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a b s t r a c t

Background: The COVID-19 pandemic caused wide-scale disruptions to therapy services for childrenwith
disabilities in the United States.
Objective/Hypothesis: We evaluated changes in therapy service delivery during the first four months of
the pandemic, examined the impact of these changes on children's functioning, and analyzed factors
predicting the loss of in-person services and receipt of teletherapy services.
Methods: We undertook an anonymous cross-sectional online survey of parents/caregivers of children
with a disability aged 5e17 years. Changes in therapy service delivery and children's functioning were
descriptively summarized. Logistic regressions examined individual and contextual predictors of loss of
therapy services or receipt of teletherapy services.
Results: 402 parents of children aged 5e17 years old with one or more disabilities participated; 42% of
children lost access to all therapy services, and 34% of children received at least one therapy service via
telehealth. Children receiving a greater number of services pre-COVID and having access to more tech-
nological devices pre-COVID were significantly more likely to receive teletherapy. Over 40% of parents
attributed declines in their child's motor, behavior, social, and communication skills to changes in
therapy services; this impact was greater for children with multiple diagnoses.
Conclusions: Findings underscore the negative impact of therapy service disruptions on children with
disabilities.

© 2022 Elsevier Inc. All rights reserved.
Rehabilitation services support children with motor and intel-
lectual disabilities to gain new skills, improve functioning, and
reduce the risk of preventable comorbidities.1 Timely access to
therapy services is essential to support children's development and
well-being. This access was significantly impacted by the extensive
mitigation measures declared by theWorld Health Organization on
March 11, 2020, to slow the spread of COVID-19.2e6 Indeed, in the
first four months of the pandemic (March to June 2020), therapy
service disruptionwas reported worldwide.5,7e14 These disruptions
included services provided through public schools,15 as schools in
48 states closed in the United States from March to June of 2020.13

The range of disruptions included a total lack of access to services,11
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a decrease in services,5,8e10,14 a switch to a telehealth model of
service provision,16,17 and the need for parents to take over as pri-
mary therapy providers.7 In addition to the substantial impact on
parental and caregiver mental health,18e21 the lack of (or
decreased) access to therapy services negatively affected the
physical and mental health 7,9,20,22e26 and behavior21e23 of children
with disabilities.

To provide therapy services during the early months of
pandemic lockdowns, many therapy services shifted from in-
person to telehealth models of care. Telehealth is defined as a
remote clinical intervention provided to patients or families asyn-
chronously or in real time.27 Despite strong evidence supporting its
efficacy,17 telehealth service delivery was not a common prepan-
demic pediatric rehabilitation model. The potential advantages of
telehealth models include reducing geographical barriers to
care,17,28 increasing comfort for children participating in therapy in
familiar settings and within their daily routines,29 enhancing
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caregiver engagement and role recognition,16 and reducing health
care costs.29 A telehealth model also enables the integration of
online therapeutic games or applications that may motivate chil-
dren to participate in longer durations of therapy and that can be
undertaken asynchronously and monitored remotely by thera-
pists.16 Internationally, the number of therapists involved in tele-
health increased from 4% prepandemic to 70% during the
pandemic.17 In the United States, between 56 and 72% of families of
a child with a disability reported access to telehealth services
during the pandemic.5,8 However, the abruptness of the switch to
telehealth service delivery, combined with therapist inexperience
in this model of care, led to a significant burden on families to
provide therapeutic activity for their children.6,18 Reported parental
satisfaction with telehealth services was low.19 Socioeconomic
disparities in access to telehealth services were evident worldwide,
including inequities in equipment availability, internet access,
technical support, and technological literacy.6,15,17,29,30

In the 18 months since its onset, the impact of therapy disrup-
tions on children with disabilities during the pandemic’s early
months have been well-documented.3e17 Yet the potential links
between individual or environmental factors and access to services
between March and July of 2020 remain unexplored. Many indi-
vidual and environmental factors may have influenced access to
therapy during the pandemic's early months, including age,
disability severity, therapeutic goals, availability of technological
devices,29 and whether therapy services were previously received
through school or outside of school.5 In addition, little is known
about the potential differential impact of therapy service disruption
on children's functioning in different domains, including endur-
ance, mobility, gross motor skills, fine motor skills, communication
skills, and behavior. The impact of service disruptions on children's
functioning may be more significant for children with multiple
diagnoses or severe disabilities due to their increased vulnerability
to skill regression.1 Finally, in the United States, systemic racial and
ethnic health disparities may have led to a disproportionate impact
on rehabilitation services for Black, Latinx and Native American
populations as compared to White Americans.31

This study aimed to contribute to the body of knowledge about
the impact of the COVID-19 pandemic on children with disabilities
and their families in the United States by: (1) describing changes in
therapy service delivery in the first 4 months of the pandemic
(MarcheJune 2020); (2) identifying factors predicting the loss of in-
person services and receipt of teletherapy services; and (3)
describing the impact of therapy service changes on children’s
functioning.

Methods

This study employed a cross-sectional survey for parents/care-
givers of school-aged children and youth (5e17 years old) with
physical or developmental disabilities receiving therapy services
and living in the United States. Survey data were collected and
managed using REDCap, a secure online software platform.32 Sur-
vey questions were divided into four sections as follows (full text of
select survey questions representing different question types are
provided in the Appendix):

1) Demographics. Caregivers answered demographic questions
about their child, including medical diagnoses, school setting,
associated difficulties, age, race/ethnicity, mobility, and primary
communication modality. Caregivers indicated their child’s
medical diagnoses by selecting from a list of 12 common dis-
abilities in children and were prompted to write in any other
2

medical diagnoses not included on the list. Caregivers also
checked applicable areas of difficulty associated with their child’s
disability/disabilities (e.g., feeding problems, speech disorder,
vision impairment) from a list of eight choices with an option to
list additional areas of difficulty. Mobility was rated on a 5-level
scale based on the Gross Motor Function Classification System
(GMFCS).33 Caregivers indicated their child’s primary communi-
cation modality as speaking, gestures/eye gaze, sign language,
augmentative-alternative communication device, or other.

2) Therapy services pre-COVID and during COVID.We focused on
physical therapy (PT), occupational therapy (OT), speech therapy
(SLP), and behavioral therapy (BEH) services. Caregivers were
asked parallel sets of questions about their child’s therapies
before COVID and during the first 4months of the pandemic that
overlapped with the end of the 2020 school year in the United
States (MarcheJune 2020). For each time point, parents selected
the therapies (i.e., PT, OT, SLT, Behavior, Other) that their child
received. Branching questions asked parents to select the loca-
tion(s), frequency, and format of each therapy. If a child received
a therapy service in multiple locations (e.g., PT in school and in a
private clinic), the frequency and format of therapy at each
location were collected. Caregivers who indicated their child
was receiving any therapy via telehealth during the pandemic
were prompted to answer subsequent questions about their
perspectives on teletherapy for each therapy service received in
this modality. Because of the survey’s length, we limited the in-
depth questions about therapy service changes to OT, PT, SLT,
and behavior therapy in order to reduce the time burden on
participants.

3) Use of devices pre-COVID and during COVID. Caregivers were
also asked parallel sets of questions about their child’s use of
technological devices and given examples of the types of devices
of interest (i.e., computer, iPad/tablet, video gaming consoles,
virtual reality headsets, smartphone, e-reader, TV, or other de-
vices) for therapy, educational, and social/recreational purposes
prepandemic and during the pandemic.

4) Impact on functioning. Caregivers were asked, “How have
changes in therapy service delivery during the COVID-19
pandemic impacted your child’s functioning” and “How have
changes in access to opportunities, settings and/or equipment
during the COVID pandemic impacted your child's func-
tioning?”. For both questions, parents rated impact on a 5-point
scale (i.e., 1 ¼ significant decline, 2 ¼ some decline, 3 ¼ no
impact, 4 ¼ some improvement, 5 ¼ significant improvement)
for seven functional domains: endurance, mobility, gross motor
skills, fine motor skills, communication skills, and behavior.

The survey included 938 possible multiple choice and open-
ended questions, nested so that participants only answered ques-
tions relevant to previous responses. Prior to its distribution, the
survey was pilot tested with 5 parents of children with disabilities
to determine feasibility and gather feedback on question wording
from stakeholders. The survey was approved by the Northeastern
University IRB (#20-05-16). The survey took approximately 30 mi-
nutes to complete, and participants were given the option of
entering a raffle for a $100 gift card as compensation. Survey
questions were designed for caregivers to provide information
about only one child with a disability; however, they were able to
complete the survey a second time for another child if desired.
Participant responses to open-ended questions and findings related
to perceptions of teletherapy and device use, as well as additional
questions about device use, will be reported in subsequent
publications.
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Recruitment and sampling

The survey was promoted nationally through ads posted on
social media platforms and other websites of interest to the target
audience. Recruitment ads specifically targeted parents or care-
givers of children with disabilities who were receiving therapy
services. For example, we undertook multiple paid Facebook cam-
paigns using optimization metrics to display video and static ad
sets to those likely to have children meeting our inclusion criteria
(e.g., people who “liked” major national children’s hospitals and/or
disability-focused organizations). In addition, representatives from
relevant community and rehabilitation groups and from re-
searchers’ networks were contacted by email and invited to share
the survey link with interested parties, using snowball sampling.
The survey was available online for 6 weeks in JuneeJuly 2020.

Statistical analyses

Descriptive statistics were used to summarize changes in the
number of children receiving each therapy service in either in-
person or teletherapy format pre-COVID and during MarcheJune
2020, as well as to summarize caregiver ratings of teletherapy
effectiveness.

For participants whose children received at least one therapy
prior to the pandemic, we used a multiple logistic regression
approach to identify child, family, and demographic factors pre-
dicting therapy service access during the pandemic. Two sets of
logistic regression models were conducted with outcome variables
of loss of all therapy services and receipt of teletherapy services,
respectively. For each outcome variable, we beganwith a full model
containing eight predictor variables representing different con-
structs theoretically related to the likelihood of therapy receipt
during the pandemic: age, number of diagnoses, race, number of
different therapy services received pre-COVID (i.e., PT, OT, SLT,
Behavior, and/or Other therapy; maximum of 5), mobility status,
primary communication modality (verbal vs nonverbal), whether
pre-COVID therapy was received outside of school, and the number
of devices to which the child had access pre-COVID.

To describe the impact of therapy service changes on children’s
functioning, caregiver responses were descriptively summarized
for each of the seven functional domains. Because children with
multiple diagnoses are likely to be particularly vulnerable to dis-
ruptions in therapy services,1 Wilcoxon rank-sum tests were con-
ducted to compare reported functional changes between children
with multiple diagnoses and those with a single diagnosis.

Results

Participants

Of 678 parents/caregivers who consented to take the survey,
402 (59%) completed the demographics and therapy services
sections, and 318 (47%) completed the entire survey. Table 1
summarizes participant demographics. Participants were from
48 states. Children had an average of 2.1 (SD 1.7) diagnoses and
were receiving an average of 1.7 (SD 1.2) different therapy services
prepandemic. “Other” therapies reported by parents, but not
analyzed, included music therapy, hippotherapy, and psycholog-
ical counseling. Three-hundred two (75%) children reportedly
attended public school in spring 2020; others attended special
education schools (33, 8.2%), charter schools (22, 5.5%), private
schools 19, (4.7%), were homeschooled (13, 3.2%) or other school
settings (13, 3.2%). Participants reported an average of 2.1 (SD 1.7)
associated difficulties; for example, 307 (76%) reported speech or
language disorder, 94 (23.4%) reported intellectual disability, 77
3

(19.5%) reported vision impairment, and 34 (8.4%) reported
hearing impairment.

Changes in therapy service delivery

Of the 402 participants, 343 children received at least one ther-
apy service prior to the pandemic (PT ¼ 118, OT ¼ 195, SLT ¼ 246,
BEH ¼ 97). The 59 children who were not receiving at least one
therapy service prior to the pandemic were excluded from subse-
quent analyses. Fig. 1 summarizes changes in access to and mode of
therapy services during the first fourmonths of the pandemic. There
was a 65% decrease in the number of children receiving PT, a 58%
decrease in OT, a 47% decrease in SLT, and a 55% decrease in BEH.
Forty-two percent of children lost access to all therapy services at
some point during the first four months of the pandemic. Thirty-
four percent of children received at least one therapy service via
telehealth (PT ¼ 18%, OT ¼ 25%, SLT ¼ 32%, BEH ¼ 26%).

Factors predicting loss of in-person services and receipt of
teletherapy services

Multiple logistic regression models were based on the 343
participants whose child received at least one therapy service pre-
COVID. The first analysis examined predictors of losing all therapy
services. In the full model, including all eight child, family, and
demographic variables, none of the variables significantly predicted
the loss of all therapy services. Mobility status approached signif-
icance (odds ratio (OR) 1.24, 95% confidence interval (CI) 0.98e1.58,
p ¼ .07) and might warrant future investigation.

The second analysis examined predictors of children’s receipt of
therapy services. In this analysis with the full eight-variable model,
two variables emerged as significant predictors of receiving tele-
therapy controlling for the other factors: the number of therapies the
child received pre-COVID (p ¼ .001) and the number of devices the
child had access to pre-COVID (p ¼ .004). In a reduced model con-
taining only these two variables, both remained significant inde-
pendent predictors of receiving teletherapy: the number of therapies
the child received pre-COVID (OR 1.57, 95% CI 1.23e1.98, p < .001)
and the number of devices available to the child pre-COVID (OR 1.24,
95% CI 1.06e1.45, p ¼ .007). These findings indicate that for each
additional therapy type children were receiving pre-COVID, they
were 57% more likely to receive teletherapy during the pandemic.
For each additional device children had access to pre-COVID, they
were 24% more likely to receive teletherapy during the pandemic.

Impact of therapy service changes on children’s functioning

Of 343 participants whose children were receiving at least one
therapy pre-COVID, 271 completed the two survey questions
regarding how COVID-related changes in (1) therapy service de-
livery and (2) changes in access to opportunities, settings, or
equipment impacted their child’s functioning. Fig. 2 shows
descriptive results. In response to the first question, over half of
participants reported “some” or “significant” decline in their child’s
functioning due to changes in their child’s therapy services in four
out of seven domains: endurance (53%), communication skills
(52%), social skills (62%), and behavior (57%). Similarly, in response
to the second question, over half of participants reported “some” or
“significant” decline in their child’s functioning in 3 out of 7 do-
mains due to changes in their child’s access to opportunities, set-
tings or equipment: communication skills (53%), social skills (64%),
and behavior (57%).

Results of Wilcoxon rank-sum tests (Table 2) showed that par-
ents/guardians of children with multiple diagnoses reported
significantly greater declines in their child’s functioning due to



Table 1
Demographic characteristics of participants.

Characteristics N %

Gender Female 135 33.58
Male 267 66.42

Age 5e9 229 56.97
10e13 104 25.87
14e17 69 17.16

Race Asian/Pacific Islander 6 1.49
Black 45 11.19
Latino 40 9.95
Multiple 51 12.69
Other 15 3.73
White 245 60.95

Ethnicity Latino 67 16.67
Non-Latino 335 83.33

Diagnosis Attention Deficit Disorder 148 36.82
Autism Spectrum Disorder 124 30.85
Cerebral Palsy Stroke 63 15.67
Developmental Coordination Disorder 29 7.21
Developmental Delay 144 35.82
Down Syndrome Other Genetic Disorder 63 15.67
Other Diagnosis 91 22.64

Mobility Status Ambulatory 369 91.79
Nonambulatory 33 8.21

Primary Communication Mode Verbal 348 86.57
Nonverbal 54 13.43

Region Northeast 141 35.07
Midwest 85 21.14
South 102 25.37
West 74 18.41

Number of Diagnoses 1 125 31.09
2þ 277 68.91

Number of children receiving therapy outside of school prepandemic Yes 187 46.52
No 215 53.48

Number of devices available at home prepandemic 1 66 16.42
2e4 252 62.69
5þ 84 20.9
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changes in therapy service in all domains except communication,
compared to parents of children with one diagnosis. Parents of
childrenwith multiple diagnoses also reported significantly greater
declines in their child’s functioning in all domains due to changes in
their child’s access to opportunities, settings, or equipment.
Fig. 1. For each therapy discipline, change in the number of children receiving in-person
services in any modality (right) from pre-COVID to during the first four months of the pandem
therapy, BEH ¼ behavioral therapy).

4

Discussion

This study explored pandemic-related changes in therapy service
delivery and the resulting functional impacts for school-aged chil-
dren with disabilities in the United States. There were three main
therapy services (left), receiving teletherapy services (center), and receiving therapy
ic in the US. (PT ¼ physical therapy, OT ¼ occupational therapy, SLT ¼ speech-language



Fig. 2. Parent-reported changes in children’s functioning across seven domains in response to questions: (a) “How have changes in THERAPY SERVICE DELIVERY during the COVID-
19 pandemic impacted your child’s functioning in the following areas?” and (b) “How have changes in ACCESS to opportunities, settings and/or equipment (e.g. stander is only
available at school) during the COVID-19 pandemic impacted your child’s functioning in the following areas?”
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findings: (1) Children experienced a dramatic loss of therapy ser-
vices; (2) Teletherapy service delivery increased substantially yet
was only received by a small proportion of children; and (3) While
changes in access to therapy services, opportunities and equipment
led to declines in children’s functioning across many domains, the
impact was greatest for children with multiple diagnoses.

Our results showed that, in the earlymonths of the pandemic, the
greatest proportion of service loss was for PT (for 65% of children),
although rates for loss of OT, SLT, and BEH services were also high,
impacting about half of the children studied. Importantly, 42% of
children lost access to all therapy services. These findings align with
and surpass rates of service loss or disruption in other studies with
smaller sample sizes, including Murphy et al.,5 who reported that
27e35% of children with disabilities lost PT, OT, or BEH services, and
Sutter et al.11 who reported a 36% decline in the number of children
receiving any therapy. Interestingly, there was no clear relationship
between the loss of all therapy services and any of the demographic
or environmental factors examined. It is possible that geographic
factors, such as differences in state regulations on service provision,
may have had a greater influence on the loss of all therapy services.

Consistent with prior literature,5,16,17 results demonstrated a
substantial shift from in-person therapy to teletherapy services
Table 2
Results of Wilcoxon rank-sum tests comparing parent/caregiver reported functional cha
changes in therapy service delivery (left) and (b) changes in access to opportunities, sett

Functional Domain Impact of therapy service delivery changes

Multiple Dx (Mdn) One dx (Mdn) W p

Endurance 2 3 5165.5 <.001
Mobility 3 3 6033.5 0.03
gross motor skills 2 3 6342 0.02
fine motor skills 3 3 5788 <.001
social skills 2 2 6703 <.001
communication skills 2 3 7713 0.14
behavior 2 3 6966.5 0.02

5

during the pandemic. Results showed up to 10-fold increases in the
number of children receiving teletherapy across disciplines; how-
ever, only one-third of study participants received teletherapy.
Children who received more types of therapy and had home-based
access to more devices (such as computers, smartphones, and tab-
lets) pre-COVID were significantly more likely to receive teletherapy
services during the early months of the pandemic. These findings
may suggest that children who are more severely involved and
required multidisciplinary therapy were more likely to receive tele-
therapy. Murphy et al.5 found that access to telehealth was signifi-
cantly associated with service delivery location; specifically,families
receiving school-based services reported less access to telehealth as
compared to those who received services in other settings. Indeed,
our findings add to the knowledge base about the relationship be-
tween telehealth accessibility and demographic factors.17,29 There is
an urgent need to promote accessible and equitable telehealth.30

Future research should explore the barriers to telehealth that may
be specific to children with disabilities, for example, the need for
adaptations and accommodations in technology access, as well as
targeted support for parents’ educational needs.5,34

Results of this study also highlight the substantial impact of
therapy service disruptions on the functioning of children with
nges in children with multiple diagnoses and those with one diagnosis due to (a)
ings, and/or equipment (right).

Impact of change in access to opportunities, settings and/or
equipment

r Multiple Dx (Mdn) One dx (Mdn) W p r

�0.26 2 3 6055 0.02 �0.15
�0.14 3 3 6137 0.02 �0.15
�0.15 2 3 5996 0.002 �0.19
�0.24 2 3 6512 0.02 �0.15
�0.20 2 2 7012 0.007 �0.16
�0.09 2 3 7274 0.04 �0.13
�0.15 2 2 7012 0.03 �0.13
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disabilities. Almost half of the caregivers reported declines in their
child’s functioning across all domains. These declines were ampli-
fied for children with multiple diagnoses compared to children
with only one medical diagnosis. The cumulative effects of multiple
challenges may make children with multiple diagnoses more
dependent on therapy services for maintaining or improving
function and therefore less resilient andmore vulnerable in the face
of therapy loss. Their greater care needs may also leave parents
with less time to take over the roles of therapists. Children with
multiple diagnoses may depend on therapeutic equipment for
functioning that is not always available in the home setting. They
may also have a more challenging time participating in telehealth
and have therapy goals that require the “hands-on” interventions
less amenable to this mode of service delivery.

Communication was the only domain for which parents of
children with multiple diagnoses did not report greater functional
declines resulting from therapy services changes compared to
parents of children with one diagnosis. This may partially be
because fewer children lost access to speech-language services
than other therapies. It may also suggest that SLT, which generally
involves minimal hands-on support, is a more natural fit for tele-
health service delivery than other disciplines. Parents may also be
better able to support children’s communication skills in the home
environment, compared to other functional skills that may be more
dependent on other environments (e.g., social skills are impacted
by lack of access to peers; gross motor, mobility, or endurance skills
are impacted by lack of access to suitable physical environments).
Indeed, we know the sedentary time and screen time have
increased for typically developing children and adolescents during
the pandemic.35 We did not ask parents to distinguish between the
potential impact of increased sedentary time as compared to loss of
services or decreased participation opportunities on children’s
functioning. Regardless of contributing factors, it is clear that
maximizing participation opportunities for children with disabil-
ities in a pandemic context can require significant planning and
resources. For example, Anaby et al.36 described how they adapted
participation options to pandemic restrictions through a mix of
virtual activities and community activities that enabled social
distancing.36

This study had several strengths and limitations. In comparison
to other datasets evaluating the impact of the pandemic on children
with disabilities in the United States, our survey asked parents to
consider the impact of therapy service loss on a more compre-
hensive range of functional domains and explored factors predict-
ing the loss of therapy services and receipt of teletherapy services.
Our sample was larger than prior published US surveys5,37; how-
ever, it was limited to English-speaking families, and there was
uneven geographic representation across the country, with more
participants coming from the Northeast than other regions. As we
focused on children aged 5 and older, wemissed the opportunity to
understand the impact of service delivery disruptions on
preschool-aged children. We also did not specifically ask about
home rehabilitation programs that may have been provided by
therapists to maintain continuity in activities in the absence of
traditional interventions.38 We did not evaluate the psychometric
properties of our survey, nor did we include standardizedmeasures
of changes in functioning. Finally, our survey only covered the
initial months of the pandemic. Additional effects of loss or
disruption of therapy services may bemore apparent to parents at a
longer time scale.28

Conclusion

In conclusion, the findings of this study demonstrate that
school-aged children with disabilities in the US experienced a
6

dramatic loss of in-person therapy services with resulting declines
in functioning early in the COVID-19 pandemic. Teletherapy access
was relatively low overall and was more likely to be received by
children who received multiple therapies and had greater home
access to devices prepandemic. Parents reported greater functional
declines in children with multiple diagnoses, highlighting the
vulnerability of these children and reinforcing the need for more
research focused on supporting these children via telehealth and
helping them to regain functional losses as the pandemic recedes.
Guiding principles for therapists engaging in digital practice have
been proposed by the World Confederation of Physical Therapy.39

These can be supplemented by greater understanding about how
to deliver family-centered telehealth to meet children’s needs, as
these factors are known to support children’s skill progression.40

Innovative approaches to telehealth service delivery arising from
the pandemic offer promising possibilities in this regard.41 Even
after the major effects of the COVID-19 pandemic are behind us,
telehealth will likely remain a predominant service delivery
model.42 Study findings will inform efforts to understand how to
increase effectiveness and accessibility of teletherapy and advocate
for services to mitigate the impact of pandemic-related service loss
on the vulnerable population of children with disabilities.

Acknowledgments

The authors express their gratitude to the parents who partici-
pated in this study and to Northeastern University for funding this
work. We thank Christina Grassie and Jamie Klag for their assis-
tance with this project.

Funding

This study was supported by a COVID-19 seed grant from
Northeastern University. Danielle Levac was supported by a
K01HD093838 Mentored Research Scientist Career Development
(K01) award from the Eunice Kennedy Shriver National Institute of
Child Health and Human Development, National Institutes of
Health.

Conflicts of interest

The authors have no financial or personal interests that might be
perceived as posing a conflict or bias. This work has not been pre-
viously published or presented.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.dhjo.2021.101266.

References

1. Houtrow A, Harris D, Molinero A, Levin-Decanini T, Robichaud C. Children with
disabilities in the United States and the COVID-19 pandemic. J Pediatr Rehabil
Med. 2020;13(3):415e424.

2. World Health Organization. Timeline of WHO's COVID-19 response [Internet];
2020. Available from: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/interactive-timeline#.

3. Wong C, Ming D, Maslow G, Gifford E. Mitigating the impacts of the COVID-19
pandemic response on at-risk children. Pediatrics. 2020;146(1), e20200973.

4. Dan B. Long-term impact of COVID-19 on disabled children. Dev Med Child
Neurol. 2020;62(9):1004.

5. Murphy A, Pinkerton L, Bruckner E, Risser H. The impact of the novel corona-
virus disease 2019 on therapy service delivery for children with disabilities.
J Pediatr. 2021;231(April):168e177. e.1.

6. Jesus TS, Bhattacharijya S, Papadimitriou C, et al. Lockdown-related disparities
experienced by people with disabilities during the first wave of the COVID-19
pandemic: scoping review with thematic analysis. Int J Environ Res Publ Health.
2021;18(12).

https://doi.org/10.1016/j.dhjo.2021.101266
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref1
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref1
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref1
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref1
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactive-timeline#
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactive-timeline#
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref3
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref3
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref4
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref4
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref5
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref5
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref5
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref5
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref6
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref6
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref6
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref6


K.M. Allison and D.E. Levac Disability and Health Journal 15 (2022) 101266
7. Cacioppo M, Bouvier S, Bailly R, et al. Emerging health challenges for children
with physical disabilities and their parents during the COVID-19 pandemic: the
ECHO French survey. Ann Phys Rehabil Med. 2021;64(3):101429.

8. Jeste S, Hyde C, Distefano C, et al. Changes in access to educational and
healthcare services for individuals with intellectual and developmental dis-
abilities during COVID-19 restrictions. J Intellect Disabil Res. 2020 Nov 1;64(11):
825e833.

9. Masi A, Mendoza Diaz A, Tully L, et al. Impact of the COVID-19 pandemic on the
well-being of children with neurodevelopmental disabilities and their parents.
J Paediatr Child Health. 2021 May 1;57(5):631e636.

10. Mbazzi FB, Nalugya R, Kawesa E, et al. The impact of COVID-19 measures on
children with disabilities and their families in Uganda. Disabil Soc. 2020 Dec 22:
1e24.

11. Sutter EN, Francis LS, Francis SM, et al. Disrupted access to therapies and
impact on well-being during the COVID-19 pandemic for children with motor
impairment and their caregivers. Am J Phys Med Rehabil. 2021;100(9):821
(epub ahead of print).

12. Munir MM, Rubaca U, Munir MH, Munir B. An analysis of families experiences
with young children with intellectual and developmental disabilities (IDDs)
during COVID-19 lockdown in Pakistan. Int Multidiscipl J Soc Sci. 2021 Mar
30;10(1):81e103.

13. Zviedrite N, Hodis J, Jahan F, Gao H, Uzicanin A. COVID-19-associated school
closures and related efforts to sustain education and subsidized meal pro-
grams, United States, February 18eJune 30, 2020. PLoS One. 2021 Oct;16,
e0248925.

14. Yates S, Dickinson H. Navigating complexity in a global pandemic: the effects of
COVID-19 on children and young people with disability and their families in
Australia. Publ Adm Rev. 2021; Mar 29;81(6):1192e1196.

15. Harris B, McClain MB, O'Leary S, Shahidullah JD. Implications of COVID-19 on
school services for children with disabilities: opportunities for interagency
collaboration. J Dev Behav Pediatr. 2021 Apr 1;42(3):236e239.

16. Provenzi L, Grumi S, Borgatti R. Alone with the kids: tele-medicine for children
with special healthcare needs during COVID-19 emergency. Front Psychol.
2020;11(September):1e6.

17. Camden C, Silva M. Pediatric teleheath: opportunities created by the COVID-19
and suggestions to sustain its use to support families of children with dis-
abilities. Phys Occup Ther Pediatr. 2021;41(7):1e17.

18. Her M. Parents of children with disabilities and the COVID-19 pandemic. Dev
Med Child Neurol. 2021;63:1009. John Wiley and Sons Inc.

19. Abdelfattah F, Rababah A, Alqaryouti I, Alsartawi Z, Khlaifat D, Awamleh A.
Exploring feelings of worry and sources of stress during COVID-19 pandemic
among parents of children with disability: a sample from arab countries. Educ
Sci. 2021 May;11(5):216.

20. Castro-Kemp S, Mahmud A. School closures and returning to school: views of
parents of children with disabilities in england during the covid-19 pandemic.
Front Educ. 2021;6:149.

21. Guller B, Yaylaci F, Eyuboglu D. Those in the shadow of the pandemic: impacts
of the COVID-19 outbreak on the mental health of children with neuro-
developmental disorders and their parents. Int J Dev Disabil. 2021 May 19:1e3.

22. Asbury K, Fox L, Deniz E, Code A, Toseeb U. How is COVID-19 affecting the
mental health of children with special educational needs and disabilities and
their families? J Autism Dev Disord. 2021 May 1;51(5):1772e1780.

23. Couper-Kenney F, Riddell S. The impact of COVID-19 on children with addi-
tional support needs and disabilities in Scotland. Eur J Spec Needs Educ.
2021;36(1):20e34.
7

24. Karatekin BD, Icagasioglu A, Sahin SN, Kacar G, Bayram F. How did the lock-
down imposed due to COVID-19 affect patients with cerebral palsy? Pediatr
Phys Ther. 2021 Oct;33(4):246.

25. Meral BF. Parental views of families of children with autism spectrum disorder
and developmental disorders during the COVID-19 pandemic. J Autism Dev
Disord. 2021 May 15:1e3.

26. Cason J, Behl D, Ringwalt S. Overview of states' use of telehealth for the de-
livery of early intervention (IDEA Part C) services. Int J Telerehabilitation.
2012;4(2):39e46.

27. Valentine AZ, Hall SS, Young E, et al. Implementation of telehealth services to
assess, monitor, and treat neurodevelopmental disorders: systematic review.
J Med Internet Res. 2021;23(1), e22619.

28. Aishworiya R, Kang YQ. Including children with developmental disabilities in
the equation during this COVID-19 pandemic. J Autism Dev Disord. 2021
Jun;51(6):2155e2158.

29. Rosenbaum PL. Let's not go back to ‘normal’! lessons from COVID-19 for pro-
fessionals working in childhood disability. Disabil Rehabil. 2020;43(7):
1022e1028.

30. 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. JMIR Pediatr Parent. 2020;3. JMIR Publications Inc.

31. Sholas MG. The actual and potential impact of the novel 2019 coronavirus on pe-
diatric rehabilitation: a commentary and review of its effects and potential
disparate influenceonBlack,LatinxandNativeAmericanmarginalizedpopulations
in the United States. J Pediatr Rehabil Med. 2020;13:339e344. IOS Press BV.

32. Harris P, Taylor R, Thielke R, Payne J, Gonzalez N, Conde J. Research electronic
data capture (REDCap) e a metadata-driven methodology and workflow pro-
cess for providing translational research informatics support. J Biomed Inf.
2009;42(2):377e381.

33. Palisano R, Rosenbaum P, Walter S, Russell D, Wood E, Galuppi B. Development
and reliability of a system to classify gross motor function in children with
cerebral palsy. Dev Med Child Neurol. 1997;39(2):214e223.

34. Bova SM, Basso M, Bianchi MF, et al. Impact of COVID-19 lockdown in children
with neurological disorders in Italy. Disabil Health J. 2021 Apr 1;14(2):101053.

35. Xiang M, Zhang Z, Kuwahara K. Impact of COVID-19 pandemic on children and
adolescents' lifestyle behavior larger than expected. Prog Cardiovasc Dis. 2020
Jul;63(4):531.

36. Anaby D, Ryan M, Palisano RJ, et al. Participation during a pandemic: forging
new pathways. Phys Occup Ther Pediatr. 2021 Jan 12;41(2):115e119.

37. Neece C, McIntyre LL, Fenning R. Examining the impact of COVID-19 in
ethnically diverse families with young children with intellectual and devel-
opmental disabilities. J Intellect Disabil Res. 2020;64(10):739e749.

38. Rao PT. A paradigm shift in the delivery of physical therapy services for chil-
dren with disabilities in the time of the COVID-19 pandemic. Phys Ther.
2021;101. Oxford University Press.

39. Lee AC. COVID-19 and the advancement of digital physical therapist practice
and telehealth. Phys Ther. 2020;100:1054e1057. Oxford University Press.

40. McCoy SW, Palisano R, Avery L, et al. Physical, occupational, and speech
therapy for children with cerebral palsy. Dev Med Child Neurol. 2020 Jan
1;62(1):140e146.

41. Schiariti V. The human rights of children with disabilities during health emer-
gencies: the challenge of COVID-19. Dev Med Child Neurol. 2020;62(6):661.

42. Provenzi L, Borgatti R. Potentials of telerehabilitation for families of children
with special health care needs during the coronavirus disease 2019 emergency.
JAMA Pediatr. 2021;175:105. American Medical Association.

http://refhub.elsevier.com/S1936-6574(21)00247-8/sref7
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref7
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref7
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref8
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref8
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref8
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref8
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref8
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref9
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref9
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref9
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref9
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref10
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref10
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref10
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref10
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref11
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref11
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref11
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref11
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref12
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref12
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref12
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref12
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref12
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref13
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref13
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref13
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref13
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref13
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref14
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref14
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref14
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref14
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref15
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref15
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref15
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref15
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref16
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref16
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref16
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref16
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref17
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref17
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref17
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref17
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref18
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref18
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref19
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref19
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref19
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref19
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref20
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref20
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref20
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref21
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref21
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref21
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref21
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref22
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref22
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref22
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref22
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref23
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref23
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref23
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref23
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref24
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref24
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref24
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref25
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref25
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref25
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref25
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref26
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref26
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref26
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref26
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref27
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref27
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref27
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref28
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref28
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref28
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref28
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref29
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref29
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref29
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref29
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref30
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref30
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref30
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref31
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref31
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref31
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref31
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref31
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref32
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref32
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref32
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref32
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref32
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref32
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref33
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref33
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref33
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref33
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref34
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref34
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref35
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref35
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref35
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref36
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref36
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref36
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref37
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref37
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref37
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref37
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref38
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref38
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref38
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref39
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref39
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref39
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref40
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref40
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref40
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref40
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref41
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref41
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref42
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref42
http://refhub.elsevier.com/S1936-6574(21)00247-8/sref42

