
decision-making on whether children should go out for physical
activities and whether schools should be reopened.

Conclusions

The physical and mental health of pediatricsdirectly affect their
growth. Paying attention to the children and adol escents during
the globa public hedth emergency is of special socia
significance and clinical value for preventing the occurrence of
mental disorders and adverse events. Humanistic care and
psychological interventions for children should be included in
the response strategies for the COVID-19 pandemic. The
emerging digital applications and health services such as
telehealth, social media, mobile health, and remote interactive
online education are able to bridge the social distance and
support mental and behavioral health for child populations.
Health care delivery and services should envision and implement
innovative paradigms to meet broad well-being needs and
children’s health as the quarantine and social distancing over a
longer term become a new reality. Digital approaches, health
technologies, and informatics should be designed and
implemented to support public health surveillance and critical
responses to children’s growth and future development.

Conflictsof Interest
None declared.

References

1.  Gostin LO, Wiley LF. Governmental public health powers during the COVID-19 pandemic: stay-at-home orders, business
closures, and travel restrictions. JAMA 2020 Apr 02. [doi: 10.1001/jama.2020.5460] [Medline: 32239184]
2. Fowler JH, Hill S, Levin R, Obradovich N. The effect of stay-at-home orders on COVID-19 cases and fatalitiesin the

United States [preprint]. arXiv 2020.

3. §odinH, Wilder-Smith A, Osman S, Faroog Z, Rockldv J. Only strict quarantine measures can curb the coronavirus disease
(COVID-19) outbresk in Italy, 2020. Euro Surveill 2020 Apr;25(13) [FREE Full text] [doi:
10.2807/1560-7917.ES.2020.25.13.2000280] [Medline: 32265005]

4. Tang B, XiaF, Tang S, Bragazzi NL, Li Q, Sun X, et al. The effectiveness of quarantine and isolation determine the trend
of the COVID-19 epidemicsinthefina phase of the current outbreak in China. Int JInfect Dis 2020 Jun;95:288-293 [FREE
Full text] [doi: 10.1016/}.ijid.2020.03.018] [Medline: 32171948]

5. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. Lancet 2020 Mar;395(10227):912-920. [doi:

10.1016/s0140-6736(20)30460-8]

6. LiuX, Kakade M, Fuller CJ, Fan B, Fang Y, Kong J, et a. Depression after exposure to stressful events: lessons learned
from the severe acute respiratory syndrome epidemic. Compr Psychiatry 2012 Jan;53(1):15-23 [FREE Full text] [doi:

10.1016/j.comppsych.2011.02.003] [Medline: 21489421]

7. Sprang G, Silman M. Posttraumatic stress disorder in parents and youth after health-related disasters. Disaster Med Public
Health Prep 2013 Feb;7(1):105-110. [doi: 10.1017/dmp.2013.22] [Medline: 24618142]

8. Wang G, Zhang Y, Zhao J, Zhang J, Jiang F. Mitigate the effects of home confinement on children during the COVID-19
outbreak. Lancet 2020 Mar;395(10228):945-947. [doi: 10.1016/s0140-6736(20)30547-X]

9. Clark H, Coll-Seck AM, Banerjee A, Peterson S, Dalglish SL, Ameratunga S, et al. A future for the world's children? A
WHO-UNICEF-Lancet Commission. Lancet 2020 Feb 22;395(10224):605-658. [doi: 10.1016/S0140-6736(19)32540-1]

[Medline: 32085821]

10. XieX, XueQ, ZhouY, ZhuK, Liu Q, Zhang J, et al. Mental health status among children in home confinement during the
coronavirus disease 2019 outbreak in Hubei Province, China. JAMA Pediatr 2020 Apr 24 [FREE Full text] [doi:

10.100V/jamapediatrics.2020.1619] [Medline: 32329784]

11. Horowitz M. Stress response syndromes. Character style and dynamic psychotherapy. Arch Gen Psychiatry 1974
Dec;31(6):768-781. [doi: 10.1001/archpsyc.1974.01760180012002] [Medline: 4441245]

http://pediatrics.jmir.org/2020/2/€19867/

JMIR Pediatr Parent 2020 | vol. 3| iss. 2 | €19867 | p. 5
(page number not for citation purposes)


http://dx.doi.org/10.1001/jama.2020.5460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32239184&dopt=Abstract
http://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.13.2000280
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.13.2000280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32265005&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1201-9712(20)30137-5
https://linkinghub.elsevier.com/retrieve/pii/S1201-9712(20)30137-5
http://dx.doi.org/10.1016/j.ijid.2020.03.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32171948&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(20)30460-8
http://europepmc.org/abstract/MED/21489421
http://dx.doi.org/10.1016/j.comppsych.2011.02.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21489421&dopt=Abstract
http://dx.doi.org/10.1017/dmp.2013.22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24618142&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(20)30547-x
http://dx.doi.org/10.1016/S0140-6736(19)32540-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32085821&dopt=Abstract
http://europepmc.org/abstract/MED/32329784
http://dx.doi.org/10.1001/jamapediatrics.2020.1619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32329784&dopt=Abstract
http://dx.doi.org/10.1001/archpsyc.1974.01760180012002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4441245&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Ye

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Dalton L, RapaE, Stein A. Protecting the psychol ogical health of children through effective communication about COVID-19.
Lancet Child Adolesc Health 2020 May;4(5):346-347. [doi: 10.1016/s2352-4642(20)30097-3]

Corbett GA, Milne SJ, Hehir MP, Lindow SW, O'connell MP. Health anxiety and behavioural changes of pregnant women
during the COVID-19 pandemic. Eur J Obstet Gynecol Reprod Biol 2020 Jun;249:96-97 [FREE Full text] [doi:
10.1016/j.6jogrb.2020.04.022] [Medline: 32317197]

Chen'Y, Zhou H, Zhou Y, Zhou F. Prevalence of self-reported depression and anxiety among pediatric medical staff
members during the COVID-19 outbreak in Guiyang, China. Psychiatry Res 2020 Jun;288:113005 [FREE Full text] [doi:
10.1016/j.psychres.2020.113005] [Medline: 32315886]

Jao WY, Wang LN, Liu J, Fang SF, Jiao FY, Pettoello-Mantovani M, et a. Behavioral and emotional disordersin children
during the COVID-19 epidemic. J Pediatr 2020 Jun;221:264-266.e1 [FREE Full text] [doi: 10.1016/j.jpeds.2020.03.013]
[Medline: 32248989]

CloreJ, Dean S, Kumral AV, Manthe E, Ertl S. Teenager with abdominal pain and decreased appetite. Pediatrics 2020
May;145(5). [doi: 10.1542/peds.2019-2233] [Medline: 32350022]

Li X, YuH, BianG, Hu Z, Liu X, Zhou Q, et a. Prevalence, risk factors, and clinical correlates of insomniain volunteer
and at home medical staff during the COVID-19. Brain Behav Immun 2020 Jul;87:140-141 [FREE Full text] [doi:
10.1016/j.bbi.2020.05.008] [Medline: 32380272]

Willner B, Muscat R, Papp M. Chronic mild stress-induced anhedonia: a realistic animal model of depression. Neurosci
Biobehavioral Rev 1992 Jan;16(4):525-534. [doi: 10.1016/s0149-7634(05)80194-0]

Reeves T, Stace JM. Improving patient access and choice: Assisted Bibliotherapy for mild to moderate stress/anxiety in
primary care. J Psychiatr Ment Health Nurs 2005 Jun;12(3):341-346. [doi: 10.1111/].1365-2850.2005.00845.x] [Medline:
15876242]

Folkman S. Positive psychological states and coping with severe stress. Soc Sci Med 1997 Oct;45(8):1207-1221. [doi:
10.1016/s0277-9536(97)00040-3]

Niinemets U. Mild versus severe stress and BVOCs: thresholds, priming and consequences. Trends Plant Sci 2010
Mar;15(3):145-153. [doi: 10.1016/j.tplants.2009.11.008] [Medline: 20006534]

Vogel S, Schwabe L. Learning and memory under stress: implications for the classroom. NPJ Sci Learn 2016;1:16011
[FREE Full text] [doi: 10.1038/npjscilearn.2016.11] [Medline: 30792896]

Staal M. Stress, cognition, and human performance: A literature review and conceptual framework. NASA Ames Research
Center 2004.

ZhangJ, Shuai L, YuH, Wang Z, QiuM, LuL, et al. Acute stress, behavioural symptomsand mood states among school-age
children with attention-deficit/hyperactive disorder during the COVID-19 outbreak. Asian J Psychiatr 2020 Apr 09;51:102077
[FREE Full text] [doi: 10.1016/j.8p.2020.102077] [Medline: 32315967]

Sarto F, Impellizzeri FM, Sporri J, Porcelli S, Olmo J, Requena B, et al. Impact of potential physiological changes due to
COV1D-19 home confinement on athlete health protection in elite sports: acall for awarenessin sports programming. Sports
Med 2020 May 28 [FREE Full text] [doi: 10.1007/s40279-020-01297-6] [Medline: 32468329]

LiuJdJ, BaoY, Huang X, Shi J, Lu L. Mental health considerations for children quarantined because of COVID-19. Lancet
Child Adolesc Health 2020 May;4(5):347-349. [doi: 10.1016/s2352-4642(20)30096-1]

OrgilésM, MoraesA, Delvecchio E, Mazzeschi C, Espada JP. Immediate psychological effects of the COVID-19 quarantine
in youth from Italy and Spain. PsyArXiv 2020. [doi: 10.31234/osf.io/gaz9w]

Ebrahim SH, Ahmed QA, Gozzer E, Schlagenhauf P, Memish ZA. Covid-19 and community mitigation strategiesin a
pandemic. BMJ 2020 Mar 17;368:m1066. [doi: 10.1136/bmj.m1066] [Medline: 32184233]

Polizzi C, Lynn SJ, Perry A. Stress and coping in the time of COVID-19: pathways to resilience and recovery. Clin
Neuropsychiatry 2020;17(2). [doi: 10.36131/CN20200204]

Zhang J, FUR, XieL, Li Q, Zhou W, Wang R, et al. A smart device for label-free and real-time detection of gene point
mutations based on the high dark phase contrast of vapor condensation. Lab Chip 2015 Oct 07;15(19):3891-3896. [doi:
10.1039/c51c00488h] [Medline: 26266399

YeJ, Li N, LuY, Cheng J, Xu Y. A portable urine analyzer based on colorimetric detection. Analytical Methods
2017;9(16):2464-2471. [doi: 10.1039/c7ay00780a]

Berbyuk Lindstrém N, Rodriguez Pozo R. Perspectives of nurses and doulas on the use of information and communication
technology in intercultural pediatric care: qualitative pilot study. IMIR Pediatr Parent 2020 Mar 17;3(1):€16545 [FREE
Full text] [doi: 10.2196/16545] [Medline: 32181748]

Tozzi F, Nicolaidou I, Galani A, Antoniades A. eHealth interventions for anxiety management targeting young children
and adolescents: exploratory review. IMIR Pediatr Parent 2018 May 10;1(1):e5 [FREE Full text] [doi:
10.2196/pediatrics.7248] [Medline: 31518330]

Coyne LW, Gould ER, Grimaldi M, Wilson KG, Baffuto G, Biglan A. First things first: parent psychological flexibility
and self-compassion during COVID-19. Behav Ana Pract 2020 May 06:1-7 [FREE Full text] [doi:
10.1007/s40617-020-00435-w] [Medline: 32377315]

Cluver L, Lachman JM, Sherr L, Wessels |, Krug E, Rakotomalala S, et a. Parenting in atime of COVID-19. Lancet 2020
Apr;395(10231):e64. [doi: 10.1016/50140-6736(20)30736-4]

http://pediatrics.jmir.org/2020/2/€19867/ JMIR Pediatr Parent 2020 | vol. 3| iss. 2 | €19867 | p. 6

(page number not for citation purposes)


http://dx.doi.org/10.1016/s2352-4642(20)30097-3
http://europepmc.org/abstract/MED/32317197
http://dx.doi.org/10.1016/j.ejogrb.2020.04.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32317197&dopt=Abstract
http://europepmc.org/abstract/MED/32315886
http://dx.doi.org/10.1016/j.psychres.2020.113005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32315886&dopt=Abstract
http://europepmc.org/abstract/MED/32248989
http://dx.doi.org/10.1016/j.jpeds.2020.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32248989&dopt=Abstract
http://dx.doi.org/10.1542/peds.2019-2233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32350022&dopt=Abstract
http://europepmc.org/abstract/MED/32380272
http://dx.doi.org/10.1016/j.bbi.2020.05.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32380272&dopt=Abstract
http://dx.doi.org/10.1016/s0149-7634(05)80194-0
http://dx.doi.org/10.1111/j.1365-2850.2005.00845.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15876242&dopt=Abstract
http://dx.doi.org/10.1016/s0277-9536(97)00040-3
http://dx.doi.org/10.1016/j.tplants.2009.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20006534&dopt=Abstract
http://europepmc.org/abstract/MED/30792896
http://dx.doi.org/10.1038/npjscilearn.2016.11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30792896&dopt=Abstract
http://europepmc.org/abstract/MED/32315967
http://dx.doi.org/10.1016/j.ajp.2020.102077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32315967&dopt=Abstract
http://europepmc.org/abstract/MED/32468329
http://dx.doi.org/10.1007/s40279-020-01297-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32468329&dopt=Abstract
http://dx.doi.org/10.1016/s2352-4642(20)30096-1
http://dx.doi.org/10.31234/osf.io/qaz9w
http://dx.doi.org/10.1136/bmj.m1066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32184233&dopt=Abstract
http://dx.doi.org/10.36131/CN20200204
http://dx.doi.org/10.1039/c5lc00488h
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26266399&dopt=Abstract
http://dx.doi.org/10.1039/c7ay00780a
https://pediatrics.jmir.org/2020/1/e16545/
https://pediatrics.jmir.org/2020/1/e16545/
http://dx.doi.org/10.2196/16545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32181748&dopt=Abstract
https://pediatrics.jmir.org/2018/1/e5/
http://dx.doi.org/10.2196/pediatrics.7248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518330&dopt=Abstract
http://europepmc.org/abstract/MED/32377315
http://dx.doi.org/10.1007/s40617-020-00435-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32377315&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(20)30736-4
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Ye

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.
51.

52.

53.

55.

56.

57.

Duan L, Zhu G. Psychological interventions for people affected by the COVID-19 epidemic. Lancet Psychiatry 2020
Apr;7(4):300-302. [doi: 10.1016/s2215-0366(20)30073-0]

Lewnard JA, Lo NC. Scientific and ethical basis for social-distancing interventions against COVID-19. Lancet Infect Dis
2020 Jun;20(6):631-633. [doi: 10.1016/s1473-3099(20)30190-0]

Bowdle A, Munoz-Price LS. Preventing infection of patients and healthcare workers should be the new normal in the era
of novel coronavirus epidemics. Anesthesiology 2020 Jun;132(6):1292-1295 [FREE Full text] [doi:

10.1097/AL N.0000000000003295] [Medline: 32195701]

Galea S, Merchant RM, Lurie N. The mental health consequences of COVID-19 and physical distancing: the need for
prevention and early intervention. JAMA Intern Med 2020 Apr 10. [doi: 10.1001/jamainternmed.2020.1562] [Medline:
32275292]

Merchant RM. Evaluating the potential role of social mediain preventive health care. JAMA 2020 Jan 10. [doi:
10.100V/jama.2019.21084] [Medline: 31922532]

Merchant RM, Lurie N. Social media and emergency preparedness in response to novel coronavirus. JAMA 2020 Mar 23.
[doi: 10.1001/jama.2020.4469] [Medline: 32202611]

Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N Engl JMed 2020 Apr 13. [doi:
10.1056/nejmp2008017]

Elovainio M, Hakulinen C, Pulkki-Raback L, Virtanen M, Josefsson K, Jokela M, et al. Contribution of risk factors to
excess mortality in isolated and lonely individuals: an analysis of data from the UK Biobank cohort study. Lancet Public
Health 2017 Jun;2(6):e260-e266. [doi: 10.1016/s2468-2667(17)30075-0]

Crawley E, Loades M, Feder G, Logan S, Redwood S, Macleod J. Wider collateral damage to children in the UK because
of the social distancing measures designed to reduce the impact of COVID-19 in adults. BMJ Paediatr Open
2020;4(1):e000701 [FREE Full text] [doi: 10.1136/bmjpo-2020-000701] [Medline: 32420459]

Matthews T, Danese A, Caspi A, Fisher HL, Goldman-Méllor S, Kepa A, et a. Lonely young adults in modern Britain:
findingsfrom an epidemiological cohort study. Psychol Med 2018 A pr 24;49(2):268-277. [doi: 10.1017/s0033291718000788]
Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran R, Brigden A, et al. Rapid systematic review: theimpact
of social isolation and loneliness on the mental health of children and adolescentsin the context of COVID-19. JAm Acad
Child Adolesc Psychiatry 2020 Jun 03 [FREE Full text] [doi: 10.1016/].jaac.2020.05.009] [Medline: 32504808]

Ye J. Therole of health technology and informatics in aglobal public health emergency: practices and implications from
the COVID-19 pandemic. IMIR Med Inform 2020 Jun 21 [FREE Full text] [doi: 10.2196/19866] [Medline: 32568725]
Badawy SM, Radovic A. Digital approaches to remote pediatric health care delivery during the COVID-19 pandemic:
existing evidence and a call for further research. IMIR Pediatr Parent 2020 Jun 25;3(1):e20049 [FREE Full text] [doi:
10.2196/20049] [Medline: 32540841]

Ackerson J, Scogin F, McKendree-Smith N, Lyman RD. Cognitive bibliotherapy for mild and moderate adolescent depressive
symptomatology. J Consult Clin Psychol 1998;66(4):685-690. [doi: 10.1037/0022-006x.66.4.685]

ZolaN, Fadli R, Ifdil 1. Chromotherapy to reducing stress. Open Science Framework 2018. [doi: 10.31219/0sf.io/dvwer]
Yinger OS, Gooding L. Music therapy and music medicine for children and adolescents. Child Adolesc Psychiatr Clin N
Am 2014 Jul;23(3):535-553. [doi: 10.1016/j.chc.2013.03.003] [Medline: 24975624]

McCaffrey T, Edwards J, Fannon D. Isthere arole for music therapy in the recovery approach in mental health? Arts
Psychother 2011 Jul;38(3):185-189. [doi: 10.1016/j.aip.2011.04.006]

Solomons S. Using aromatherapy massage to increase shared attention behavioursin children with autistic spectrum disorders
and severelearning difficulties. Br J Special Education 2005 Aug 31;32(3):127-137. [doi: 10.1111/j.0952-3383.2005.00385.X]
Johnson S. Attachment Theory in Practice: Emotionally Focused Therapy (EFT) with Individuals, Couples, and Families.
New York City: Guilford Publications; 2019.

Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. Lancet Infect Dis 2020
May;20(5):533-534. [doi: 10.1016/s1473-3099(20)30120-1]

ChoH, Ippolito D, Yu Y W. Contact tracing mobile appsfor covid-19: privacy considerations and related trade-offs [preprint].
arXiv 2020.

Ye J. Identifying significant practice facilitation delays and barriersin primary care quality improvement. JAm Board Fam
Med 2020 [FREE Full text]

Abbreviations

COVID-19: coronavirus disease
EFT: emotion-focused therapy

http://pediatrics.jmir.org/2020/2/€19867/ JMIR Pediatr Parent 2020 | vol. 3 |iss. 2| €19867 | p. 7

(page number not for citation purposes)


http://dx.doi.org/10.1016/s2215-0366(20)30073-0
http://dx.doi.org/10.1016/s1473-3099(20)30190-0
http://europepmc.org/abstract/MED/32195701
http://dx.doi.org/10.1097/ALN.0000000000003295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32195701&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2020.1562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32275292&dopt=Abstract
http://dx.doi.org/10.1001/jama.2019.21084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31922532&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.4469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202611&dopt=Abstract
http://dx.doi.org/10.1056/nejmp2008017
http://dx.doi.org/10.1016/s2468-2667(17)30075-0
http://europepmc.org/abstract/MED/32420459
http://dx.doi.org/10.1136/bmjpo-2020-000701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32420459&dopt=Abstract
http://dx.doi.org/10.1017/s0033291718000788
http://europepmc.org/abstract/MED/32504808
http://dx.doi.org/10.1016/j.jaac.2020.05.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32504808&dopt=Abstract
https://doi.org/10.2196/19866
http://dx.doi.org/10.2196/19866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32568725&dopt=Abstract
https://pediatrics.jmir.org/2020/1/e20049/
http://dx.doi.org/10.2196/20049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32540841&dopt=Abstract
http://dx.doi.org/10.1037/0022-006x.66.4.685
http://dx.doi.org/10.31219/osf.io/dvwer
http://dx.doi.org/10.1016/j.chc.2013.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24975624&dopt=Abstract
http://dx.doi.org/10.1016/j.aip.2011.04.006
http://dx.doi.org/10.1111/j.0952-3383.2005.00385.x
http://dx.doi.org/10.1016/s1473-3099(20)30120-1
https://www.jabfm.org/content/abstracts-press#24
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Ye

Edited by SBadawy; submitted 04.05.20; peer-reviewed by SBadawy, C Reidy; commentsto author 05.06.20; revised version received
16.06.20; accepted 07.07.20; published 28.07.20

Please cite as:

Yeld

Pediatric Mental and Behavioral Health in the Period of Quarantine and Social Distancing With COVID-19
JMIR Pediatr Parent 2020;3(2):€19867

URL.: http://pediatrics.jmir.org/2020/2/€19867/

doi: 10.2196/19867

PMID: 32634105

©Jiancheng Ye. Originally published in IMIR Pediatrics and Parenting (http://pediatrics.,jmir.org), 28.07.2020. This is an
open-access  article  distributed under the terms of the Creative Commons  Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Pediatrics and Parenting, is properly cited. The complete bibliographic
information, alink to the original publication on http://pediatrics.jmir.org, aswell asthis copyright and license information must
be included.

http://pediatrics.jmir.org/2020/2/€19867/ JMIR Pediatr Parent 2020 | vol. 3| iss. 2 | €19867 | p. 8
(page number not for citation purposes)

RenderX


http://pediatrics.jmir.org/2020/2/e19867/
http://dx.doi.org/10.2196/19867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32634105&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

