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ABSTRACT

Objectives To assess the relationship between caregiver
burden and severity of symptoms of anxiety/depression
in parents of children with cerebral palsy (CP), and to
identify factors differentiating the level of caregiver
burden.

Setting Regional rehabilitation centres in South-Eastern
Poland.

Participants The study involved 190 parents of children
with CP, that is, 138 women and 52 men.

Primary and secondary outcome measures Caregiver
burden was assessed using Caregiver Burden Scale (CBS),
while the intensity of anxiety and depression symptoms
was measured using Hospital Anxiety and Depression
Scale (HADS). Potential predictors were examined

using Gross Motor Function Classification System for
Cerebral Palsy (GMFCS), Barthel Index (Bl) as well as a
questionnaire focusing on the characteristics of the child,
the parent and the family. The analyses applied Pearson’s
linear correlation coefficient as well as multiple regression
analysis.

Results All the CBS measures are significantly correlated
to HADS-A (anxiety) and HADS-D (depression). Intensity
of anxiety is most visibly linked to CBS measures of
disappointment and environment (p<0.0001), while
severity of depression is related to emotional involvement
and general strain (p<0.0001). The factors differentiating
caregiver burden measure in the subscales of general
strain (p<0.0001) and social isolation (p<0.0001) include
the child’s age and BI, and the parent’s health status;

in the subscale of disappointment (p<0.0001)—the
child’s age, Bl, GMFCS, as well as the parent’s age and
health status; in the subscale of emotional involvement
(p=0.0007)—2BI, and the parent’s health status; in the
subscale of environment (p=0.0002)—the child’s age and
BI.

Conclusions There is a positive linear relationship
between the caregiver burden measures and severity of
anxiety and depression. Effort should be made to relieve
caregiver burden in parents of children with CP.

Strengths and limitations of this study

» The methodology applied, involving the use of stan-

dardised survey questionnaires, makes it possible to

compare the current findings with results reported

by other researchers worldwide.

Exploratory nature of the assessment.

The study involved a small group of subjects.

» The subjects were only recruited in the regions of
South-Eastern Poland.

vy

INTRODUCTION

Cerebral palsy (CP), due to the numerous
neurological, sensory and behavioural defi-
cits, is linked with significant limitations in
the overall functioning not only of the child
but also his/her closest family, and poses a
great challenge for the primary parental care-
givers who are essential in ensuring balanced
development of the child." CP is a chronic
condition defined as a group of functional
limitations resulting from abnormalities
in the development of the central nervous
system (CNS). The clinical picture of CP,
which generally is greatly varied, at a later
stage of the child’s growth is determined by
the level of development and maturity of the
CNS at the time the adverse factors were in
operation.” Motor disability is manifested by
such phenomena as paretic limbs, involuntary
movements, as well as poor balance and motor
coordination. The symptoms first appear
during early childhood, and they persist
throughout the patient’s life. In addition
to these motor defects, there are numerous
sensory and communication-related prob-
lems, as well as secondary musculoskeletal
disorders.” * The level of support required
in order to satisfy the child’s biopsychosocial
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needs depends on the level of disability, as well as limita-
tions in the child’s activity and performance in daily func-
tioning. While taking care of a child with CP, the parent
must, in the daily life, cope with the child’s motor and
sensory disabilities, and implement a wide range of neces-
sary medical and rehabilitation interventions. The main
challenges faced by primary parental caregivers include
management of the child’s health problems in compli-
ance with standard care requirements. The burden of
care significantly exceeds normal requirements associ-
ated with stages of the child’s development.” Long-term
care of a child with CP, linked with a need to handle
the related problems and adversities, generates a signif-
icant caregiver burden for the primary parent, leading
to difficulties in maintaining emotional balance and
frequently becoming one of the most arduous life expe-
riences. Such excessive care-related responsibilities may
adversely affect the parents’ physical and mental health,
as well as their social, cultural and professional life.*" In
the literature excessive caregiver burden is presented as
a multidimensional problem, or a combination of objec-
tive and subjective characteristics. These include physical
issues—mainly linked with the affected child’s functional
condition; mental aspects—connected with the parent’s
ability to cope with a stressful situation of managing a
child with a disorder; social problems—reflected in the
parent’s relations with other people and financial difficul-
ties—linked to the parent’s discontinued employment, as
well as costs of the child’s treatment and rehabilitation.
Subjective burden is related to experiences, feelings and
attitudes linked to provision of care.'*'® Hence, caregiver
burden is a result of a dynamic interaction between care
demands related to the person in need of assistance, and
the situation of caring as well as the caregiver’s resources
and sensitivity. Most published studies focusing on care-
giver burden have investigated the problem in relation to
geriatric populations and patients with mental diseases,
cancer and neurological disorders.' " Research assessing
problems of caring for children with chronic conditions
mainly takes into account isolated medical conditions
such as asthma, diabetes, cancer and mucoviscoidosis.?!
In all the cases researchers report caregiver burden
and suggest possible association of subjective burden with
impairments to mental and physical health. Assessments
have also focused on dependent and independent predic-
tors of caregiver burden. All the related studies empha-
sise the multidimensional aspects of caregiver burden,
its causes and consequences.'* **7** Conversely, caregiver
burden in parents of children with CP has not been
investigated extensively. To the best of my knowledge,
this is the first study in Poland assessing the relationship
between caregiver burden in parents of children with CP
and subjectively perceived mental health problems, and
additionally designed to identify independent contrib-
uting factors. The study aimed to:
1. Assess the relationship between caregiver burden and
intensity of anxiety and depression symptoms in par-
ents of children with CP.

2. Identify child and parent related factors differentiat-
ing the level of caregiver burden.

MATERIALS AND METHODS

Patient and public involvement

No patients or public were involved in setting the research
question or the outcome measures, nor were they involved
in the design and implementation of the study. There are
no plans to involve patients in dissemination.

Settings and participants
The present article reports partial findings of a more
comprehensive  cross-sectional  controlled  study

conducted in a population of primary parental caregivers
of children with CP and a group of parents of healthy
children. Due to the specificity of the Caregiver Burden
Scale (CBS) as a research tool, caregiver burden was not
assessed in the parents of healthy children.'?

The study involved 190 parents of children with CP,
that is, 138 women and 52 men, and was conducted from
May 2013 to June 2016. The participants were recruited
among families of children receiving specialist services
in regional rehabilitation centres. The researcher made
personal contact with all the eligible parents in the rele-
vant facilities and obtained informed consent in writing
from those who agreed to take part in the survey. The
questionnaires were completed by the respondents
without any assistance, in the facilities providing support
for the children.

Eligibility to participate in the study

The following inclusion criteria were applied in the
recruitment process, regarding the children: CP diag-
nosed in accordance with International Statistical Clas-
sification of Diseases and Related Health Problems
(ICD)-10, and age from 2 to 18 years, and regarding the
parents: self-reported status of the child’s primary parent
(based on the hours of care provided), permanent resi-
dence with the child, no financial compensation for the
care, no mental illness diagnosed and no antidepressant
treatment, as well as a written consent to participate in
the study. The sociodemographic characteristics of the
families, the parents and their children were identified
using a specially designed questionnaire.

A total of 242 subjects took part in the recruitment
procedure, however, 40 individuals were not qualified
because they did not meet the inclusion criteria specified
for parents of children with CP (25 individuals were not
the primary parents, 3 individuals were receiving anti-
depressant treatment, 13 individuals did not sign the
informed consent form). After the questionnaires were
collected, 12 were rejected due to missing sociometric
data and other incomplete responses. It was assumed that
correctly completed surveys were those in which responses
were given to all the questions. Ultimately, the study
group consisted of 190 parents who met all the inclusion
criteria and provided informed consent to participate in
the study. All the subjects participating in the study were
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Table 1 Sociodemographic and family characteristics

Variable Mean=SD (range)

40.6+9.1 (22-69)

Age of caregiver (years)

N (%)
Sex of caregiver Female 138 (72.6)
Male 52 (27.4)
Place of residence  Rural area 115 (60.5)
Urban area 75 (39.5)
Education Vocational 70 (36.8)
Secondary 74 (38.9)
Higher 46 (24.2)
Occupational status Both parents work 43 (22.8)
of caregiver One of the parents 133 (70.4)
works
Neither of the parents 13 (6.8)
works
Economic security Good 27 (6.9)
Mediocre 69 (36.3)
Poor 94 (49.5)
Type of family Complete 165 (86.8)
Incomplete 25(13.2)
Religiosity Practicing Catholic 153 (80.5)
Non-practising 32 (16.8)
Catholic
Non-believers 5(2.7)
Satisfaction with Very satisfied 20 (10.5)
own health status  gatisfieq 80 (42.1)
Neither satisfied nor 66 (34.7)
dissatisfied
Dissatisfied 24 (12.6)
Very dissatisfied 0 (0.0)
Living conditions A house 130 (68.4)
Block of flats 60 (31.6)
Separate room for  Yes 101 (563.2)
a child No 89 (46.8)
The number of One 46 (24.2)
68
Three 26 (13.7)
Four 7 (3.7)
The number of One 37 (19.5)
fc:ri'qﬁ;e” in the Two 67 (35.3)
Three (30.5)
More than three (14.7)

biological parents of the children. The response indexes
in the study group amounted to 78.5%. The subjects’
mean age was 40.6 years. Detailed sociodemographic
characteristics of the study group are presented in the
Results section (table 1).

The questionnaires were handed to the participants
on paper, and they needed from 15 to 30 min to fill in

the survey during their visit in hospital. The completed
surveys and the consent documents were kept separately
to ensure the subjects’ anonymity. The parents who were
willing to participate in the study were informed about its
main purpose, the importance of their input, confidenti-
ality of and issues addressed by the surveys, as well as the
time needed for completing the survey.*’

Clinical parameters

The data related to the children of the parents in the
study group, such as the diagnosis of CP type and assess-
ment of motor capacities based on Gross Motor Function
Classification System for Cerebral Palsy (GMFCS), were
retrieved from the patients’ records kept at the hospital
ward.

Measures
Measuring tools applied.

Specially designed questionnaire

Specially designed questionnaire assessed sociodemo-
graphic characteristics of the primary parents, their fami-
lies and children. The data related to the children were
retrieved from the patients’ records kept at the hospital
ward. The assessment of the economic status took into
account the previous year (12 months). The subject was
asked to select one of the three responses describing the
family’s economic security as: good, if they had enough
money for basic needs, for the child’ rehabilitation and to
save; mediocre, if the available resources were sufficient
for essentials but not for saving; and poor, if the family’s
resources were insufficient for essentials. Satisfaction with
one’s health status was assessed on a 5-point Likert scale,
with the score of 5 corresponding to ‘very satisfied” and 1
to ‘very unsatisfied’.

Caregiver Burden Scale

The questionnaire is designed as a tool enabling assess-
ment of objective and subjective burden of care; it
comprises 22 questions organised in five subscales:
general strain (8 questions), social isolation (3 ques-
tions), disappointment (5 questions), emotional involve-
ment (3 questions) and environment (3 questions)
covering aspects of care related to physical functioning
of the child with CP in and out of home. The responses
were given on a 4-point rating scale. Overall burden was
reflected by the mean score in all the subscales. Greater
score corresponded to higher burden. The scores in the
subscales were in the range from 1 to 4. In line with other
authors, the following burden categories were defined:
low (score of 1.00-1.99), medium (score of 2.00-2.99)
and high (score of 3.00-4.00). The coefficient of internal
consistency expressed by Cronbach’s alpha for the Polish
version of the scale is 0.90.%

Hospital Anxiety and Depression Scale

The questionnaire is a screening tool enabling assessment
of anxiety and depression symptoms in various medical
conditions and in the general population. It comprises
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14 questions constituting two ‘hidden’ subscales for
anxiety and depression (7 questions each). The responses
are rated on a 4-point scale from 0 to 3 points, with the
theoretical scores in each subscale ranging from 0 to 21
points. A score of more than 10 points indicates an anxiety
disorder or depression. The value of Cronbach’s alpha
coefficient for the whole anxiety and depression subscale
in the Polish version of the tool amounts to 0.81-0.89.%

Barthel Index

A modified 20-point scale, is commonly used in assessing
functional independence in 10 activities of daily living,
thatis, feeding, bed to chair transfers, grooming, toilet use
and bathing, mobility on level surfaces and stair climbing,
dressing, bladder control, and bowel control. Five rating
categories were applied: total dependency, severe,
moderate, slight dependency and lack of dependency.”®

Gross Motor Function Classification System for Cerebral Palsy
GMFCS is used to assess progress in development of
the motor function in children with CP, relative to their
age and severity of the disorder. The evaluation system
comprises five levels (from I to V) in four age groups, that
is, below 2 years; 2—4 years; 4-6 years; 6—12 years and 12-18
years of age. Particular emphasis is placed on evaluating
the functions of sitting, walking and wheeled mobility.
At each rating level and for each age category the motor
abilities and independence in performing the activities
are specified in detail. The general recommendations
for assessment at each level are as follows: level I—ability
to walk without limitations, level II—ability to walk with
limitations, level III—ability to walk using assistive devices
(supports), level IV—limited independent mobility, use
of powered wheelchair, level V—wheelchair mobility facil-
itated by other people.” For the needs of the analyses,
the children representing various levels of motor func-
tion development were divided into two groups. These
reflected the level of independent mobility in the chil-
dren with CP. The first group comprised children at
motor level I-III, that is, able to walk on their own with
or without assistive mobility devices. The second group
consisted of children with level IV-V motor abilities, that
is, incapable of independent mobility. This distinction is
relevant to caregiver burden assessment.

Data analysis

Arithmetic means, medians, SD and percentage fractions
were applied in the statistical description. The analysis
was conducted taking into account the numerical values
reflecting the measures of CBS and Hospital Anxiety and
Depression Scale (HADS). The effects of selected factors
in the measures of CBS were examined using Pearson’s
linear correlation coefficient as well as multiple regres-
sion analysis. A procedure of forward stepwise regression
was applied to determine an optimum regression model.
Statistically significant improvement of the fit, reflected
by the significant change (p<0.05) of coefficient of deter-
mination (R?), was the criterion for variable inclusion in

Table 2 Characteristics of CBS measures
Mean (95% CI) Median SD

2.59 (2.51 10 2.67) 2.50 0.58

CBS measures

General strain

Isolation 2.48 (2.39t02.58) 2.50 0.67
Disappointment 2.50 (2.42 t0 2.59) 2.40 0.59
Emotional 2.67 (2.57t0 2.77) 2.67 0.71
involvement

Environment 249 (2.39t02.59) 2.33 0.73
Overall burden 2.55(2.471t02.63) 2.57 0.55

CBS, Caregiver Burden Scale.

the stepwise regression model. Also, Student’s t-test for
independent samples was used to assess significance of
differences between the groups. Statistical significance
was assumed for the values of p<0.05.

RESULTS

Sociodemographic characteristics of parents

Majority of primary parental caregivers of the children
with CP were women, residents of rural areas, and indi-
viduals reporting poor economic security. The largest
groups included individuals with secondary education,
representing complete families, with two or three chil-
dren and one working parent (table 1).

Measures of caregiver burden and their relationship with self-
reported anxiety and depression

The parents of the children with CP reported moderate
level of caregiver burden. The highest level of burden
was observed in the category of emotional involvement
(table 2).

The effects of caregiver burden in the intensity of
anxiety and depression symptoms are shown by the values
of linear correlation coefficients and their statistical
significance. All the measures of caregiver burden (CBS)
have been shown to correlate significantly with HADS-A
(anxiety) and HADS-D (depression). Higher burden
appears to correspond to greater level of anxiety and
depression (table 3).

Further analyses were designed to assess the associa-
tion between subjective caregiver burden and intensity
of anxiety and depression symptoms. For this purpose,
combined relations of all the measures of CBS and
HADS-A as well as HADS-D were examined using regres-
sion analysis. The regression models applied specific
measures of CBS as independent variables, while HADS-A
and HADS-D measures were used as dependent vari-
ables. An optional analysis took into account sociodemo-
graphic and other factors (listed in table 1), which were
additionally included in the model. Some of these were
present in the models describing the level of depres-
sion or anxiety, but they did not change the relationship
between the measures of CBS and HADS. Due to this
the author decided to present here the simplified forms
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Table 3 Linear correlations between CBS and HADS

measures

Measures of HADS

caregiver burden HADS-A HADS-D

(CBS) (anxiety) (depression)
General strain 0.583 (p<0.0001) 0.37 (p<0.0001)
Isolation 0.38 (p<0.0001) 0.29 (p<0.0001)
Disappointment 0.51 (p<0.0001) 0.37 (p<0.0001)

Emotional
involvement

Environment
Overall burden

0.28 (p=0.0001)

0.48 (p<0.0001)
0.51 (p<0.0001)

0.16 (p=0.0232)

0.41 (p<0.0001)
0.38 (p<0.0001)

CBS, Caregiver Burden Scale; HADS, Hospital Anxiety and
Depression Scale.

of models, without taking into account the sociodemo-
graphic factors.

An optimum regression model was selected using
forward stepwise regression procedure. The model
describing the measure of anxiety (HADS-A) was found
to comprise two CBS measures—disappointment and
environment. The model explains approximately 30%
of the HADS-A related variability in the study group.
Both the entire model and the two factors comprised
therein were found to be statistically significant. The
value of the standardised regression coefficient  shows
slightly greater effect of the measure of disappointment
in HADS-A (table 4).

Modelling of the numerical measure of depression
(HADS-D) by means of CBS measures allowed to explain
only 18.8% of the variability in depression intensity in
the relevant population. The model comprised two CBS
measures, thatis, general strain and environment (p value
for general strain was slightly above 0.05, but this factor
was finally included in model because it improved model
fit significantly). A stronger association was observed
between environment and HADS-D (table 5).

Presentation of measures linked to the condition of the child
in the study group

The data related to the children with CP are shown in
table 6.

Table 4 Regression model describing the relationship of
HADS-A and Caregiver Burden Scale measures

HADS-A (anxiety)

2
Independent R“=29.3% F=38.7 p<0.0001
variables B (95% CI) B P value
Disappointment 1.979 (1.034 to 2.924) 0.341  <0.0001
Environment 1.186 (0.413 to 1.959) 0.250 0.0028

HADS, Hospital Anxiety and Depression Scale.

Table 5 Regression model describing the relationship of
HADS-D and Caregiver Burden Scale measures (the model
was identified through forward stepwise regression)

HADS-D (depression)

2
Independent R“=18.8% F=21.6 p<0.0001
variables B (95% CI) B P value
General strain 1.131 (-0.023 t0 2.285) 0.173  0.0547
Environment  1.540 (0.622 t0 2.459) 0.296 0.0011

HADS, Hospital Anxiety and Depression Scale.

Analysis of the effects of independent factors in CBS
measures

Assessment of the subjective caregiver burden in the
parents of children with CP, controlled for independent
factors, was carried out by means of regression analysis.
The measures determined using CBS questionnaire
(general strain, isolation, disappointment, emotional
involvement, environment, overall burden) were applied
in the regression models as the dependent variables, while
the initial set of independent variables was based on the
data from tables 1 and 6. A procedure of forward stepwise
regression was applied to select factors producing statis-
tically significant effects in the CBS measures. Ultimately
the analysis took into account the following character-
istics related to the children: sex, age, functional efficiency
determined by Barthel Index (BI), as well as GMFCS level
(dichotomous distinction of groups: IV-V vs I-III); and
characteristics associated with the parent and the family: the

Table 6 Characteristics of the children with CP

Variable Mean (SD) Range
Age of children in years 11.0 4.3) 2-16
N %
Sex Male 120 63.2
Female 70 36.8
CP type Spastic diplegia 98 51.6
Spastic hemiplegia 43 22.6
Spastic quadriplegia 26 13.7
Other 23 12.1
GMFCS | 25 13.2
level I 48 25.3
] 35 18.4
\Y 44 23.2
Vv 38 20.0
Barthel  Very severe 54 28.4
Index Severe 57 30.0
Moderate 30 15.8
Mild 49 25.8

CP, cerebral palsy; GMFCS, Gross Motor Function Classification
System for Cerebral Palsy.
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Table 7 Characteristics of CBS measures in the entire group with respect to the children’s motor capacities (GMFCS level)

GMFCS (mean with 95% ClI)

CBS measures I-111 (N=108) IV-V (N=82) P value*
General strain 2.56 (2.46 to0 2.67 2.63 (2.49 to0 2.76) 0.4434
Isolation 2.41(2.291t02.53 2.59 (2.43 10 2.74) 0.0677
Disappointment 2.49 (2.37 t0 2.60 2.52 (2.39 to 2.65) 0.7104
Emotional involvement 2.57 (2.44 10 2.70 2.81 (2.65 10 2.97) 0.0213
Environment 2.37 (2.23 to 2.50) 2.65 (2.49 to 2.81) 0.0075
Overall burden 2.48 (2.38 t0 2.58) 2.64 (2.51 10 2.76) 0.0492

*P value for test probability calculated using t-test for independent samples.
CBS, Caregiver Burden Scale; GMFCS, Gross Motor Function Classification System for Cerebral Palsy.

parent’s age and sex, place of residence (rural vs urban
area), education (vocational/secondary vs higher), the
primary parent’s health status, parents’ occupational
status (one parent vs both parents working), economic
security (poor vs good) and number of children in the
family. To facilitate the interpretation, the demographic
factors were shown in dichotomous forms.

Characteristics of the CBS measures with respect to the children’s

GMFCS level

A comparison of the measures of burden with respect
to the children’s motor capacities assessed with GMFCS
showed that care of children with higher GMFCS
scores tends to be more burdensome—which is partic-
ularly reflected in the dimensions of environment and
emotional involvement, and in the synthetic measure of
overall burden (table 7).

Regression model for predicting CBS measures
A procedure of forward stepwise regression was applied
to select factors producing statistically significant effects,
separately for each CBS measure as a dependent variable.
The results of regression analysis are shown only for the
factors which were found to be statistically significant.
Obviously, CBS measures are correlated, however, the
relationships are not strong enough to justify anticipation
of'identical results of regression analysis for each of them
(the values of correlation coefficients for the component
CBS measures most frequently are not higher than 0.7,
which corresponds to determination coefficient below
50%). The following model explains 14.9% of the vari-
ability in general strain. The measure of general strain
was shown to be significantly affected by the child’s age,
the child’s BI score and the parent’s health status. Older
age of the child seems to correspond to higher burden,
and a l-point increase in BI coincides with a decrease in
general strain by 0.019. The measure of general strain is
0.290 point higher in parents with mediocre health status
compared with the parents with good health status. The
findings are shown in table 8.

The model explains 10.4% of total variability in the
measure of social isolation. The measure increases with
the child’s age (on average by 0.026 per year); a 1-point

increase in BI coincides with a decrease in the measure
of social isolation by 0.020, while the parent’s mediocre
health status is associated with a measure of social isola-
tion which on average is 0.254 point higher (table 9).

The model describing effects produced by independent
factors in the measure of disappointment comprised five
variables, which jointly explained 13.8% of the variability
in this measure. The effects of the child’s age, BI and the
parent’s health status were similar to those observed in
the previous models, however, the findings show that the
level of disappointment is lower with respect to care of a
child with a higher level of motor disability (on average
it is 0.309 point lower in the case of GMFCS levels of
IV-V). The measure of disappointment is 0.259 point
higher in the parents reporting mediocre health status
compared with those with good health status. The older
parents tend to be less disappointed than the younger
ones, the effect of this factor approaches statistical signif-
icance (p=0.0536, that is only slightly higher than 0.05)
(table 10).

The factors which significantly affect the measure of
emotional involvement include the level of functional
efficiency according to BI, and the parents’ health status.
The joint effect of these factors is not very high—they
explain only 7.5% of the variability in the measure of
emotional involvement. Nevertheless, these two factors
differentiate the level of burden in the category of
emotion. The nature of these effects is similar to those

Table 8 Regression model for predicting Caregiver Burden
Scale—general strain

General strain

2

Independent R“=14.9% F=10.9 p<0.0001
variables B (95% CI) B P value
Age of children 0.026 (0.008 to 0.197 0.0056
(years) 0.045)
Barthel Index -0.019 (-0.031to -0.200 0.0038

—-0.006)
Health status 0.290 (0.131 to 0.251  0.0004
(worse vs better)  0.450)

6

Gugata B. BMJ Open 2021;11:6036494. doi:10.1136/bmjopen-2019-036494



Table 9 Regression model for predicting Caregiver Burden
Scale—social isolation

Table 11 Regression model for predicting Caregiver
Burden Scale—emotional involvement

Social isolation

Emotional involvement

2 2

Independent R“=10.4% F=7.2 p<0.0001 Independent R%=7.5% F=7.6 p=0.0007
variables B (95% CI) B P value variables B (95% CI) B P value
Age of children  0.026 (0.004 to 0.169 0.0198 Barthel Index -0.027 (-0.043to -0.236 0.0010
(years) 0.048) -0.011)
Barthel Index -0.020 (-0.035t0 -0.190 0.0074 Health status  0.224 (0.028 to 0.159 0.0257

—-0.006) (worse vs 0.421)
Health status ~ 0.254 (0.066 to 0.191 0.0084 better)

(worse vs better) 0.442)

in the previous models: a l-point increase in BI on
average coincides with a decrease by 0.027 in the relevant
measure, and the parents with mediocre health status
perceive greater emotional burden, which on average is
0.224 point higher (table 11).

The factors producing statistically significant effect in
the measure of burden related to environment include
the child’s age and their functional efficiency assessed
with BIL. The factor of age is negatively correlated to the
measure of environment, that is, functioning of the child
in and out of home, which means that caregiver burden
increases with the child’s age. It is also logical that care-
giver burden decreases with higher value of BI (greater
functional efficiency) (table 12).

Forward stepwise regression made it possible to iden-
tify a model comprising factors which produced signifi-
cant effects in the measure of overall burden. This model
explains approximately 13% of the variability in overall
burden. The factors significantly affecting overall burden
include: the child’s age (the older the child the greater the
burden), BI (the lower the child’s efficiency the greater
the burden) and the parent’s health status—caregiver

Table 10 Regression model for predicting Caregiver
Burden Scale—disappointment

Disappointment

burden on average is approximately 0.230 point greater
in individuals with poorer health compared with those
reporting good health (table 13).

DISCUSSION

The study was conducted in order to assess the level of
caregiver burden in relation to intensity of anxiety and
depression symptoms in parents of children with CP and
to identify predictors of overall caregiver burden. Analysis
of the findings suggests that the level of emotional prob-
lems in a parent is not only a predictor of the burden but
may also be seen as a visible consequence of care-related
duties. Analysis of the independent variables affecting
measures of burden showed that the causes of burden are
of multifactorial nature. The presented regression models
explain from 7.5% to approximately 15% of the variability
in the measures of burden. The key predictors of care-
giver burden include the child’s age, motor capacity and
functional status, and the parent’s health status and age.
While comparing the present findings with those reported
by other authors it was found that few cross-sectional
studies published so far had focused on caregiver burden
in parents of children with CP. Paediatric research
focusing on caregiver burden has mainly investigated the
problems in connection to asthma, diabetes, cancer and
mucoviscoidosis.”’ In the present study in accordance
with the adopted categories of burden, the level of subjec-
tive burden was found at a moderate level (2.59), similar

2
Independent R =13.8% F=5.9 p<0.0001 to burden experienced by those caring for patients who
variables B (95% Cl) B P value had a stroke (2.08)." In the assessments of caregiver
Age of children 0.029 (0007 to 0.211 0.0114 burden, in addition to the diversity and speciﬁcity of clin-
(years) 0.052) ical problems related to the primary parents’
Barthel Index —0.036 (-0.055 to -0.377  0.0002

~0.017)
Table 12 Regression model for predicting Caregiver
GMFCS (IV-V  -0.309 (-0.548 to -0.258 0.0116 Burden Scale—environment
vs I-ll) -0.070) Ervi
Age of parent —-0.011 (-0.021to  —-0.160  0.0536 ':"'m"me"t
(years) 0.000) Independent R“=8.9% F=9.2 p=0.0002
Health status  0.259 (0.091 to 0.218  0.0028 variables B (95% CI) B P value
(worse vs 0.427) Age of children  0.030 (0.006 to 0175  0.0136
better) (years) 0.053)
GMFCS, Gross Motor Function Classification System for Cerebral Barthel Index -0.031 (-0.047to -0.264 0.0002
Palsy. -0.015)
Gugata B. BMJ Open 2021;11:036494. doi:10.1136/bmjopen-2019-036494 7



Open access

Table 13 Regression model for predicting Caregiver
Burden Scale—overall burden

Overall burden

2

Independent R“=13.4% F=9.6 p<0.0001
variables B (95% CI) B P value
Age of children 0.020 (0.002to0  0.154  0.0313
(years) 0.038)
Barthel Index -0.024 (-0.036 -0.264  0.0002

to —0.011)
Health status 0.230 (0.076to  0.208  0.0037
(worse vs better)  0.384)

burden,”"* " the age of the person requiring assistance

is of great importance. In the case of CP, the child’s age
corresponds to the duration of the disorder. The present
study shows positive linear association of the child’s age
with all the measures of burden, with an exception of
emotional involvement. With the child’s age (duration of
the disorder) there is an increase in the parents’ general
strain and social isolation. In view of the clinical speci-
ficity of CP syndrome, the result suggesting increase in
general strain seems logical. The increase in social isola-
tion with the child’s age may be interpreted as a conse-
quence of long-term commitment to care-related duties,
which over time leads to decline in vitality, contributing
to the caregiver’s health problems, suffering, suicidal
thoughts and desperation.”” Consequently, those
primarily responsible for care-dependent people in the
related literature are referred to as ‘hidden patients’,
themselves in need of support and professional help,
even though they determine the care provided to
others.” ** According to the present findings the burden
of care increases with lower functional efficiency of the
child (BI) and with the parents’ poorer health status. On
the other hand, the level of disappointment decreases
with the parents’ age, which possibly may be explained by
the fact that they become increasingly used to the daily
hardships. Other authors also reported that caregivers’
poor health status was associated with greater burden of
care reflected by higher indicators of stress and disap-
pointment.”® Duration of a disorder also was a significant
predictor of caregiver burden, directly affecting the care-
givers’ quality of life.”* Long-term effects of predictors
may lead to more severe symptoms of depression which
are more noticeable in continuing assessment of people’s
behaviours.” Analysis of burden conducted by Haugst-
vedt et al showed that the highest burden of care was
closely associated with the use of medical care, physical
and mental problems, impaired family relations and
social limitations of the child.”® As it was pointed out in
the Results section, the highest level of burden was iden-
tified in the categories of emotional involvement and
general strain linked with occurrence of physical and
emotional difficulties induced by care-related activities
and problems. No references to emotional burden of
care were found in results reported by other researchers.

3

It seems that efforts to effectively manage health prob-
lems of one’s own child and to meet care-related stan-
dards may certainly be associated with emotional burden
of care. According to other authors, the highest level of
burden was linked with general strain® and social isola-
tion.” Comparison of caregiver burden related to various
disease entities showed that CP is linked with the highest
general strain, social isolation and disappointment.”’
Higher general strain, social isolation and disappoint-
ment are associated with such perceived effects of the
child’s condition as reduced regular income from work,
and limited opportunity for leisure.*® Families with lower
socioeconomic status experience greater financial
burden, even if a specific medical condition entails lower
expenditures.”™ The level of burden was found to correlate
with the child’s age, and the parents’ occupational status
and education.” The present study does not show an
association of the parents’ occupational status and educa-
tion with caregiver burden, yet it seems logical that
competence in handling care-related problems is a signif-
icant predictor of burden. Education gives broader
opportunities in searching for knowledge, and acquiring
skills, which in turn determines efficient management of
childcare problems.* Through education caregivers
learn to prevent and recognise stressors, and to solve
care-related problems. By using education as a support
system for parents of children with CP, it may be possible
to significantly reduce the level of their burden. The
current findings show that greater caregiver burden
appears to contribute to higher level of anxiety and
depression. The measures of burden related to intensity
of anxiety symptoms include disappointment and envi-
ronment connected with the child’s physical functioning
in and out of home. On the other hand, depression symp-
toms are associated with emotional involvement and
overall burden. It was observed that subjects who were
more involved emotionally were less likely to present
severe depression symptoms. In studies by Cheshire et al
and Unsal-Delialioglu et al depression was found to be an
important prognostic factor for caregiver burden,
reflected by a significant positive linear relationship.*” *!
The current findings are in line with observations
reported by other researchers, saying that the level of
emotional problems in a parent is not only a determinant
of the burden but also constitutes a visible consequence
of care-related duties.*” The present study shows that a
higher score in GMFCS corresponds to greater burden of
care, particularly in the dimensions of environment and
emotional involvement. The current findings are consis-
tent with those reported by Camargos et al who assessed
burden of caring for children with CP, and applied
Burden Interview scale for this purpose. The study showed
that the variables of poor socioeconomic status of the
family, and the child’s motor capacities produced the
most negative effects as regards caregiver burden.*” A
literature review conducted for the current study failed to
identify results related to predictors of burden in caring
for children with CP which would, to a high degree,
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explain variability in the measures of burden. In a study
by Campbell et al a search for causes of burden in caring
for individuals with dementia ended with finding a regres-
sion model comprising seven factors, and explaining 80%
of the variance in caregiver burden. Most of those factors,
that is, quality of patient-caregiver relationship, experi-
ence of adverse life events, caregivers’ level of neuroti-
cism, and level of caregiver confidence were related to
dependent variables of the caregiver’s personality.** Tt is
difficult to apply these findings to parents taking care of
children with CP, because of the differences in the specific
clinical aspects of these types of care, and the involvement
in effective management of health problems to ensure
balanced development of one’s own child.! In my opinion
the present findings cannot provide definitive answers
related to the causes of a given state; they can only present
options for further assessments in longitudinal studies.

CONCLUSIONS

Caregiver burden is at a moderate level. The highest level
of burden was identified in the categories of emotional
involvement and general strain. There is a positive linear
relation between the measures of burden and intensity
of anxiety or depression symptoms. The subjects who are
more emotionally involved present less severe depres-
sion symptoms. With the child’s age (duration of the
disorder) there is an increase in the parents’ general
strain and social isolation. Forward stepwise regression
analysis showed multiple effects of the determinants in
caregiver burden. The key predictors of caregiver burden
include the child’s age, motor capacity and functional
status, and the parent’s health status and age. The current
findings may be helpful for service providers in designing
a comprehensive, family-oriented support programme
taking into account factors related to burden of care.
Such interventions may contribute to the integrity of the
families and promote parental caregivers’ well-being, and
consequently lead to improved quality of care provided
to children with CP. Given the variety of factors affecting
caregiver burden, further research should investigate and
compare burden of care in different societies with diverse
characteristics.
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