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Abstract: Background:Caregiving for individuals with neurological disease involves providing physical,
emotional, and social support, which can be a challenging and stressful experience. This study aims to compare
the caregivers' burden, including the impact on mental and physical health, social support, and quality of life,
in different neurodegenerative disorders. Methods:Fifty-five primary caregivers (F=41;mean age=53.07+12.29)
of patients with Parkinson's Disease (PD=26), Multiple System Atrophy (MSA=16), and Amyotrophic Lateral
Sclerosis (ALS=13), took part in the study. Standardized screening scales for the quality of life (EQ-5D/EQ-VAS
and PQoL), levels of the caregiving burden (CBI and FSQ), and the assessment of the anxiety-depressive axis
(HADS) were administered. Results: The mean CBI score was higher for caregivers of MSA patients
(28.81+21.90) and ALS (25.15+16.23) than for caregivers of PD patients (16.08+10.34; p=0.036). Critical burden
(cut-off>36) was present in the caregivers of MSA (31.3%), ALS (23.1%), and PD (19.2%) patients. Caregivers of
patients with ALS had a worse perception of quality of life (EQ-5D total score) than caregivers of patients with
MSA and PD (p<0.001). Caregivers of PD patients showed higher levels of anxiety (p=.000) and depression
(p=-000) than the other two groups. Caregivers of PD and ALS patients showed a higher score in urgent requests
for psychological support (U), as compared with caregivers of MSA patients (p<0.001). Conclusions:
Caregiving for individuals with neurodegenerative diseases can be a challenging and stressful experience that
negatively impacts the well-being of caregivers. Interventions such as psychoeducation, support groups, and
respite care are needed to reduce caregivers’ burden and improve well-being.

Keywords: caregivers’ burden; quality of life; neurological diseases; Parkinson’s disease; multiple
system atrophy; amyotrophic lateral sclerosis

1. Introduction

The term caregiver defines the person who cares for someone who is in a state of need and does
not have complete autonomy.

Caregiver burden refers to a particular response to the chronic stress perceived by caregivers due
to their caring actions towards ill family members. [1]. Caregiver burden is one of the most serious
problems for family caregivers assisting a family member with progressive chronic disease. Evidence
[2-5] shows that family caregivers of patients with mental illness, Parkinson's disease (PD), dementia,
and terminal cancer experience a significant burden in providing care for them.

The burden of caregiving causes the caregiver to delay his or her own needs and leads to
negative experiences, such as reduced interpersonal relationships and impaired physical health,
which subsequently affect the caregiver's level of well-being and may result in emotional changes
such as stress [6-8]. The fulfillment of one's basic needs and a good level of Quality of Life (QoL) are
two of the most important factors determining the well-being of carers, both in protecting their health
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and in providing care for their family carers. Carers with a good level of well-being can provide better
care for their patients and better cope with adverse conditions that may occur [9].

Perceived caregiver burden not only affects the caregiver's well-being but also causes stress in
carrying out his or her caring role [10,11]. Caregiver burden is closely related to the way caregivers
mentally process the care they provide [12-14].

Neurological disorders affect the QoL not only of patients but also of caregivers due to the
physical and psychological discomfort and deficiencies they cause [15,16].

Gallop et al. [17] conducted a study among informal caregivers of persons with PD, multiple
systemic atrophy (MSA), pure autonomic failure, or Lewy body dementia. Caregivers of patients (n=
60) with neurogenic Orthostatic Hypotension (nOH) reported a higher burden in all outcomes than
those without nOH (n= 60). Furthermore, it was found that pharmacological treatment for nOH was
the variable most associated with a significant improvement in caregiver health-related QoL (p <
0.05).

A study of 11 primary caregivers of family members with MSA [18] found that caregiving
burden and anxiety were correlated. Qualitative sub-themes of the caregiving theme included not
only patient safety and caregiver health but also the rapid progression of the disease, which generates
frustration and disorientation in caregivers.

Tulek et al. [19] conducted a descriptive study of 108 amyotrophic lateral sclerosis (ALS) patients
and their informal caregivers which showed that the caregiving burden was related not only to the
patient's gender and functional status but also to several caregiving factors such as the relationship
with the patient, gender, health status, time spent on care and living in the same house with a limited
environment. In addition, the burden was associated with the caregiver's quality of life, social
support, anxiety, and depression.

The present study aimed to analyze the factors influencing caregiver burden, which may be
related to both caregiver characteristics and disease features in different neurological disorders.
Specifically, three different groups of primary caregivers of patients with PD, MSA, and ALS were
examined and compared.

2. Materials and Methods

2.1. Procedure

The present study was conducted on caregivers consecutively recruited from the outpatient
clinics of the “San Giovanni di Dio e Ruggi d’Aragona” Salerno University Hospital (Southern Italy).
The study was approved by the local Ethics Committee, “Asl Napoli3” (number 130/2021).

Participants came to the Hospital as caregivers of outclinic patients with PD, MSA, and ALS,
diagnosed according to the respective criteria [20-22], and were recruited at the end of the routine
follow-up visit. First, the researchers briefly explained the purpose of the study and asked for
informed consent for participation in the experimental protocol and data collection. Data collection
was based on standardized screening scales for the quality of life (QoL), levels of the caregiving
burden, and the assessment of the anxiety-depressive axis. Demographic and clinical data concerning
the patient and his/her illness and the personal data of the caregivers were noted. Disease severity
was assessed using the Hoehn and Yahr scale [23] and the Unified Parkinson's Disease Rating Scale
(UPDRS III) [24] for PD; by mean values of the Unified Multiple System Atrophy Rating Scale
(UMSARS I-1I) [25] for MSA; using the Revised Amyotrophic Lateral Sclerosis Functional Rating Scale
(ALS-FRS-R) [26] for ALS.

All the methods were carried out by relevant Institutional guidelines and regulations.

2.2. Assessment

Screening tests used are:

1. EuroQol- EQ-5D [27] to assess the caregiver's health status through 5 questionnaire dimensions:
mobility, personal care, habitual activities, pain/discomfort, and anxiety/depression. From the
five dimensions of EQ-5D, a synthetic index is derived with a maximum score of 1 indicating
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the best health status, while the higher the scores of the individual questions, the more severe or
frequent the problems are. The EQ-5D questionnaire also includes a visual analogue scale (VAS)
with which the carer expresses his or her perceived overall health level using a value ranging
from 0 (worst imaginable health state) to 100 (best imaginable health state).

2. PQoL Carer [28] consisting of 26 items, was used to assess the HR-QoL perceived by caregivers.
A cut-off>62 was proposed to identify caregivers with a severe burden and a severe level of
anxiety/depression. Overall life satisfaction (LF) was assessed on a scale from 0 (extremely
dissatisfied) to 100 (extremely satisfied).

3. Hospital Anxiety and Depression Scale - HADS [29] is used to assess levels of anxiety and
depression; includes 14 questions with 4 possible answers corresponding to a score from 0 to 3.
This results in two subscales, one for anxiety (HADS-A) and one for depression (HADS-D),
constituting two independent measures. In both cases the cutoff>=8 (about generalized anxiety
disorder and major depression episodes respectively). The HADS is divided into four grades:
normal (0-7), mild (8-10), moderate (11-15), and severe (16-21).

4. Caregiver Burden Inventory - CBI [30] is a caregiver burden assessment instrument consisting
of 24 questions and divided into 5 sections to assess different stress factors: time-dependent
burden or objective burden (T/dep-B) describing the burden associated with the restriction of
time for the caregiver; developmental burden (Dev-B) understood as the caregiver's perception
of feeling cut off from the expectations and opportunities of their peers; physical burden (Phys-
B) describing feelings of chronic fatigue and somatic health problems; social burden (Soc-B)
describing the perception of role conflict; emotional burden (Emot-B) describing feelings
towards the patient, which may be induced by unpredictable and unusual behavior. In the adult
population, a cut-off score >36 is conventionally used to indicate the presence of burden.

5. Family Strain Questionnaire Short Form - FSQ-SF [31] to identify the level of stress and strain
experienced by the caregiver in caring for his/her relative. It consists of 30 dichotomous ("yes"
or 'no") questions in order of severity and grouped into 4 areas of increasing psychological risk:
OK, R (recommended), SR (strongly recommended), and U (urgent).

Finally, two open-ended questions were added as follows:

1. “Could you please tell me about your experience, what you experience, what you feel in caring for your
family member at home?”

2. “Has the experience of caring for your family member ever made you think about the risk of the disease on
your person?”

A qualitative, thematic content analysis was performed on this content, which was transcribed.

2.3. Data analysis

Quantitative analysis: ANOVA was performed for the analysis of the mean and standard
deviation (M+SD) of the variables under study. A comparison of the mean of the scores obtained on
the screening scales among the subgroups of the caregivers’ sample according to specific variables
was performed by chi-square value. Pearson’s bivariate correlation analysis was performed with
patients’ and caregivers’ features with p=0.01/0.05 significance values.

The statistical software IBM SPSS v.23 (Armonk, NY: IBM Corp; 2015) was used.

Qualitative analysis: the whole corpus (8237 words) of the narrative was analyzed through an
automatic procedure for content analysis (Predecessors and Successors), performed by T-Lab Plus
2022 software [32]. This procedure made it possible to map the main dimensions of meanings
underlying the content set. The method is based on the general assumption that meanings are formed
in terms of lexical variability [33].

Transition probabilities (Markov chains) were calculated and outputs concerning the target
words were generated.
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3. Results

3.1. Participants

Fifty-five primary caregivers took part in the study (Female= 41, mean age= 53.07+12.29).
Regarding the degree of relationship with the patient, 58.2% were the spouse, 38.2% were the
son/daughter and 3.2% were “other”.

The total sample had an average education level of 12.31+4.26 and 50.9% were employed in
manual work, 40% in intellectual work, and 9.1% were retired. 74.5% of patients lived with their
caregiver and the total sample reported an average daily employment for caregiving of 12.78+9.33
(expressed in hours).

Caregivers were divided into groups according to the specific diagnosis of the patients,
specifically caregivers of patients with Parkinson's Disease (PD; n= 26), Multiple System Atrophy
(MSA; n= 16), and Amyotrophic Lateral Sclerosis (ALS; n= 13). All characteristics of the caregiver
groups are shown in Table 1. No difference was found in demographic and clinical features among
caregivers’ groups.

Table 1. Demographic and clinical features of the caregivers (CG) groups.

PD MSA ALS p
caregivers caregivers (n= | caregivers (n=
(n=26) 16) 13)
Sex Male 7 4 3 .967
Female 19 12 10
Age (y) - 57.04+10.64 49.63+£11.73 49.38+14.41 075
Degree of Spouse 16 9 7 747
kinship Son/Daughter 10 6 5
Other - 1 1
Cohabitation Yes 20 11 10 819
No 6 5 3
Scholarship (y) - 13.23+4.46 11.50+4.19 11.46+3.82 321
Job position | Manual labor 13 9 6 .658
Intellectual 10 7 5
work 3 0 2
Retired
Time of - 12.85+10.78 14.47+9.11 10.69+6.07 574
caregiving (h)

Clinical characteristics of the patients according to diagnosis are shown in Table 2.
Age and disease duration were higher in PD patients as compared with MSA and ALS patients
(p=0.002; p=0.001).

Table 2. Clinical characteristics of the patients (P) groups.

PD patients | MSA patients | ALS patients p
(n=26) (n=16) (n=13)
Sex Male 19 10 8 .685
Female 7 6 5
Age (y) - 72.27+10.54 61.94+6.37 64.38+9.92 .002
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Disease - 7.62+4.75 4.25+2.17 3.31+2.28 .001
duration (y)
Ambulatory Yes 26 14 13 .000
patients No 0 2 0
Disease Hoehn-Yahr 2. 69+0.54 - - -
severity UPDRS 1II 28.46+11.35 - - -
UMSARSI - 23.06+5.50 - -
UMSARS I - 26.56+7.49 - -
ALS-FRS-R - - 26.45+7.63 -

3.2. Quality of Life

Regarding the QoL index, caregivers of ALS patients are those who perceived their condition
worst, with an average EQ-VAS score significantly lower than PD and MSA caregivers (p<0.001).
Specifically, on the subscales of mobility, self-care, usual activities, and anxiety depression, the

caregivers of patients with ALS showed significantly worse scores than PD and MSA caregivers (see
Table 3).

Table 3. Mean=SD of EQ-5D and PQoL index for Quality of Life.

PD caregivers MSA ALS caregivers p
(n=26) caregivers (n= (n=13)
16)

EQ-5D Total score 6.96+1.99 6.94+1.34 15.62+4.01 .000
EQ-5D (Mobility) 1.35+0.79 1.13+0.34 3.62+1.19 .000
EQ-5D (Self-care) 1 1 3.77+1.01 .000
EQ-5D (Usual activities) 1.12+0.32 1 3.85+0.68 .000
EQ-5D (Pain/Discomfort) 1.81+0.74 1.81+0.65 2.08+1.18 .613
EQ-5D 1.69+0.83 2+0.63 2.31+1.03 .097
(Anxiety/Depression)

EQ-VAS 75.38+15.29 82.06+19.42 36.15+21.42 .000
PQoL 26.27+17.05 34.19+15.51 33+22.13 317
PQoL - LF 72.31+15.44 70.63+24.41 60.38+31.52 .294

3.3. Caregivers burden

The mean CBI score was higher for caregivers of patients with MSA (28.81+21.90) and ALS
(25.15£16.23) than for caregivers of patients with PD (16.08+10.34; p=0.036). Also, the analysis of the
subscales concerning objective burden (T/dep-B; p= 0.15), developmental burden (Dev-B; p= 0.32),
physical burden (Phys-B; p=.605), social burden (Soc-B; p=.322) showed that the caregivers of ALS
and MSA patients had higher scores than caregivers of PD patients (see Table 4). In contrast, in the
Emot-B subscale (p=.155), caregivers of MSA patients had high mean values (2.94+4.28) compared to
PD (1.69+1.73) and ALS (1.08+1.11).

Critical burden (patients with scores >36) was found in 31.3% of the caregivers of MSA patients,
23.1% of the caregivers of ALS patients, and 19.2% of the caregivers of PD patients (p=.685).
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PD MSA ALS p
caregivers | caregivers caregivers
(n=26) (n=16) (n=13)
CBI - T/dep-B 5.81+5.85 10.75+6.38 10.54+5.59 015
CBI - Dev-B 2.85+3.19 6.56+6.13 5.46+4.57 032
CBI - Phys-B 3.54+3.06 4.69+4.43 4.46+4.66 .605
CBI - Soc-B 2.19+2.77 3.88+5.36 3.62+3.45 322
CBI - Emot-B 1.69+1.73 2.94+4.28 1.08+1.11 155
CBI TOTAL SCORE 16.08+10.34 | 28.81+21.90 | 25.15+16.23 .036

3.4. Anxiety-depression axis and family strain

The caregivers of PD patients showed higher levels of anxiety (p=.000) and depression (p=.000)
than the other two groups (Table 4).

Regarding the urgency of psychological support, caregivers of patients with PD and ALS
patients showed a higher score in urgent requests for psychological support (U), as compared with
caregivers of MSA patients (p<0.001).

Table 4. Mean+SD of HADS index for anxiety (A) and depression (D) and FSQ — AREA U subscale.

PD MSA ALS p
caregivers | caregivers caregivers
(n=26) (n=16) (n=13)
HADS - A 2250+1.67 | 12.88+1.78 | 6.46+3.90 000
HADS - D 17.38+2.56 | 7.19+1.94 6.46+2.87 000
FSQ - AREA U (urgent) | 15924146 | 3690277 | 1523+204 | 000

3.5. Correlations with clinical features

Considering caregivers of PD patients, a significant correlation emerged between the variable
“cohabitation” and EQ-VAS (r= .409; p= .038). Life satisfaction (LF) was related to CBI (r= -.555; p=
.003).

In the group of caregivers with MSA patients, the score of caregiver’s burden (CBI) was related
to the disease severity as assessed by UMSARS I (r= .561; p=.024) and UMSARS II (r=.519; p= .039)
and FSQ — AREA U (r=.512; p=.043). Levels of depression (HADS-D) correlated with FSQ - AREA U
(r=564; p=.023).

Life satisfaction (LF) of the group of caregivers of ALS patients was significantly related to the
anxiety index (HADS-A) (r=-.775; p=".002). Depression (HADS - D) was related to LF (r=-.604; p=.029)
and CBI score (r=.779; p= .002). Caregivers’ burden score (CBI score) correlated with EQ-VAS (r= -
.739; p=.004). The ALS-FSR-R disease severity index correlated with the QoL index (EQ-5D; r=-.672;
p=.024).

A linear regression model performed on the total sample showed that a diagnosis of PD was a
predictor of a better QoL and higher scores on HADS-A (p= 0.000) and HADS-D (p= 0.000).

3.6. Qualitative analysis

Tables 5 and 6 show the lists of predecessors and successors associated with the words most
recurrent in the narratives showing a high statistical probability (p=0.1).
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The second column of both tables shows the most recurrent words (headwords) and reflects the
profile of the sufferers (autonomous, need, illness, medicine, lonely, tiredness for predecessors; years,
attention, medicine, manage, think, worry, hope, tiredness and visit for successors). The first column
refers to the terms preceding (see Table 5) or succeeding (see Table 6) the headwords in the second
column.

Table 5. List of predecessors associated with the words most recurrent in the narratives.

Predecessors Headwords Prob. (p)
AUTONOMOUS HELPING 0.1
AUTONOMOUS CARING 0.1

NEED HELPING 0.1
NEED CARING 0.1
DISEASE HELPING 0.1
DISEASE PROBLEMS 0.1
DRUGS PROBLEMS 0.1
ALONE DAUGHTER 0.1
SICKNESS HELPING 0.1

Table 6. List of successors associated with the words most recurrent in the narratives.

Successors Headwords Prob. (p)
HELPING NEED 0.1
YEARS DAUGHTER 0.1
ATTENTION NEED 0.1
DRUG WORRY 0.1
MANAGE HELPING 0.1
THINK PROBLEMS 0.1
WORRY NEED 0.1
RESOLVE WORRY 0.1
HOPE PROBLEMS 0.1
SICKNESS PROBLEMS 0.1
VISIT DAUGHTER 0.1

4. Discussion

Caregiver burden refers to the physical and emotional strain experienced by individuals who
provide care to loved ones with chronicillnesses, disabilities, or age-related conditions. It is a complex
issue that can have a significant impact on the well-being of caregivers. In this study, we analyzed
several vulnerability factors that increase the risk of caregiver burden and the quality of life.
Regarding the presence of critical burden (cut-off >36) in the total sample, it emerges that a higher
percentage is present in the caregivers with MSA patients (31.3%), with ALS (23.1%), and PD (19.2%)
(p= .685).

Caring for a loved one can result in increased physical demands, leading to exhaustion and a
decline in the caregiver's health. Several studies have highlighted the adverse effects on caregivers'
physical well-being. For instance, a study by Schulz et al. [34] found that caregivers of individuals
with dementia had higher rates of chronic conditions and poorer overall health compared to non-
caregivers. Our results found that caregivers of patients with ALS have a higher average score on the
EQ-5D “mobility” subscale (3.62+1.19) and that in general caregivers of patients with PD
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(75.38+£15.29) and ALS (36.15+£21.42) have a worse perception of quality of life (EQ-5D total score)
than caregivers of patients with MSA (82.06£19.42). Providing care to a loved one can lead to
increased stress, anxiety, and depression among caregivers. They may experience emotional strain
due to witnessing the decline in their loved one's health or struggling to manage their caregiving
responsibilities. A systematic review by Pinquart and Sorensen [35] examined the relationship
between caregiving and depression, showing that caregivers are at higher risk of experiencing
depressive symptoms compared to non-caregivers. In our research sample, a moderate to severe level
of anxiety and depression emerged especially in caregivers of patients with PD (HADS-A=
22.50+1.67; HADS-D=17.38+2.56) ed MSA (HADS-A=12.88+1.78).

Caregivers may face social isolation as their caregiving responsibilities limit their ability to
participate in social activities and maintain relationships. This isolation can contribute to feelings of
loneliness and a lack of support. A study by Navaie-Waliser et al. [36] found that caregivers reported
decreased social activities and interactions due to their caregiving responsibilities.

The level of caregiver burden may vary between different neurodegenerative diseases. In our
study, we considered PD, ALS, and MSA and although each of these diseases presents unique
challenges and characteristics, there are some general differences in the caregiver burden associated
with each disease.

Regarding PD, some clinical factors that may influence caregiver burden are: a) the severity of
symptoms, patients with more severe symptoms may require a higher level of care and support from
caregivers; b) associated complications, some patients with PD may develop complications such as
dyskinesias (involuntary movements), dystonia or motor fluctuations. These complications may
require more intensive management and adaptation of care by caregivers. c) non-motor symptoms,
such as depression, anxiety, sleep disturbances, and cognitive problems. The management of these
symptoms may require additional caregiver commitment. In our study, caregivers of patients with
PD show critical levels of anxiety (HADS-A= 22.50+1.67) and depression (12.88+1.78) compared to
other groups of caregivers. A study by Liu et al. [37] suggests that caregivers of patients with
neurodegenerative disease and dementia should receive more support than is currently available as
levels of stress, anxiety, and depression impair QoL. Furthermore, the difficulty of these caregivers
to seek help from both first (family) and second (friends) type relational networks has been verified
[38].

Caregivers of patients with MSA have a higher caregiver burden score (CBI TOTAL SCORE=
28.81+21.90) than those of patients with PD and ALS. Indeed, the severity and progression of disease
in MSA are major in MSA than PD and patients with more severe symptoms and rapid progression
may require a more intensive and continuous level of care. The management of these dysfunctions
may affect the caregivers' burden. In the study conducted by Langford et al. [39], mild-to-moderate
caregiver burden and anxiety were found in caregivers of patients with MSA, as the rapid
progression of the disease-oriented caregivers increased their workload. The higher caregiver burden
in MSA than in ALS is more difficult to explain, probably because both are severe and rapidly
progressive diseases.

Caregivers of patients with ALS are those who require the most urgent psycho-physical support.
We may speculate that the rapid progression of muscle weakness, respiratory and nutritional
complications, together with communication problems importantly affect the caregivers' burden. An
urgent need for psychological support also emerged in caregivers of PD patients, possibly due to the
longer disease duration and consequent longer commitment as caregivers for this group of patients.

The descriptive cross-sectional study of Thomas et al. [40] conducted with 30 ALS patients and
their caregivers (men = 19; women = 11) showed that function and quality of life were negatively
correlated with caregiver burden. Caregiver burden was negatively associated with 'negative
emotional state' and 'patient interaction with family and environment', subdomains of the ALSQOL
scale.

Caregiver well-being is defined as the fulfillment of basic needs, such as getting enough sleep
and nutrition, and the maintenance of life activities, such as doing housework or participating in
social activities.
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As Maslow suggested [41,42], physical needs are basic and are at the lower level of the hierarchy
of needs. In the case of caregivers, the satisfaction of the most basic needs is interrupted by the
patient's illness. Therefore, the satisfaction of basic needs becomes more important for the caregiver.
In this context, it is important to support the carer so that he/she can satisfy his/her basic needs and
maintain his/her life activities when providing care to the patient for whom he/she has assumed
responsibility. Attempts to determine and improve the well-being of caregivers can be considered a
protective shield to reduce the negative effects of life, such as stress, on an individual and to prevent
the development of diseases.

Various interventions and support systems can help reduce caregiver burden. These include
respite care, support groups, counseling services, and caregiver training programs. A review by
Gaugler et al. [43] and other more recent studies [44-46] evaluated the effectiveness of interventions
aimed at reducing caregiver burden and found that multicomponent interventions were most
effective.

Furthermore, some differences emerged between the three groups of caregivers taken into
consideration in the present study. The correlational analysis showed that the level of life satisfaction
of the caregivers of PD patients correlated negatively with the caregiver’s burden index, whereas the
perception of the QoL correlated with the variable “cohabitation”, which would suggest that living
together with these patients would alleviate concern about the management and care of the disease
because it would allow greater control. No correlation was found in this group between burden and
disease features.

On the other hand, in the group of caregivers of MSA patients, the caregiver burden score was
directly related to UMSARS I and UMSARS II, assessing disease-related impairment in activities of
daily living and motor examination, respectively. This suggests that, as the patient's symptoms
increase, so does the stress burden associated with care. Furthermore, both the caregiver burden and
levels of depression are correlated with the urgent need for psychological support in this caregiver
group.

Life satisfaction (LF) of the ALS patient-caregiver group correlated negatively with anxiety and
depression scores. Furthermore, the caregiver burden score (CBI) was positively related to levels of
depression (r=.779; p=.002) and negatively related to the perceived QoL (EQ-VAS; r=-.739; p= .004).
Greater disease severity index correlated with a lower QoL, showing that also in this group the
worsening of the disease negatively affected the caregivers' QoL.

These findings indicate that many factors relating to the different diseases and their
management negatively influence both the caregivers' QoL and the onset of anxious-depressive
symptoms.

From the qualitative analysis of the caregivers' narratives, it is evident that the most recurrent
lemmas relate to the caregivers' concern about the problems of their family member being cared for,
the daily routine of the illness related to pharmacotherapy, the constant request for help, and the
fatigue of caring for such serious patients. It is undoubtedly the overload of care that generates the
burden which we found to be means of quantitative scales. In both tables we found the related term
“daughter”, and this is again in line with our quantitative data, which recognize a greater care
overload for women, especially daughters of patients (CBI score: F=22.24+17.04 vs. M= 21+15.64; p=
811).

5. Conclusions

In this study, the caregiver burden of caregivers of family members with neurological disorders
was investigated and it was concluded that the level of well-being is worse, and the level of stress is
higher in caregivers who perceive the caregiver burden to be high. The assessment of these variables
in caregivers can be considered a factor in maintaining the health of both caregivers and individuals
in need of care. In this context, it can be argued that if caregiver well-being is to be preserved, it is
important to plan interventions that reduce the perceived caregiver burden for caregivers of patients
with neurological disorders, which inevitably require someone to assume the role of caregiver.
Interventions such as psychoeducation, support groups, and respite care have been shown to reduce
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the burden and improve the well-being of caregivers. Psychoeducation programs that provide
caregivers with information about the disease and its management have been shown to improve the
caregiver's knowledge and confidence, reduce distress, and improve the quality of life. Support
groups provide a platform for caregivers to share their experiences and receive emotional support
from other caregivers. Respite care, which involves temporary relief from caregiving responsibilities,
has been shown to reduce caregiver burden and improve well-being.

6. Limitations and prospects

This study shows several methodological limitations. In the first place, the failure to collect
further variables characterizing the sample, such as socio-economic status (SES), did not allow for
further investigation of the correlation of the factors with burden.

Furthermore, no age differences could be detected. According to a primary prevention
perspective and in continuity with further future developments in this area of investigation, it would
be useful to hypothesize a protocol for assessing the emotional-cognitive states of caregivers, to
monitor any influence of environmental and context variables that may undermine adaptive coping
strategies. Furthermore, the usefulness of this monitoring would allow the creation of an intervention
action through focus groups of sharing, empowerment, and personal well-being.

Author Contributions: Conceptualization, L.C., C.R., Gi.Sa., and Gi.St.; methodology, L.C., E.-T,, F.P.,C.R, Gi.Sa.,
and Gi.St.; formal analysis, L.C.; data curation E.T., F.P., L.C,, C.R, Gi.Sa., and Gi.St.; writing—original draft
preparation, L.C., C.R, Gi.Sa., and Gi.St.; writing—review and editing, Gi.Sa. and C.R.; visualization, P. B, A. T,
M.T.P. and M.M. All authors have read and agreed to the published version of the manuscript.

Consent to Participate: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used during the current study are available from the corresponding
author upon reasonable request.

Conflicts of Interest: The authors declare no competing interests.

References

1.  American Psychological = Association. =~ APA  Dictionary of Psychology. Available on
https://dictionary.apa.org/caregiver-burden

2.  Lee G.B., Woo H,, Lee S.Y., Cheon S.M., Kim J.W. The burden of care and the understanding of disease in
Parkinson’s disease. PloS One. 2019;14:1-10. doi: 10.1371/journal.pone.0217581.

3. Gharavi Y., Stringer B., Hoogendoorn A., Boogaarts J., Van Raaij B.,, Van Meijel B. Evaluation of an
interaction-skills training for reducing the burden of family caregivers of patients with severe mental
illness: a pre-posttest design. BMC Psychiatr. 2018;18:1-9. doi: 10.1186/s12888-018-1669-z.

4. Dumont S., Turgeon ]., Allard P., Gagnon P., Charbonneau C., Vézina L. Caring for a loved one with
advanced cancer: determinants of psychological distress in family caregivers. ] Palliat Med. 2006,9:912-921.
doi: 10.1089/jpm.2006.9.912.

5. Pinquart M., Sorensen S. Differences between caregivers and non-caregivers in psychological health and
physical health: a meta-analysis. Psychol Aging. 2003;18:250-267. doi: 10.1037/0882-7974.18.2.250.

6. Ava YD, Goziim S, Ozer Z. Interventions to develop caregivers competence of families caregivers of
patients with stroke: a systematic review. Turkish. ] Family Med Prim Care. 2016; 10(3): 164- 174.
https://doi.org/10.21763/tjfmpc.46799

7. Ozkan Tuncay F, Mollaoglu M, Kars Fertelli T. Care burden and social support of caregivers caring for
patients with chronic diseases. Literatiir Sempozyum. 2015; 1(8): 5- 10.

8. Yildiz E, Dedeli O, Pakytiiz SC. Evaluation of care burden and quality of life among family caregivers of
patients with cancer. Hemsirelikte Egitim ve Arastirma Dergisi. 2016; 13(3): 216- 225.
https://doi.org/10.1080/07481187.2016.1273277

9.  Jensen MP, Liljenquist KS, Bocell F, et al. Life impact of caregiving for severe childhood epilepsy: results of
expert panels and caregiver focus groups. Epilepsy & Behavior. 2017, 74: 135- 143.
https://doi.org/10.1016/j.yebeh.2017.06.012

10. Giilpak M, Kocadz S. The care burden and the affecting factors of individuals receiving hemodialysis
treatment. TAF Preventive Medicine Bulletin. 2014; 13(2): 99- 108. https://doi.org/10.5455/pmb.1-
1359391140

11.  Selguk KT, Avci D. The care burden of caregivers caring for elderly with chronic diseases and affecting
factors. Siileyman Demirel University Health Sci J. 2016; 7(1): 1- 9.



https://dictionary.apa.org/caregiver-burden
https://doi.org/10.20944/preprints202402.0694.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 February 2024 doi:10.20944/preprints202402.0694.v1

11

12.  Mitchell SE, Laurens V, Weigel GM, et al. Care transitions from patient and caregiver perspectives. Ann
Fam Med. 2018; 16(3): 225- 231. https://doi.org/10.1370/afm.2222

13. Richardson TJ, Lee S], Berg-Weger M, Grossberg GT. Caregiver health: health of caregivers of Alzheimer's
and other dementia patients. Curr Psychiatry Rep. 2013; 15(7): 367- 374. https://doi.org/10.1007/s11920-013-
0367-2

14. Demir G, Platin N. Impact of Neuman systems model in reducing care burden primary caregivers of
patients with dementia. Int ] Caring Sci. 2017; 10(1): 393- 404.

15. Duru Asiret G, Kapucu S. Burden of caregivers of stroke patients. Turkish. ] Neurol. 2013; 9(1): 5- 10.
https://doi.org/10.4274/Tnd.60234.

16. Gorgiilii U, Polat U, Kahraman BB, Ozen S, Arslan E. Factors affecting the burden on caregivers of stroke
survivors  in  Turkey. = Medical = Science and  Discovery. 2016; 3(4): 159-  165.
https://doi.org/10.17546/msd.18253

17.  Gallop K, Pham N, Maclaine G, et al. Health-related quality-of-life and burden for caregivers of individuals
with neurogenic orthostatic hypotension. Neurodegener Dis Manag. 2023;13(1):35-45. d0i:10.2217/nmt-
2022-0015

18. Ozkan Tuncay F, Kars Fertelli T. Effects of the caregiver burden perceived by caregivers of patients with
neurological disorders on caregiver wellbeing and caregiver stress. Perspect Psychiatr Care. 2019;55(4):697-
702. doi:10.1111/ppc.12405

19. Tiilek Z, Ozakgiil A, Alankaya N, et al. Care burden and related factors among informal caregivers of
patients with amyotrophic lateral sclerosis. Amyotroph Lateral Scler Frontotemporal Degener. 2023;24(1-
2):125-132. doi:10.1080/21678421.2022.2079993

20. Postuma RB, Berg D, Stern M, et al. MDS clinical diagnostic criteria for Parkinson&#39;s disease. Mov
Disord. 2015;30(12):1591-1601. doi:10.1002/mds.26424

21. Wenning GK, Stankovic I, Vignatelli L, et al. The Movement Disorder Society Criteria for the Diagnosis of
Multiple System Atrophy. Mov Disord. 2022;37(6):1131-1148. doi:10.1002/mds.29005

22. Brooks BR, Miller RG, Swash M, Munsat TL; World Federation of Neurology Research Group on Motor
Neuron Diseases. El Escorial revisited: revised criteria for the diagnosis of amyotrophic lateral sclerosis.
Amyotroph Lateral Scler Other Motor Neuron Disord. 2000;1(5):293-299. doi:10.1080/146608200300079536

23. Hoehn, M. M., & Yahr, M. D. (1967). Parkinsonism: onset, progression, and mortality. Neurology, 17(5),
427-427. doi: 10.1212/wnl.17.5.427. PMID: 6067254.

24. Movement Disorder Society-sponsored revision of the Unified Parkinson's Disease Rating Scale (MDS-
UPDRS): Scale presentation and clinimetric testing results. Goetz CG, Tilley BC, Shaftman SR, Stebbins GT,
Fahn S, Martinez-Martin P, Poewe W, Sampaio C, Stern MB, Dodel R, Dubois B, Holloway R, Jankovic J,
Kulisevsky J, Lang AE, Lees A, Leurgans S, LeWitt PA, Nyenhuis D, Olanow CW, Rascol O, Schrag A,
Teresi JA, van Hilten JJ, LaPelle N. November 2008. Movement Disorders, 23(15):2129-170

25. Wenning, G. K., Tison, F., Seppi, K., Sampaio, C., Diem, A., Yekhlef, F,, ... & Multiple System Atrophy Study
Group. (2004). Development and validation of the unified multiple system atrophy rating scale (UMSARS).
Movement Disorders, 19(12), 1391-1402.

26. Cedarbaum JM, Stambler N, Malta E, et al. The ALSFRS-R: a revised ALS functional rating scale that
incorporates assessments of respiratory function. BDNF ALS Study Group (Phase III). J Neurol Sci.
1999;169(1-2):13-21. d0i:10.1016/s0022-510x(99)00210-5

27.  EuroQol Group. EuroQol: a new facility for the measurement of health-related quality of life. Health Policy.
1990;16(3):199-208. doi:10.1016/0168-8510(90)90421-9

28. Picillo M, Cuoco S, Amboni M, et al. Validation of the Italian version of carers’ quality-of-life questionnaire
for parkinsonism (PQoL Carer) in progressive supranuclear palsy. Neurol Sci. 2019;40(10):2163-2169.
doi:10.1007/s10072-019-03944-x

29. Zigmond, A. S., & Snaith, R. P. (1983). The Hospital Anxiety and Depression Scale. Acta Psychiatrica
Scandinavica, 67, 361-370.

30. Novak, M., & Guest, C. I. (1989). Application of a multidimensional caregiver burden inventory.
Gerontologist, 29, 798-803.

31. Vidotto, G., Ferrario, S. R., Bond, T. G., & Zotti, A. M. (2010). Family Strain Questionnaire-Short Form for
nurses and general practitioners. Journal of Clinical Nursing, 19(1-2), 275-283.

32. Lancia, F. User’s Manual: Tools for Text Analysis. T-Lab Version Plus 2020. 2020. Available online:
https://www.tlab.it/?lang=it (accessed on 1 May 2023).

33. Lebart, L. Correspondence analysis, discrimination, and neural networks. In Data Science, Classification,
and Related Methods; Springer: Tokyo, Japan, 1998; pp. 423—430.

34. Schulz, R, Beach, S. R., Cook, T. B., Martire, L. M., Tomlinson, J. M., Monin, ]J. K,, ... & Czaja, S. J. (2018).
Predictors and consequences of perceived lack of choice in becoming an informal caregiver. Aging &
Mental Health, 22(6), 764-771.

35. Pinquart, M., & Sorensen, S. (2017). Associations of caregiver stressors and uplifts with subjective well-
being and depressive mood: A meta-analytic comparison. Aging & Mental Health, 21(11), 1255-1260.



https://doi.org/10.1370/afm.2222
https://doi.org/10.1007/s11920-013-0367-2
https://doi.org/10.1007/s11920-013-0367-2
https://doi.org/10.17546/msd.18253
https://doi.org/10.20944/preprints202402.0694.v1

Preprints.org (Wwww.preprints.org) | NOT PEER-REVIEWED | Posted: 12 February 2024 doi:10.20944/preprints202402.0694.v1

12

36. Navaie-Waliser, M., Feldman, P. H., Gould, D. A., Levine, C., Kuerbis, A. N., & Donelan, K. (2002). When
the caregiver needs care: The plight of vulnerable caregivers. American Journal of Public Health, 92(3), 409-
413.

37. Liu S, Liu J, Wang XD, et al. Caregiver burden, sleep quality, depression, and anxiety in dementia
caregivers: a comparison of frontotemporal lobar degeneration, dementia with Lewy bodies, and
Alzheimer's disease. Int Psychogeriatr. 2018;30(8):1131-1138. d0i:10.1017/51041610217002630

38. Wittenberg-Lyles, E., Washington, K., Demiris, G., Oliver, D. P., & Shaunfield, S. (2014). Understanding
social support burden among family caregivers. Health communication, 29(9), 901-910.

39. Langford B, Zhou Y, Miyasaki JM. Multiple System Atrophy Caregivers' Experience: A Mixed Methods
Study. Can J Neurol Sci. 2023;50(1):49-59. d0i:10.1017/cjn.2021.252

40. Thomas PT, Warrier MG, Sadasivan A, et al. Caregiver burden and quality of life of patients with
amyotrophic lateral sclerosis in India. Amyotroph Lateral Scler Frontotemporal Degener. 2018;19(7-8):606-
610. doi:10.1080/21678421.2018.1482353

41. Huitt, W. (2007). Maslow's hierarchy of needs. Educational psychology interactive, 23.

42.  Scholzel-Dorenbos, C. J., Meeuwsen, E. J., & Olde Rikkert, M. G. (2010). Integrating unmet needs into
dementia health-related quality of life research and care: Introduction of the Hierarchy Model of Needs in
Dementia. Aging and Mental Health, 14(1), 113-119.

43. Gaugler, J. E., Reese, M., & Mittelman, M. S. (2013). Effects of the NYU Caregiver intervention-adult child
on residential care placement. The Gerontologist, 53(6), 985-997.

44. Sun, Y. Ji, M, Leng, M, Li, X,, Zhang, X, & Wang, Z. (2022). Comparative efficacy of 11 non-
pharmacological interventions on depression, anxiety, quality of life, and caregiver burden for informal
caregivers of people with dementia: A systematic review and network meta-analysis. International Journal
of Nursing Studies, 129, 104204. https://doi.org/10.1016/].ijnurstu.2022.104204

45.  Mosley, P. E., Moodie, R., & Dissanayaka, N. (2017). Caregiver burden in Parkinson disease: a critical
review of recent literature. Journal of Geriatric Psychiatry and Neurology, 30(5), 235-252.
https://doi.org/10.1177/0891988717720302

46.  Aamodt, W. W, Kluger, B. M., Mirham, M., Job, A., Lettenberger, S. E., Mosley, P. E., & Seshadri, S. (2023).
Caregiver Burden in Parkinson Disease: A Scoping Review of the Literature from 2017-2022. Journal of
Geriatric Psychiatry and Neurology, 08919887231195219. https://doi.org/10.1177/08919887231195219

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.1016/j.ijnurstu.2022.104204
https://doi.org/10.1177/0891988717720302
https://doi.org/10.1177/08919887231195219
https://doi.org/10.20944/preprints202402.0694.v1

	1. Introduction
	2. Materials and Methods
	2.1. Procedure
	2.2. Assessment
	2.3. Data analysis

	3. Results
	3.1. Participants
	3.2. Quality of Life
	3.3. Caregivers burden
	3.4. Anxiety-depression axis and family strain
	3.5. Correlations with clinical features
	3.6. Qualitative analysis

	4. Discussion
	5. Conclusions
	6. Limitations and prospects
	References

