
Vol.:(0123456789)1 3

https://doi.org/10.1007/s11845-021-02622-2

ORIGINAL ARTICLE

Evaluation of the effects of the COVID‑19 pandemic on children 
with cerebral palsy, caregivers’ quality of life, and caregivers’ fear 
of COVID‑19 with telemedicine

Damla Cankurtaran1  · Nihal Tezel1 · Sadik Yigit Yildiz1 · Gulnur Celik1 · Ece Unlu Akyuz1

Received: 15 February 2021 / Accepted: 4 April 2021 
© Royal Academy of Medicine in Ireland 2021

Abstract
Background The sudden and unexpected pandemic changed the daily routine of the children with cerebral palsy (CP) and 
their caregivers.
Aims This study aimed to investigate the impact of the novel coronavirus (COVID-19) pandemic on the utilization of health 
and rehabilitation services and the general health and physical status of children with CP. In addition, the second aim of the 
study was to examine the effects of the COVID-19 pandemic on caregivers’ quality of life (QOL) and their fear of COVID-19.
Methods The utilization of children health and rehabilitation services during the pandemic, the general health and physical 
status of the children during the pandemic, and the children and caregivers’ history of COVID-19 infections were questioned. 
Furthermore, the caregivers’ level of fear of COVID-19 and their QOL were examined.
Results One hundred twenty caregivers were contacted by phone, and 94 (78.33%) caregivers agreed to participate in the 
study. Sixty-three of 94 children (67.1%) did not attend their routine control check-up during the pandemic. Twelve children 
(12.8%) discontinued their physical therapy sessions during the pandemic. Caregivers physical and mental QOL significantly 
decreased during the pandemic (p < 0.05). The median of caregivers’ Fear of COVID-19 scale (FCV-19S) was 17.5 (7–35).
Conclusion We think that more attention should be given to telerehabilitation and telemedicine services of the clinicians 
who deal with the children with CP, and their caregivers in order to prevent the negative effects of future pandemic periods.
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Introduction

In December 2019, the novel coronavirus (COVID-19) was 
first detected in Wuhan, China. The COVID-19 outbreak 
then spread across the world [1]. In March 2020, the World 
Health Organization (WHO) reported more than 118,000 
cases of COVID-19 worldwide and declared the situation 
to be a pandemic [2]. Since there was no treatment method 
or vaccine available for COVID-19, preventive health cam-
paigns such as social distancing were implemented in many 
countries [3]. The first case in Turkey was diagnosed on 
March 11, 2020 [4]. Following the detection of the first case 

in Turkey, face-to-face education was suspended in schools, 
intercity travel restrictions were introduced, and cafes, bars, 
and restaurants, which are possible sites of contamination, 
were closed, and curfews, were applied for people over 65 
and under 20 years old [5].

The sudden and unexpected lockdown changed the daily 
routine of the children with cerebral palsy (CP) and their 
caregivers in Turkey, as in the rest of the world [3]. Children 
with CP require physiotherapy regularly, repeated botuli-
num toxin injections, and if needed orthopedic surgery to 
maximize their developmental potential and minimize mus-
culoskeletal deformity throughout their life [6]. Many reha-
bilitation centers and special education and rehabilitation 
centers for disabled children slowed down their activities, in 
response to the social distancing measures implemented in 
order to reduce the spread of the infection through the popu-
lation [7, 8]. The fact that children with CP were required 
to stay away from rehabilitation services for a long time 
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may adversely affect their functionality, mental health, and 
psychological status [9].

Of course, the social isolation that accompanied social 
distancing did not only affect children but also affected the 
general health and mental health of their caregivers [10]. 
The caregivers of children with CP are already reported to 
have a lower quality of life (QOL) [11]. In addition, a rela-
tionship has been found between caregivers’ QOL and the 
severity of motor impairments, the emotional and behavioral 
problems of children with CP, the general mental health of 
caregivers, parenting stress, and environmental problems 
[11]. The caregivers of children with CP, who already faced 
the challenges of providing for a disabled child, experienced 
additional negative effects of the COVID-19 pandemic, 
including the effects of lockdown on their mental health and 
economic burdens due to pandemic [1, 12]. Furthermore, 
children with chronic and developmental diseases such 
as CP have a higher risk for infection and transmission of 
COVID-19, which may further stress their caregivers [13].

The high infection and mortality rates of COVID-19 have 
caused new health problems such as fear of COVID-19[14]. 
It has been found that female gender, being married, lower 
educational status, and being a health care worker were fac-
tors which increased the probabilities of having a high level 
of fear of COVID-19 [15].

The effects of the COVID-19 pandemic on children with 
CP and the physicological burden on caregivers has been 
investigated, but caregivers’ QOL and fears related to the 
COVID-19 pandemic have not yet been investigated. There-
fore, the first aim of this study was to investigate the impact 
of the COVID-19 pandemic on the utilization of health and 
rehabilitation services and the general health and physical 
status of children with CP in our study population. In addi-
tion, the second aim of the study was to examine the effects 
of the COVID-19 pandemic on caregivers’ QOL and their 
fear of COVID-19.

Materials and methods

Ethical statement

This study was approved by the University of Health Sci-
ences, Local Institutional Ethics Committee (Approval 
number: 105/04) and was conducted in accordance with the 
Declaration of Helsinki guidelines. Signed informed consent 
was obtained from each participant prior to starting data 
collection.

Participants

The participants included children with diagnosed CP, 
between 2 and 18 years of age and who had been followed-up 

since before the pandemic in our pediatric rehabilitation 
outpatient clinic. The study also included the participating 
children’s primary caregivers, who agreed to participate in 
the study, whose contact information was accessible, whose 
pre-pandemic information was recorded in the children’s 
documents (especially results of quality of life), and who 
did not have communication problems. One hundred twenty 
caregivers were contacted by phone, and 94 (78.33%) car-
egivers agreed to participate in the study. Therefore, the 
study included 94 participants.

Data collection

This study was conducted in the pediatric rehabilitation out-
patient clinic of our hospital. In our pediatric rehabilitation 
outpatient clinic, children with diseases such as CP, spina 
bifida, and muscular dystrophy are regularly followed-up 
every 3 or 6 months. Between the dates of March 15, and 
May 31, 2020, our pediatric rehabilitation outpatient clinic 
was stopped for the elective use of healthcare services. As 
of June 1, 2020, our pediatric rehabilitation outpatient clinic 
was reopened with an appointment system in accordance 
with the pandemic conditions.

A questionnaire which queried the demographic charac-
teristics of children, the general information of caregivers, 
the utilization of children health and rehabilitation services 
during the pandemic, the general health and physical status 
of the children during the pandemic, and the children and 
caregivers’ history of COVID-19 infections was developed 
for this study. Furthermore, the caregivers’ level of fear of 
COVID-19 and their QOL were examined. While some 
parts of the questionnaire were completed using data from 
the children’s medical documents, the remaining informa-
tion was provided by caregivers over the phone. Data were 
collected from December 1, 2020, to January 15, 2021. 
However, the participants were asked to answer the ques-
tions based on the period of time between March 15, and 
November 30, 2020. Data collection, including contacted the 
caregivers by phone, was carried out by two different physi-
cians. One physician collected data from the documents of 
the patients, and the other called the caregivers.

Demographics of children and general 
characteristics of caregivers

The children’s age, gender, type of CP, Gross Motor Func-
tion Classification System (GMFCS) level, and the caregiv-
ers’ age, education level, and occupation were obtained from 
the medical documents. The children and caregivers’ history 
of COVID-19 infection and information such as changes in 
caregivers’ employment status were obtained by phone.
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Utilization of children health services 
during pandemic

The caregivers were asked to report the number of visits to 
our pediatric rehabilitation outpatient clinic, the reasons for 
those visits, whether there were any irregular follow-up vis-
its, the reasons for those irregular follow-up visits, the status 
of continuing physical therapy, the duration of any breaks 
in physical therapy, the level of difficulty in obtaining oral 
medication, the use of orthosis, and whether their children 
had visited the hospital for any other reason between March 
15, 2020, and January 1, 2020.

The children’s general health and physical status 
during the COVID‑19 pandemic

The caregivers were asked to evaluate their children’s gen-
eral health, mobility, spasticity, joint motion, social function, 
communication, and emotional state during the pandemic. 
Responses were reported as worse, the same or better since 
the start of the pandemic.

Caregivers’ quality of life

The caregivers’ QOL before and during the pandemic was 
evaluated using Short Form-12 (SF-12), a scale which 
includes 12 items and 2 components: physical component 
summary (PCS) and mental component summary (MCS) 
[16]. The caregivers’ SF-12 results between October 15, 
2019, and March 15, 2020, were obtained from the children’s 
medical documents and used to evaluate their QOL before 
the pandemic. The caregivers’ QOL during the pandemic 
were investigated by phone.

Fear of COVID‑19

The caregivers’ fear of COVID-19 was examined using 
FCV-19S, which is a 7-point scale for which each question is 
scored between 1 and 7. The total score differs from 7 to 35, 
and higher scores indicate higher levels of fear. The Turkish 
language adaptation of FCV-19S was previously developed 
[17]. The cut-off point for fear related to COVID-19 was 
determined as 16.5 [18], and responses above the cut-off 
value were defined as extreme fear. The relationship between 
FCV-19S responses, children’s age and GMFCS levels, and 
caregivers’ age, education level, and changes in QOL were 
analyzed. Moreover, the effect of a history of COVID-19 
infection in children and caregivers on FCV-19S responses 
and the fear of COVID-19 on follow-up routine appoint-
ments and physiotherapy sessions were examined.

Statistical analyses

Data analyses were conducted using Statistical Package for 
the Social Sciences (SPSS 22.0 for Windows) software. 
The variables were investigated using visuals (histograms 
and probability plots) and a Kolmogorov–Smirnov test. 
In reporting descriptive statistics, data were expressed 
as mean ± standard deviation (SD) and median (mini-
mum–maximum) for continuous variables, and as frequen-
cies and percentages (%) for nominal and categorical vari-
ables. The results pertaining to the caregivers’ QOL before 
and during the pandemic were compared using paired 
sample t tests. Mann-Whitney U tests were conducted to 
compare the change in QOL between caregivers with and 
without a history of COVID-19 infection and caregivers with 
and without a change in employment. Additionally, Mann-
Whitney U tests were also used to compare the FCV-19S 
results of caregivers with and without a history of COVID-
19 infection and whose children did and did not receive 
irregular follow-up visits and whose children did and did not 
have a history of COVID-19 infection. A Kruskal Wallis test 
was used to compare the COVID-19 fear levels of caregivers 
whose children continued, took a break, and discontinued 
physiotherapy. Spearman correlation tests were performed to 
analyze the relationship between the education level of car-
egivers, age of children, age of caregivers, GMFS levels of 
children, change in caregivers’ QOL, and FVC-19S results.

Results

Five of the children (5.3%) and 13 (13.8%) of the caregiv-
ers had a history of COVID-19 infection. Eighteen of the 
94 caregivers changed their jobs during the pandemic. The 
median score of the FCV-19S was 17.5, and 51.1% of car-
egivers had extreme fear of COVID-19. Tables 1 and 2 show 
the demographics of children and the general characteristics 
of caregivers.

Sixty-three (67.1%) children did not attend their routine 
control check-up during the pandemic. Nine of the children 
(9.6%) received botulinum toxin injections during the pan-
demic. Only one of the children experienced side effects 
from the botulinum toxin (subfebril fewer) (Table 3).

Eighty-one (86.1%) caregivers reported that their children 
had irregular follow-up visits. The most common reason for 
the irregular follow-up visits was fear of COVID-19 trans-
mission or infection. Thirty-two children (34%) had no break 
in their routine physical therapy sessions, while 50 (53.2%) 
children had a break in their routine physical therapy ses-
sions but still continued their sessions. Twelve children 
(12.8%) discontinued their physical therapy sessions during 
the pandemic. Thirty (31. 9%) children visited the hospital 
for other reasons, and the most common reason for visiting 
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the hospital was orthopedic surgery (11 children (11.7%)). 
Twenty-nine (30.9%) children could not continue using their 
orthosis during the pandemic (Table 3).

Most of the caregivers reported that their children’s gen-
eral health (45.7%), mobility (55.4%), spasticity (58.5%), 
joint motion (61.7%), social function and communication 
(51.1%), and mood (55.4%) were worse during the pandemic 
compared before (Fig. 1).

Caregivers physical and mental QOL significantly 
decreased during the pandemic (p = 0.001, p = 0.001) 
(Fig. 2).

Table 4 shows the effects of a history of COVID-19 infec-
tion and a change in employment on caregivers’ QOL. The 
PCS-12 scores of the caregivers with a history of COVID-
19 infections were significantly lower than the caregivers 
without a history of COVID-19 infection.

There was no correlation between FCV-19S results and 
the education level of caregivers, age of children, age of car-
egivers, GMFS levels of children, change in PCS-12 scores, 
and MCS-12 scores (p > 0.05) (Table 5).

No significant differences were found in the COVID-
19 fear levels of caregivers whose children did and did 
not receive irregular follow-up visits; whose children were 
still continuing, took a break, and discontinued physiother- 
apy; and whose children did and did not have a history of 
COVID-19 infection (p = 0.09, p = 0.57, p = 0.41 respec- 
tively).

Discussion

The results of this study revealed that most of the participat-
ing children did not continue their routine follow-up outpa-
tients control visits during the COVID-19 pandemic, and 
most of them had to take a break in their physical therapy 
sessions. Caregivers mostly reported that the general health, 
mobility, spasticity, joint motion, communication, and mood 
of the children with CP were negatively affected during the 
COVID-19 pandemic. The COVID-19 pandemic negatively 
impacted the caregivers’ physical and mental QOL, and the 
physical quality of caregivers with a history of COVID-19 
infection decreased more than the caregivers without a his-
tory of COVID-19 infection. Furthermore, the fear level of 
COVID-19 did not affect the caregivers’ QOL, and the edu-
cation level of caregivers, age of children, age of caregivers, 
and GMFS levels of children were not found to be factors 
which had an effect on caregivers’ fear levels of COVID-19.

A study in France showed that 77% of children’s medi-
cal consultations were cancelled or postponed during the 
lockdown. Moreover, only 48%, 27%, 32%, 31%, and 13% of 
children, respectively, continued their physiotherapy, occu-
pational therapy, speech therapy, psychomotor therapy, and 
orthopedic sessions [3].

Only 5.9% of 68 children continued conventional physi-
otherapy; 19 (27.9%) of 68 children discontinued their con-
ventional program, and telerehabilitation and indirect remote 
supervision were used in 23.5% (16/68) and 42.6% (29/68) 
of cases, respectively, in Italy during the COVID-19 pan-
demic. The average hours of rehabilitation decreased from 
3.5 to 2.5 h during the pandemic in Italy [9].

Table 1  Demographics of children

CP cerebral palsy, GMFCS Gross Motor Function Classification Sys-
tem

n = 94

Age (years)
Mean ± SD

9.31 ± 3.83

Gender
n (%)

Female 44 (46.8)
Male 50 (53.2)

CP Type
n (%)

Spastic Unilateral 42 (44.7)
Spastic Bilateral 51 (54.3)
Ataxic 1 (1.1)

GMFCS level
n (%)

Level 1 9 (9.6)
Level 2 47 (50)
Level 3 25 (26.6)
Level 4 12 (12.8)
Level 5 1 (1.1)

History of COVID-19 infec-
tion in children

n (%)

5 (5.3)

Table 2  General characteristics of caregivers

FVC-19S Fear of COVID-19 scale

n = 94

Age of caregivers (years)
Mean ± SD

40.01 ± 6.52

Primary caregiver
n (%)

Mother 93 (98,9)
Father 1 (1,1)

Education level of primary caregiver
n (%)

Illiterate 8 (8.5)
Primary school 47 (50)
Middle school 2 (2.1)
High school 25 (26.6)
University 12 (12.8)

Occupation of caregivers
n (%)

Unemployed 51 (54.3)
Unqualified job 28 (30.9)
Officer 10 (10.6)
Manager 4 (4.3)

Caregivers changing job
n (%)

18 (21.4)

FCV-19S
Median (min–max)

17.5 (7–35)

History of COVID-19 infection in 
caregivers

n (%)

13 (13.8)
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In the current study, 12.9% and 53.2% of 94 children 
discontinued or took a break from their physiotherapy 
sessions, respectively. The median duration of a break 
in physiotherapy sessions was 3.00 months. Moreover 
86.2% of 94 patients were found to have disruptions in 
their routine follow-up control visits, and the most com-
mon reasons for having disruptions in routine follow-up 
control visits were fear of catching COVİD-19 infection, 

and scheduling problems. In our country, as in the rest of 
the world, rehabilitation centers were closed in March, 
April, and May 2020 and elective health services were 
slowed down in order to use health services effectively [8].

The negative effects of lockdown on children’s men-
tal health, wellbeing, and social health (morale, behavior, 
social interaction, and physical activity) were highlighted 
in a French survey study [19].

Table 3  Utilization of children health and rehabilitation services during the pandemic

Application to outpatient clinic
n (%)

Yes 31(32.9)

No 63(67.1)

Reason for application to pediatric rehabilitation outpatient clinic
n = 31 (32.9)

Follow-up 16 (17)
Botulinum toxin injection treatment 9 (9.6)
Other 6 (6.4)

Irregular follow-up in pediatric rehabilitation outpatient clinic
n (%)

Yes 81 (86.2)
No 13 (13.9)

Reason for irregular follow-up in pediatric rehabilitation outpatient clinic
n = 81 (86.2)

Fear of catching COVID-19 51 (54.3)
Scheduling problems 24 (25.5)
Transportation problems 3 (3.2)
Health problems 1 (1.1)
Other 2 (2.1)

Status of continuing physical therapy during pandemic
n (%)

Still continue 32 (34.0)
Took a break 50 (53.2)
Discontinue 12 (12.8)

Break time of physical therapy (months)
n = 62 (66.0) median( min–max)

3.00 (0–6.5)

Difficulty receiving medical treatment during pandemic
n = 24 (25.6)

Yes 4 (16.66)
No 20 (83.33)

Visiting the other clinics during pandemic Yes 30 (31.9)
No 64 (68.1)

Reason of visiting the hospital
n = 30 (31.9)

Orthopedic surgery 11 (11.7)
Upper respiratory tract infection 9 (9.6)
Other 10 (10.6)

Continue using current orthosis during pandemic Yes 65 (69.2)
No 29 (30.9)

Fig. 1  Change in children’s general health, and physical status during 
the COVID-19 pandemic Fig. 2  Change in caregivers’ quality of life
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The caregivers who participated in the current study 
mostly reported that the general health, mobility, spasticity, 
joints motions, communication, and mood of their children 
were worse during the pandemic compared to pre-pandemic 
period.

The COVID-19 pandemic has caused changes to chil-
dren’s daily routines [20]. During this period, children with 
and without disabilities had to be out of school, were less 
physically active, had more screen time, and had irregular 
bedtimes and mealtimes. Thus, these lifestyle changes have 
caused psychosocial stress on children [20]. This psychoso-
cial stress has more greatly affected the daily life of children 
with CP who have a higher risk of COVID-19 transmission 
and infection [3].

Another alteration in the daily routines of children with 
CP has been that COVID-19 has interrupted the activities 
of rehabilitation, and special education and rehabilitation 
centers for disabled children. The absence of rehabilitation 
may lead to the inevitable deteriorate of the child’s physical 
status and functional ability [1, 3].

The results of our study and those obtained from other 
studies highlight the importance of telemedicine and telere-
habilitation in providing distance healthcare to overcome the 
challenges resulting from COVID-19 social distancing prac-
tices [19]. While remote healthcare solutions cannot replace 
face-to-face medical assessment and rehabilitation, they can 
continue to provide health and rehabilitation services, and 
they can protect children, their families, and medical and 
rehabilitation staff from transmission [1, 19].

A study in China found that the two most commonly 
reported problems among adults during the COVID-19 
pandemic were pain/discomfort and anxiety/depression [10]. 
Symptoms of depression, anxiety, and stress were found in 

62.6%, 20.5%, and 36.4% of caregivers of children with spe-
cial needs in India during COVID-19 pandemic, respectively 
[13]. Symptoms of depression were found in 26% of mothers 
of children with CP before the pandemic [21]. The QOL of 
mothers of children with CP was negatively affected due 
to the burden of care, fatigue, and physiological symptoms 
[22, 23].

Dhiman et al. found that the caregiver strain of caregivers 
of children with special needs significantly increased dur-
ing the COVID-19 pandemic. They asked the caregivers to 
report their current strain and the strain they experienced 1 
month before the pandemic [13].

To our knowledge, our study was the first to evaluate the 
effects of the COVID-19 pandemic on the QOL and fear of 
COVID-19 of caregivers of children with CP.

Caregivers of disabled children already face the physical 
and mental difficulties of having a disabled child [3]. The 
closure of schools and rehabilitation centers along with con-
cerns that their children may be infected due to the high risk 
of infection may contribute to the reduced QOL of caregiv-
ers during the COVID-19 pandemic.

The present study found that the physical QOL of car-
egivers with a history of COVID-19 infection decreased 
more than caregivers without a history of COVID-19 infec-
tion. This result is due to the fact that some symptoms still 
persist months after the initial COVID-19 infection [24].

More than half of our caregivers had extreme fear of 
COVID-19, but the education level of caregivers, age of chil-
dren, age of caregivers, and GMFS levels of children were 
not found to be factors affecting caregivers’ COVID-19 fear 
levels. Furthermore, the caregivers’ fear level of COVID-19 
was not found to affect the caregivers’ QOL or their children’s 
visits to the hospital and status of continuing physiotherapy. 

Table 4  The effects of history 
of COVID-19 infection and 
change in employment status on 
caregivers’ QOL

P1 showed comparison of PCS-12 between two groups with Mann Whitney U test; p2 showed comparison 
of MCS-12 between two groups with Mann Whitney U test

Change in PCS-12
Median (min/max)

Change in MCS-12
Median (min/max)

P1 P2

History of COVID-19 
infection in caregiver

Yes 8.44 (− 0.76/23.22) 0.45 (− 13.02/36.52) 0.02 0.32
No 4.6 (− 19.55/12.99) 5.31 (− 15.75/41.61)

Caregiver changing job Yes 0.75 (− 5.51/23.22) 0.83 (− 13.02/36.52) 0.49 0.79
No 5.04 (− 19.55/41.61) 5.31 (− 15.78 /31.66)

Table 5  Results of correlation analyses

FCV-19S Fear of COVID-19 scale, GMFS gross motor functional, PCS-12 physical component summary of Short form-12, MCS-12 mental 
component summary of Short form-12

Children’s age GMFS level Caregivers’ age Education level (caregiver) Change in PCS-12 Change in MCS-12

FCV-19S
r
p

.012
0.654

.045
0.669

.019
0.858

.047
0.654

.016
0.881

− .084
0.422
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Extreme fear of COVID-19 has been found to be related to 
anxiety, health anxiety, and posttraumatic stress symptomatol-
ogy [18]. Although caregivers of children with CP had gener-
ally extreme fear of COVID-19, their fear level of COVID-19 
may have mostly been affected by personality characteristics.

This study had some limitations. First, the number of par-
ticipants was limited because some caregivers could not be 
accessed by phone and some participants were excluded due 
to a lack of data. Another limitation of this study was a lack 
of a reliable and valid questionnaire to evaluate general health 
and physical status of the children, which can be administered 
through telemedicine. Thus, general health and physical status 
of the children were evaluated based on the data provided by 
the caregivers.

Conclusion

The COVID-19 pandemic has caused disruptions in the health 
and rehabilitation services of children with CP. During this 
period, the general health, mobility, functional status, com-
munication with the environment, and mood of the children 
were negatively affected. In addition, due to the pandemic, 
QOL of caregivers of children with CP decreased. We think 
that more attention should be given to telerehabilitation and 
telemedicine services of the clinicians who deal with the chil-
dren with CP in order to prevent the negative effects of future 
pandemic periods that require social isolation on these children 
who need medical service and rehabilitation throughout their 
lives. Added to that, the effects of the COVID-19 pandemic 
will likely to continue; thus, we believe that multi-center stud-
ies will be effective in the development of telemedicine and 
telerehabilitation services.
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