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ABSTRACT
Objectives To identify caregiver and children factors 
associated with caregiver burden on primary caregivers of 
children with cerebral palsy (CP).
Design Systematic review
Data sources Seven electronic databases, including 
PubMed, Cochrane Library, Scopus, PsycINFO, Web 
of Science, CINAHL and Embase, were systematically 
searched up to 1 February 2023.
Eligibility criteria Original observational studies reporting 
caregiver burden and related factors among caregivers of 
children with CP.
Data abstraction and synthesis Two reviewers 
independently screened results and assessed the quality 
of studies. Title, abstract, full- text screening and data 
abstraction were done independently by two reviewers. 
Risk of bias was assessed using the JBI Critical Appraisal 
Checklist for Analytical Cross- Sectional Studies. The 
quality of evidence for factors was rated using the Grading 
of Recommendations Assessment, Development and 
Evaluation (GRADE) approach.
Results 16 articles were included in the review. All 
studies were cross- sectional and examined caregiver- 
reported burden measures. The Zarit Burden Interview was 
the most commonly used questionnaire. Depression of 
caregiver and severity of illness in children with CP were 
moderate quality of evidence for factors contributing to 
caregiver burden.
Conclusions Higher caregiver burden is associated 
with more depressive feelings and worse life quality of 
the caregiver, and with more severe physical disability of 
the children. Future studies should focus on high- quality 
longitudinal research and appropriate assistance to reduce 
caregiver burden and improve the quality of caregiving for 
children with CP.
PROSPERO registration number CRD42021268284.

INTRODUCTION
With the development of perinatal medicine 
and obstetric technology, the birth prevalence 
of cerebral palsy in high- income countries 
had declined to 1.6 per 1000 live births, while 
the prevalence in low- income and middle- 
income countries was as high as 3.4 per 1000 
live births.1 Cerebral palsy (CP) is defined as 
a group of disorders of the development of 
movement and posture, causing activity limita-
tion, that are attributed to non- progressive 

disturbances occurred in the developing fetal 
or infant brain. The motor disorders of CP are 
often accompanied by disturbances of sensa-
tion, cognition, communication, perception, 
behaviour and by a seizure disorder.2 CP is 
the most common paediatric disability, seri-
ously affecting the children’s self- care ability 
and social activities.3 4 Thus, children with 
CP often require lifetime extensive care and 
rehabilitation training, which will bring heavy 
psychological, physical and economic burden 
to their families.5 6

Parents, as the primary caregivers of chil-
dren with disabilities, bear the arduous 
caregiving burden. Not only do they have 
to help the children’s daily activities, but 
they also need to pay close attention to their 
changing health conditions, which directly 
leads to changes in the caregivers’ lifestyle 
and a decline in their quality of life.7 8 Care-
giver burden has been defined as a multidi-
mensional response to physical, emotional, 
psychological and financial stressors that 
are associated with caregiving experience.9 
Studies have shown that a high level of care-
giving burden for children with CP negatively 
affects the mental and physical health, family 
functions and social interactions of care-
givers, resulting in low quality of care and 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This review was the first one to provide a compre-
hensive overview of caregiver burden of children 
with cerebral palsy.

 ⇒ The protocol was registered on the PROSPERO data-
base (CRD42021268284) and was carried out based 
on the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses guidelines.

 ⇒ The quality of evidence for factors was judged by 
the Grading of Recommendations Assessment, 
Development and Evaluation approach.

 ⇒ Many survey factors of the total care burden were 
scattered and failed to provide reliable evidence.

 ⇒ The uneven quality of the included studies resulted 
in many methodological limitations.
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unmet patient needs.10–13 Paying attention to the burden 
of caregivers is of great significance.

Relevant factors that affect caregiver burden should be 
studied in order to propose interventions to support care-
givers. In the last decade, there has been an increasing 
number of studies on the care burden for children with 
CP, but a comprehensive review of caregiver factors and 
patient factors influencing caregiver burden is lacking. 
Therefore, the objective of this study was to systemati-
cally review published literature to identify caregiver and 
patient factors of caregiver burden among primary care-
givers of children with CP.

METHODS
This systematic review was checked through the Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
(PRISMA) guidelines (online supplemental appendix 1).

Search strategy
The electronic databases PubMed, Cochrane Library, 
Scopus, PsycINFO, Web of Science, CINAHL and 
Embase were systematically searched from inception to 1 
February 2023. The search string contained four groups 
of combinations of medical subject headings and text 
words: Caregiver (MeSH term), care*, parents or mother; 
Caregiver burden (MeSH term), stress, strain or burnout; 
Cerebral palsy (MeSH term), CP, disability* or neurodev* 
disorder*; Children (MeSH term), child* or paediatr* 
(online supplemental appendix 2). In addition, we also 
searched for grey literature using the first 500 hits from 
Google Scholar and Open Grey. References for relevant 
publications were checked to make sure that no relevant 
papers had been missed.

Inclusion and exclusion criteria
Original observational studies reporting burden and 
related factors of caregivers of children with CP were 
taken as the primary focus of the research. Study partic-
ipants need to be primary caregivers (over 18 years old) 
of children (0–18 years old) with CP. Burden had to be 
assessed with a total caregiver burden construct. Full- text 
articles published in English or with an English transla-
tion in peer- reviewed journals were included. Studies 
where caregivers of children with different diagnoses and 
children with adults are grouped together were excluded, 
unless results were reported separately for caregivers of 
children with CP. Intervention studies, reviews, non- 
original research papers and qualitative research studies 
were not eligible for this review.

Data extraction and quality assessment
The titles/abstracts of citations retrieved using the search 
strategy were independently assessed by two reviewers. 
The full- text articles of potentially relevant studies were 
then independently screened by two reviewers, and any 
discrepancies were resolved through discussion. The 
number of studies excluded during each screening phase 

and the reasons for full- text exclusion will be described in 
a PRISMA flow diagram. A pre- specified form will be used 
for the extraction of the data from the included studies. 
This procedure will be completed by one reviewer, and 
verified by a second reviewer, with any disagreements being 
resolved through discussion with a third- party reviewer. 
We extracted the following data from each included study 
independently by two researchers: first authors, year of 
publication, sample size, study design, relevant partici-
pant demographics, key predictor and outcome variables, 
self- administered tools used for measurement, results and 
associations.

Risk of bias was assessed using the JBI Critical Appraisal 
Checklist for Analytical Cross- Sectional Studies (online 
supplemental appendix 3) by the two researchers inde-
pendently. The checklists include eight questions to eval-
uate the overall quality of the studies from the research 
object, disease, measurement of influencing factors and 
confounding factors, data analysis and so on. The choices 
of answers were ‘yes’, ‘no’, ‘unclear’ or ‘not applicable’. 
The overall appraisal of ‘include’, ‘exclude’ or ‘seek 
further information’ were presented in the last section of 
the checklist.

Data synthesis
Due to the diversity of outcome measures and factors 
included in the study, a meta- analysis was not possible. 
Bivariate associations were described in terms of 
different statistical analysis. Multivariate associations were 
described as standardised or unstandardised coefficients 
(β or b). In studies that applied a logistic regression, the 
OR was presented. Factors were grouped into caregiver 
and children characteristics subsequently thematically 
categorised.

Quality of evidence
We assessed the quality of evidence for each factor 
measured in at least three studies using the Grading of 
Recommendations Assessment, Development and Evalua-
tion (GRADE) approach (online supplemental appendix 
4). GRADE has four levels of evidence: very low, low, 
moderate and high. Evidence from observational data 
starts at low quality. For each of study limitation in risk of 
bias, imprecision, inconsistency, indirectness and publi-
cation bias, researchers have the option of rating down 
their level of certainty in evidence. Quality of evidence 
also can be rated up for ‘large effect’ or ‘dose effect’.

Patient and public involvement
Patients or public were not involved in the conduct of this 
systematic review.

RESULTS
Search and screening
The search identified a total of 16 754 possibly relevant 
articles. After the removal of duplicates and the abstract 
screening, a total of 80 studies were selected for full- text 
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review. Finally, 16 studies were left for full inclusion in the 
review. There were no additional articles met the inclu-
sion criteria when searching the references of the 16 arti-
cles. The PRISMA flow diagram for search and screening 
results are shown in figure 1.

Risk of bias
Risk of bias scores for studies ranged from 4 to 7 out of 
a maximum of 8 points. Some articles lacked clear infor-
mation in items: study subjects and the setting, expo-
sure factors and confounding bias. The methodological 
quality assessment list is listed in online supplemental 
appendix 5.

Characteristics of the included studies
The 16 included studies reported on overall caregiver 
burden and related factors of children with CP. Studies 
were conducted in 11 different countries between 2011 
and 2022, involving in 3109 caregivers (not inclusive of 
controls). Of these, 14 studies investigated univariate 

associations; 9 studies were explored in multivariate 
associations. Caregivers were predominantly female, 
and 5 of the 16 articles had samples made up exclusively 
of mothers. Six articles involved fathers. The mean age 
of caregivers varied from 31 to 42 years. Four studies 
involved control populations, two of four had caregivers 
of healthy children as the control group. All studies were 
cross- sectional surveys. The most used sampling method 
was convenience sampling. The key characteristics of 
each study are presented in table 1.

Measures of burden
Seven instruments were used to measure caregiver 
burden: Zarit Burden Interview (n=7)12 14–19; Caregiver 
Difficulties Scale (n=4)20–23; Caregiver Burden Scale 
(n=1)24; The Revised Burden Measure (n=1)25; The 
Burden Interview (n=1)26; Daily Parenting Tasks Check-
list–Parenting Burden (n=1)27; Viriyaprasart’s question-
naire about burden of care (n=1).8

Figure 1 Flow diagram for a systematic literature review on caregiver burden in children with cerebral palsy (CP).

https://dx.doi.org/10.1136/bmjopen-2022-065215
https://dx.doi.org/10.1136/bmjopen-2022-065215


4 Liu F, et al. BMJ Open 2023;13:e065215. doi:10.1136/bmjopen-2022-065215

Open access 

Studied factors in relation to caregiver burden
Overviews of caregiver and children characteristics as 
factors of caregiver burden are presented in tables 2 
and 3. The detailed description is described as follows.

Caregiver factors
Caregiver factors were grouped into five categories, 
including caregiver demographics, emotional func-
tioning, physical functioning, overall health and social 
functioning. Caregiver demographical factors included 
age,8 12 14 15 21 23 gender,21 educational level,14 15 21 23 
monthly income,14 15 21 23 number of caregiver,15 socio-
economic status,21 geographical area,23 mother employ-
ment,19 additional helper14 and daily caring time.12 
Emotional functioning factors included anxiety,15 20 24 

depression,12 14 15 17 20 22 24 mental health,12 22 25 26 perceived 
stress,20 26 beliefs of rehabilitation,8 perceived self- 
efficacy8 17 and experiential avoidance.27 This category 
was included in 11 of the 15 studies. Physical functioning 
factors included sleep quality,12 pain,12 26 fatigue12 22 and 
physical health.12 22 26 Overall health factors included 
quality of life.8 25 Social functioning factors included 
social functioning,22 26 environment health,22 social 
support8 19 25 and coping.23 27

Children factors
Children factors were grouped into five categories, 
including children demographics, disease related, 
behavioural functioning, overall health and social 

Table 1 Summary of included studies

Authors (year) Country Design
Caregiver 
sample size

Caregiver 
relation to 
child

Mean age of 
caregivers M 
(SD)

Age of 
children 
(years) Measures tool

Carona et al 
(2013)25

Portugal Cross- sectional 
study

93 Mothers 
(83.8%)

42.34 (5.72) 8–18 BM

Bella et al 
(2011)26

Brazil Cross- sectional 
study

38 Mothers (–) 33.3 (7.7) 4–11 BI

Whittingham et al 
(2013)27

Australia Correlational 
survey study

94 Mothers 
(90.4%)

– 2–12 DPC burden

Farajzadeh et al 
(2021)20

Iran Cross- sectional 
study

160 Female 
(84.4%)

35.47 (6.59) 2–14 CDS

Boztepe et al 
(2019)14

Turkey Cross- sectional 
study

69 Mothers 
(100%)

34.6 (7.3) 1–18 ZBI

Omole et al 
(2019)21

Nigeria Cross- sectional 
study

209 Female 
(91.9%)

34.6 (9.2) 1–12 CDS

Terathongkum et 
al (2020)8

Thailand Correlational 
research

75 Female 
(88.0%)

– 0–18 VQ burden

Farajzadeh et al 
(2020)22

Iran Cross- sectional 
study

203 Mothers 
(100%)

34.48 (6.74) 4–14 CDS

Wijesinghe et al 
(2015)23

Sri Lanka Cross- sectional 
study

375 Mothers 
(97%)

32.4 (7.2) 1–12 CDS

Barutcu et al 
(2021)15

Turkey Cross- sectional 
study

109 Mothers 
(98.2%)

38.53 (9.62) 1–18 ZBI

Ozkan et al 
(2018)16

Turkey Cross- sectional 
study

120 Mothers 
(100%)

– 2–18 ZBI

Gugała et al 
(2021)24

Poland Cross- sectional 
study

190 Female 
(72.6%)

40.6 (9.1) 2–18 CBS

Marrón et al 
(2013)17

Spain Cross- sectional 
study

62 Mothers 
(88.7%)

41.98 (5.64) 1–17 ZBI

Albayrak et al 
(2019)12

Turkey Cross- sectional 
study

101 Mothers 
(100%)

34.93 (8.7) 0–18 ZBI

Santos et al 
(2012)18

Brazil Cross- sectional 
study

21 Female 
(100%)

31 (–) 1–12 ZBI

Moriwaki et al 
(2022)19

Japan Cross- sectional 
study

1190 Mothers 
(100%)

37.97 (5.28) 1–12 ZBI

BI, The Burden Interview; BM, The Revised Burden Measure; CBS, Caregiver Burden Scale; CDS, Caregiver Difficulties Scale; DPC Burden, 
Daily Parenting Tasks Checklist–Parenting Burden; VQ burden, Thai version Viriyaprasart’s questionnaire about burden of care; ZBI, Zarit 
Burden Interview.
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environment. Children demographical factors included 
age,8 12 14 15 21 23 gender,14 15 21 23 going to nursery/
school,19 residence,19 birth order,21 number of chil-
dren,14 15 23 number of disabled child15 and body mass 
index.12 Disease- related factors included type of CP,21 23 
severity of CP,12 14 17 21 tube/intravenous nutrition,19 aeti-
ology,21 additional physical illness,14 associated condi-
tions21 23 and functional impairments.23 This category 
was included in 5 of the 15 studies. Behavioural func-
tioning factors included functional statu15wehavioural 
problems.25 27 Overall health and social environment 
factors included quality of life,16 25 social support25 and 
environment.18

Quality of evidence for potential factors
Quality of evidence for potential factors of caregiver 
burden are presented in online supplemental table. The 
criteria for compelling evidence are that each factor was 
measured in at least three studies that reported signifi-
cant relationships. The details are as follows.

Caregiver factors
The results of evidence synthesis for caregiver factors 
using the GRADE criteria were that ‘depression’ was 
the moderate quality of evidence for factor of care-
giver burden. ‘Age’, ‘anxiety’ and ‘fatigue’ of caregivers 
was the low quality of evidence for factors of caregiver 
burden. Very low quality of evidence was found for the 
relationship between caregiver burden and ‘education’, 
‘monthly income’, ‘mental health’, ‘physical health’ 
and ‘social support’ of caregivers.

Children factors
The synthesis of the evidence for children factors resulted 
in moderate quality of evidence between caregiver 
burden and ‘severity of illness’. The factors for ‘age’ and 
‘gender’ of children, and ‘number of children’ were the 
low quality of evidence for the relations with caregiver 
burden. Few of the included studies have explored chil-
dren factors, and fewer factors have been able to perform 
evidence synthesis.

DISCUSSION
Caring for children with CP is a stressful and difficult 
task for primary caregivers, especially for their parents. 
Caregivers of children with CP were under higher pres-
sure than caregivers of healthy children.12 28 29 There 
were many factors that affect the caregiving burden for 
children with CP. In our systematic review, we focused on 
both caregiver characteristics and children characteristics 
as factors of caregiver burden. There are fewer studies 
involving children- related factors than caregiver- related 
factors, possibly because caregiver- related factors are 
more likely to modify. This review revealed that anxiety 
and depression of caregiver, and severity of illness in 
children with CP were moderate quality of evidence for 

factors contributing to caregiver burden. However, our 
ability to draw conclusions on remaining caregiver and 
children characteristics as factors is limited because of 
low to very low quality of evidence.

Moderate quality was found for the association between 
caregiver burden and depression symptoms of the care-
giver. Feelings of depression are positively correlated with 
caregiver burden of the caregiver. However, the factor for 
mental health predicting psychological well- being of the 
caregiver as well was rated as very low quality of evidence. 
This may be due to the limited number of studies that 
did not yield reliable evidence. Three studies included in 
this review revealed that caregivers, who experience poor 
psychological condition, are more likely to experience 
high caregiver burden. This correlation between mental 
health of caregiver and caregiver burden is consistent 
with the findings in other children with neurodevelop-
mental diseases, such as epilepsy and autism spectrum 
disorder.30–32 Mother caregivers constitutes the majority 
of caregiving. Long- term care of children with CP and 
restricted social activity for the mother caregiver predict 
more psychological conditions such as anxiety, depres-
sion and distress in them.33 Caregivers who feel depressed 
experience a greater burden of care, thereby affecting CP 
children’s quality of life.16 A study revealed that psycho-
logical interventions such as Stepping Stones Triple P 
therapy, and Acceptance and Commitment Therapy 
could improve parental mental well- being of parents of 
children with CP. It is crucial to develop more interven-
tions that focus primarily on the psychological well- being 
of the parents.34

Low quality of evidence was found for the relationship 
between caregiver burden and fatigue of the caregiver. 
Fatigue of caregivers are positively related to caregiver 
burden. Children with CP are often accompanied by intel-
lectual and physical disabilities. Daily life care and assis-
tance with rehabilitation exercises mean more physical 
strength and energy for the caregiver, so that caregivers 
often experience problems such as body pain, fatigue 
and sleep problems,12 35–38 which seriously affect the phys-
ical well- being and reduce the quality of life of the care-
giver.39 40 Few studies have focused on interventions for 
caregivers’ physical conditions. We should actively pay 
attention to the physical health of the caregiver and take 
feasible interventions to improve the physical functioning 
of caregivers of children with CP.

In our systematic review, it is not sufficiently concluded 
that social support for caregivers is a positive factor in 
reducing the burden. However, many previous studies 
have explored the correlation between social support 
and parenting stress in caregivers of children with CP. 
Negative associations were found between the levels of 
stress among parents and social support perceived by 
them.41–44 Many families faced financial difficulties and 
restricted access to healthcare services.45 46 Social support 
from spouses, social organisation and medical institution 
help prevent and decrease the stressful situation of the 
family’s experience in providing care to children with 

https://dx.doi.org/10.1136/bmjopen-2022-065215
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CP.43 47 Although parenting stress and caregiver burden 
have similar meanings, this review focuses on caregiver 
burden and involves fewer relevant articles about the 
association between social support and care burden, so 
more evidence is needed to determine their relevance.

The factor for severity of illness in CP children as 
moderate quality of evidence is positively correlated with 
the burden of caregiver. Gross Motor Function Classifica-
tion System score is most commonly used to measure the 
severity of disability of children with CP. Children with 
more severe disabilities require the more support of their 
caregivers to carry out the activities of daily living. Care-
givers will spend more time and physical strength to meet 
the caregiving demands,38 48 and the caregiver burden will 
be heavier. In addition, there was no significant correla-
tion between the age of CP children and the caregiver 
burden. Also, the gender of children with CP may affect 
the caregiver’s burden. The burden of care for male child 
is greater than that of female child, probably because of 
the greater mobility of male children. At present, there 
are many researches on motor function intervention for 
children with CP. A guideline synthesised approaches to 
functional exercise in walking ability and hand mobility 
in children, indicating whole- task practice combined with 
assistive devices could increase independence and reduce 
caregiver burden.49

This systematic review offers insight into factors related 
to caregiver burden and guides the supportive inter-
ventions aiming to reduce caregiver burden, but more 
additional research into factors associated with caregiver 
burden is needed.

Strengths and limitations
This review was the first one to provide a comprehensive 
overview of caregiver burden of children with CP. The 
protocol was registered on the PROSPERO database and 
was carried out based on the PRISMA guidelines. The 
quality of evidence for factors was judged by the GRADE 
approach. There were also some limitations of the review. 
First, the included literature used different measurement 
tools, and the survey factors of the total care burden 
with/without the burden of each dimension were scat-
tered. Second, due to the uneven quality of the included 
studies, the quality of the literature is at a medium level, 
and convenience sampling is often used, which has many 
methodological limitations.

CONCLUSION
Caregivers of children with CP generally have a heavy 
burden of caregiving, which has affected the physical, 
psychological, social and economic conditions of the 
caregivers. We summarised factors related to caregiver 
burden from the aspects of caregiver factors and children 
factors. The results revealed that depression of caregiver 
and severity of illness in children with CP were moderate 
quality of evidence for factors contributing to caregiver 
burden. At present, the relevant literature on the factors 

affecting the caregiver burden of children with CP are 
mostly cross- sectional studies, and there is a lack of longi-
tudinal studies with high demonstration efficiency. In 
the future, we should focus on carrying out high- quality 
longitudinal research and verifying the relevant influ-
encing factors of caregiver burden of children with CP. 
Moreover, by identifying all the factors, healthcare profes-
sionals can provide appropriate assistance to relieve care-
giver burden and improve the quality of caregiving for 
children with CP.
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