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Abstract

Background The COVID pandemic has been raging across the world for the past 18 months and has severely impacted
healthcare and resources. Children with special needs have been adversely affected by the COVID pandemic, due to lack
of formal schooling, access to rehabilitation and limited physical and social activity. The aim of this online survey was to
understand the effect of the pandemic on the children with Cerebral Palsy (CP).

Methods An online survey was conducted using a nine parts questionnaire comprising 26 questions. Survey included
questions pertaining to demographic data, ambulatory status, lack of access to physiotherapy, orthotic adjustment, surgery,
deterioration of function, and behaviour. A simple binary answer was sought to cover all social strata of society.

Results Responses were received from 101 caregivers who participated in an online questionnaire. 25.7% had no therapy
sessions, 74.2% were on therapy of which 23.7% had online sessions. The lockdown restrictions coupled with lack of reha-
bilitation and orthotic support led to deterioration in physical function in 54 children and worsening of deformity in 34.
Changes in behavioural pattern was observed in 45 children.

Conclusion The survey revealed major disruptions in the care of Children with CP. The parents reported difficulties in man-
aging the child therapy at home. There is always a possibility that the pandemic will result in a lockdown again, and hence
our approach toward physical therapy assessment and rehabilitation needs to be towards home-based and family-centred care.
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Introduction

The SARS COVID-19 pandemic with recurrent waves of
infection has severely impacted the healthcare system glob-
ally. While the adults have borne the brunt of infection,
children have suffered its indirect consequences. In March
2020, more than 652,473 cases of coronavirus disease 2019
(COVID-19) were reported in India due to which a sud-
den and complete lockdown was enforced in April 202 [1].
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Maharashtra state accounted for approximately 22.35% of
the total cases in India.

Childhood disability is a huge burden in every society.
About one in every six children within the age group of
2-8 years worldwide have some form of neurodevelopmen-
tal, behavioural, or emotional disorder [2]. These children
with special needs [autism, attention deficit hyperactivity
disorder, CP, learning disability, developmental delays, and
other behavioural and emotional difficulties] and their par-
ents have encountered numerous challenges during the cur-
rent pandemic and lockdown [2]. The sudden interruption
of schools, access to rehabilitation, and medical treatment
have led to new challenges for caregivers. Depending on
severity, these children have a routine for various therapies
such as physiotherapy, occupational therapy, speech ther-
apy, psychomotor therapy, and orthotic visits. According to
Wang G et.al, children with CP consult a physician about
5 times a year and attend almost four therapy sessions per
week [3]. Another survey highlighted the negative effects
of the lockdown on the children’s wellbeing and their men-
tal and social health (morale, behaviour, social interaction,
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and physical activity), similar to a recent report on children
without disability [4]. The psychological effects of the lock-
down, including post-traumatic stress symptoms, confusion,
and anger have been reported in the general population and
are related to the duration of the lockdown [5-7]. Children
with physical disabilities have an increased risk of mental
health symptoms, which could be exacerbated during the
pandemic [7-10].

The aim of this study was to understand the effect of the
COVID Pandemic in children with CP through an online
survey as regards accessibility to physical therapy, procure-
ment of orthosis/splints, follow up visits with specialty doc-
tors (Neurologist, Orthopaedic Surgeon, and others), hip
surveillance and individual behavioural changes in children
with CP.

Materials and Methods
Participants

The study was conducted during the COVID-19 pandemic in
the period between March 2020 and March 2021. The study
population consisted of children diagnosed with CP. Parents
of children with CP were contacted by email or messaging
app. A Google survey form link was sent to all participants.
The study population included children with a diagnosis of
CP that were under the care of two Paediatric Orthopae-
dic Surgeons. All these children were attending supervised
physiotherapy sessions at various rehabilitation centres and
maintained their scheduled visits with their specialty doctors
until the pandemic struck.

Development of the Survey

The survey was developed by using the online google
survey forms. The Survey was developed in English and
Hindi language. The survey consisted of 9 parts with 26
questions. The first part was related to the introduction and
demographic data about the child. The second part of the
survey was related to online therapy and home program.
The questions were related to regular therapy, online ses-
sion feedback, and parents performing therapy at home. The
third part was about the requirement in orthosis and splints
and feedback on accessibility to modify or procure a new
orthosis/splint. The fourth part included follow-up visits
with specialty doctors (Neurologist, Orthopaedic Surgeon,
and others), hip surveillance. The fifth and sixth part was
focused on actual physical status, ambulatory potential, and
any loss of function. The seventh part was about any delay
in intervention. The eight-part aims on assessing behavioural
changes in children during the lockdown. The ninth part is
comprised of general information on COVID-19 infection in
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the family. Most questions had closed answers, either binary
(yes/no) or multiple choice.

Statistical Analysis

Descriptive analysis was performed on the 101 responses
that were fulfilled. Quantitative results are expressed as
mean (standard deviation) and categorical results as num-
ber (%).

Results

Caregivers of 101 children with CP with a mean age of
10.3 years (range 2—18 years) responded to the question-
naire and were included in the study. There were 66 boys and
35 girls in the study. As per the topographic classification of
CP, the majority of children were diplegics (60.3%) followed
by hemiplegics (24.7%), triplegic (7.92%) and quadriple-
gic were (6.93%). The ambulatory status was rated accord-
ing to the Gross Motor Functional Classification System
(GMEFCS) grade. The ambulatory CP children i.e., Level I,
I, I were 90%, and non-ambulatory Level IV and V were
9.09% (Table 1).

The second part of the survey assessed the disruption of
physiotherapy services. 39 (38.6%) children were on regular
therapy sessions, 36 (35.6%) children were on intermittent
therapy sessions and 26 (25.7%) children did not undergo
any therapy session in the lockdown period due to lack
of access to a therapist. Out of the 39 children who were
on regular therapy, 13 (12.87%) parents opted for a home
visit by the therapist, 17 (16.83%) children took the home
program, 8 (7.92%) children took the combination therapy

Table 1 Demographic data of children with CP

Children with CP Mean (SD) Range
Age 10.32 (5.27) 2-18
Gender n %
Male 66 66.3
Female 35 33.7
Type of CP n %
Diplegie 61 60.3
Hemiplegie 25 24.7
Triplegie 8 7.92
Quadriplegie 7 6.93
GMFCS n %
Level 26 25.74
Level I 37 36.6
Level 11 28 27.72
Level IV 9 8.91
Level V 1 0.99
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(home visit by a therapist, home program, online therapy
with a therapist) and only one child took online therapy. For
children who were on an intermittent therapy session, 11
(10.89%) children underwent home visit by the therapist,
10 (9.90%) children took the home program, 10 (9.90%)
children underwent combination therapy (home visit by a
therapist, home program, online therapy with a therapist)
and only five children took online therapy. A total of 24 chil-
dren took online therapy, out of which seven parents (30%)
were satisfied with the session. The parents also expressed
their concern regarding their inability and difficulty in the
home program. Around 60 (59.4%) parents tried to perform
regular exercises at home, 30 (29.7) parents were unable to
perform therapy due to lack of knowledge, and 11 (10.9%)
parents did not perform any exercise for their child (Fig. 1).

Regarding the orthotic support (i.e., 3rd part of the ques-
tionnaire), many parents did experience growth spurt in the
children and the need for change/modification of orthosis or
splints. 51 (50.5%) parents expressed the need to make new
AFO or splints and could not physically reach out or visit
the orthotist as the vendor's shops were closed due to strict
lockdown rules.

Specialist consultation in terms of personal face to face
visits at the clinic/hospital or online consultation were
almost similar in number. Out of 101 children 49 (48.51%)
children opted for hospital or clinic visits, while 51 (50.49%)
children had online consultation/follow-up. Among 49 chil-
dren who had opted for hospital or clinic visits, 27 (26.73%)
children had orthopaedic consultations, 7 (6.9%) children
had neurological consultation and 15 (14.9%) children had
a consultation with other doctors (paediatrician, ophthal-
mologist, etc.). In the online consultation group 24 (23.76%)
children had orthopaedic consultation, 22 (21.8%) children
had neurological consultation and 5 (5%) children had a con-
sultation with any other doctors(paediatrician, ophthalmolo-
gist, etc.) (Fig. 2).

The COVID restrictions also impacted the physical func-
tion of the child. Any deterioration of physical function in
the child and the need for surgical intervention was assessed
in the 5th to 7th part of the questionnaire. Due to unavail-
ability of rehabilitation services and inability of the parent
to perform home exercises, there was noticeable deteriora-
tion in the ambulatory status in 57 (56.4%) children. Thirty-
four (33.7%) children showed worsening in the function of

101 children
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Fig. 1 Rehabilitation sessions during COVID pandemic
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Fig.2 Speciality doctor consultation and follow up during COVID pandemic
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the upper limb. 42 (41.6%) parents reported that children
had increased joint contracture and were stiffer due to the
deformity. 64 (63.4%) children had an increase in muscle
stiffness or tightness as reported by parents (Fig. 3). Surgical
intervention was advised in 49 (48.5%) children before the
pandemic and lockdown; however, only 29 (28.7%) children
could undergo surgery.

The last part (8th and 9th section of the questionnaire)
assessed the behavioural changes as reported by parents.
Altered behavioural pattern was seen in 45 (44.6%) chil-
dren due to lockdown at home. This was expressed as an
increase in irritability, anger issues, and even aggression
in 46 (45.5%) children. A significant change in the eating
pattern of 29 (28.7%) children was noticed. Weight gain
was noted in 30 (29.7%) due to the increased sitting time
and sedentary behaviour. 21 (20.8%) families had suffered
COVID-19 infection, but only eight children had their ther-
apy impacted due to morbidity/mortality in the family.

Discussion

The results of our study showed that the caregiver among the
CP children was largely affected by the COVID-19 pandemic
in terms of deterioration of function, progression of deformi-
ties, inability to access regular physical therapy/orthotic ser-
vices, and developed behavioural issues. A small group of
caregivers benefited from teleconsultation and telerehabilita-
tion; parents exhibited their incompetence and difficulty to
follow the home program as advised by the therapist. There
have been few reports in the literature that discuss the impact
of the COVID-19 pandemic on children and caregivers with
special needs in terms of rehabilitation/telerehabilitation and
mental health [11].
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Fig.3 Deterioration in function of upper limb and lower limb in dif-
ferent type of CP
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In our study, 25.7% of children discontinued therapy due
to the lockdown, while a large percentage (35.6%) of the
group had combination therapy (home visit by a therapist,
home program, online therapy with a therapist). The caregiv-
ers reported only 30% satisfaction with tele-rehabilitation
therapy sessions. However, irrespective of tele-sessions,
60% of parents tried to perform regular exercises at home. A
study from Italy suggested only 5.9% of 68 children contin-
ued conventional physiotherapy; 19 (27.9%) of 68 children
discontinued their conventional program, and telerehabili-
tation and indirect remote supervision were used in 23.5%
(16/68) and 42.6% (29/68) of cases, respectively [12]. A
study from Turkey showed 12 children (12.8%) discontinued
their physical therapy sessions during the pandemic [13]. In
order to prevent the risk of infection and to maintain adher-
ence to government laws in the lockdown a higher number of
families discontinued the therapy sessions. A large number
of hospitals, therapy centres tried to provide teleservices
during the lockdown. Although the caregivers in our study
were not very comfortable following the home program as
suggested on the online sessions and were less compliant.
Telemedicine cannot completely substitute face-to-face
clinics. However, it is most beneficial, where conventional
healthcare is lacking or impossible to provide accessible,
continuous care, with real-time visualization [14]. During
the stay home period children had growth in height and
weight (girth) which lead to the need for change in splints
or orthoses. We found that 50.5% of parents express their
need for making new orthoses or splints during peak lock-
down. A study for Iceland, studied about use of orthoses
during pandemic, they found that 30.9% children could not
continue use of orthoses [13]. This should be considered as
an important point during the pandemic situation as it helps
in some extension in recurrence of deformity.

One of the main results from our survey was that 56.4%
of children had experienced deterioration in ambulatory
status. 33.7% children showed worsening in the function of
the upper limb, 41.6% of parents reported that children had
increased joint contracture, and 63.4% of children had an
increase in muscle stiffness or tightness. A study by Can-
kurtaran et.al found that 45.7% of children had a general
health issue, 55.4% of children had reduced mobility, 58.5%
of children had increased spasticity, and 61.7% of children
had decreased joint motion during the pandemic [13]. Our
results showed a significant change in ambulatory change
in 53.46% of children, an increase in muscle tone 56.43%
of children, 38.61% of children had a change in deformity,
and 29.70% of children had decreased hand function in the
affected hand. Ambulatory children (GMFCS levels I, II,
and III) had increased muscle tone, decreased upper extrem-
ity function, and deterioration in deformity when compared
to non-ambulatory children. In non-ambulatory children
(GMFCS level IV and V) ambulatory change was seen in
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three children, increased muscle tone in seven children, con-
tracture and progression of deformity was reported in three
children, and in four children had worsening of hand func-
tion in the involved extremity (Fig. 4). A similar study by
Kiibra Seyhan Buiyik et.al reported that 75% of children had
upper extremity impairment, and 73% of children had lower
extremity impairment. They found that they increase muscle
tone(adductor muscles, hamstrings) and restricted joints in
non-walking children (GMFCS level IV and V) than walking
children (GMFCS level I, II, and III) [15].

The negative effects of lockdown on children’s mental
health, wellbeing, and social health (morale, behavior, social
interaction, and physical activity) were highlighted in a
French survey study [15]. 44.6% of children reported behav-
ior changing in stay home periods. This was expressed as an
increase in irritability, anger issues, and even aggression in
46 (45.5%) children. French study concluded that in total,
55% of children showed behavior changes, mostly behavioral
problems (32%) and sleeping difficulties (22%) [15]. A study
reported social function and communication (51.1%), and
mood (55.4%) were worse during the pandemic compared
before [13]. Another study stated that symptoms of depres-
sion, anxiety, and stress were found in 62.6%, 20.5%, and
36.4% of caregivers of children with special needs in India
during the COVID-19 pandemic, respectively [16]. In our
study, we also found a change in the eating pattern of 28.7%
of children. Due to home confinement children could not
go to school or participate in outdoor activity resulting in
weight gain. 29.7% reported increase in weight gain greater
than 5 kg impacting physical activity.

Conclusion
The lockdown in response to the COVID-19 pandemic has

disturbed the daily routine for children with CP and even
their family. Changes in life routines, physical activity and

participation level affect changes of sensation level of pain,
muscle tone, joint movements, stress and sleep duration of
children with CP. The survey revealed major consequences
such as therapy services were massively interrupted, the par-
ents had difficulties in managing the child therapy at home.
There is always a possibility that a 3rd wave in the pan-
demic will repeat itself, so our approach towards physical
therapy assessment and rehabilitation of children with dis-
abilities needs to be re-evaluated and revamped by shifting
our focus toward home-based and family-centred care. These
approaches can help bridge the gap in the delivery of physi-
cal therapy services for children with disabilities in times of
COVID-19. The study has also unlocked the future potential
of online therapy and care which may be a blessing in dis-
guise for GMFCS 4 and 5 patients with caregiver challenges
such as working parents or single parents in nuclear families.

Limitations

This study had few limitations. This is a pilot study with a
small number of participants. Socio-economic strata of the
population or parents analysed was not analysed, this could
have given a different aspect to reduced therapy session. No
physical examination was possible to document the actual
progression of deformity. We could not compare pre COVID
upper extremity and lower extremity deformities and had to
rely on data provided by the caregivers.
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