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Abstract. Background and aim of the work: Caregivers of stroke survivors play a crucial role in providing 
home care, which often involves significant stress and impacts their quality of life. Various factors, including 
caregiving responsibilities, work-life balance, and social support, influence caregivers’ well-being. This study 
aims to examine the quality of life and stress levels among caregivers of stroke survivors. Research design and 
Methods: A comprehensive survey was conducted using personalized questions and two validated instruments: 
the SF-36 Health Survey and the Perceived Stress Scale (PSS-10). Additionally, the SF-36 was employed for 
training an Artificial Intelligence (AI) model to predict perceived stress levels, generating estimated scores 
on the PSS-10. Results. The findings indicate that caregivers experience significant stress and have low qual-
ity of life scores. The AI model successfully predicted perceived stress levels, demonstrating the utility of 
combining health surveys with AI techniques for efficient stress assessment. Conclusions: Understanding 
the experiences and well-being of caregivers is essential for developing targeted interventions to support 
them. Improving caregivers’ quality of life can enhance the overall management of stroke-affected patients.  
(www.actabiomedica.it)
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Introduction

Stroke represents the second leading cause of 
death and the third leading cause of global disability 
(1–5), accounting for 9-10% of all deaths and caus-
ing disability in over 80 million individuals (6). In 
Italy, there are 90,000 hospitalizations due to cerebral 
stroke, of which 20% are recurrent cases. Only 25% of 

survivors fully recover, while 75% live with some form 
of disability; half of these have such severe deficits that 
they lose their independence (7). This catastrophic 
event needs immediate hospitalization for precise di-
agnosis, prevention/treatment of cardiac, respiratory, 
and metabolic complications, as well as early initia-
tion of rehabilitation. Medical advancements have in-
creased the number of survivors, but many experience 
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disabilities and complications such as falls, pneumonia, 
infections, depression, social isolation, physical/cogni-
tive deficits, and recurrences even after a year (8,9).

Chronic disability, especially among those over 65,  
leads to dependence on caregivers, often cohabiting, 
for daily routines (3). This transforms caregiving into a 
full-time commitment, impacting the caregiver’s psy-
chophysical and social well-being (10). During post-
stroke care, caregivers face stress related to both the 
patient (functional/neurological/emotional status) and 
themselves (time of care/health/emotional state/stress 
coping/social support). Gender, age, relationship, and 
profession have minimal impact (11).

The caregiver’s well-being affects the assisted per-
son’s recovery. Studies show that support from profes-
sionals and close individuals can alleviate the burden 
(12,13). Family caregivers often lack the skills to ad-
dress physical, cognitive, emotional, and behavioral 
issues (14), leading to depression, psychophysical defi-
cits, reduced quality of life, and isolation (8). This also 
affects employment, causing reduced working hours, 
resignations, or early retirements (15).

Caregiver challenges hinder high-quality care, 
impacting the survivor’s recovery and increasing the 
risk of other conditions/mortality, for both the patient 
and the caregiver (16). The caregiver’s quality of life 
decreases compared to the general population, with 
anxiety, concerns about the patient’s health, and re-
habilitation costs. Studies demonstrate that caregivers 
have an incidence of mental health disorders similar to 
or higher than patients (15). During the COVID-19 
pandemic, the challenges for stroke survivors and their 
caregivers intensified significantly. Lockdowns and 
healthcare system strains restricted access to routine 
medical care, rehabilitation services, and social sup-
port networks (17–21). The fear of virus transmission 
further isolated stroke survivors and their caregivers, 
exacerbating feelings of loneliness and stress. Caregiv-
ers had to navigate the complexities of protecting the 
stroke survivor from infection while managing their 
ongoing medical needs. Additionally, the interruption 
of in-person therapeutic and support services shifted 
more responsibility onto caregivers, often without ad-
equate preparation or resources. This led to increased 
psychological stress, anxiety, and burden among car-
egivers, complicating their already demanding roles. 

The pandemic highlighted the critical need for resil-
ient healthcare strategies that can maintain continu-
ous care for stroke survivors and support for caregivers, 
even in times of global health crises.

In literature, there are few studies that have ana-
lyzed the interaction among the patient, family mem-
bers, and the home care worker, as well as the training 
of the latter (22).

In this study, we examined the quality of life and 
stress in a population of caregivers assisting stroke sur-
vivors at home through a questionnaire.

By identifying key factors associated with caregiv-
ers’ stress and quality of life, this study not only con-
tributes to a deeper understanding of the challenges 
faced by caregivers but also serves as a crucial founda-
tion for developing tailored strategies. These strategies, 
informed by empirical evidence, aim to enhance car-
egivers’ well-being and improve the overall quality of 
care for stroke patients. The results also have potential 
implications for shaping health policy and caregiver 
support programs, ensuring that interventions are both 
effective and targeted.

Methods

Study design and methodology

From September 2022 to March 2023, a survey 
was administered among a population of stroke car-
egivers. One-hundred and one subjects have agreed to 
participate in the study. The survey was conducted by 
means of an anonymous questionnaire distributed on a 
voluntary basis. All sections of the questionnaire were 
computerized using a preset form from the Google 
Drive platform, and the study was conducted through 
electronic dissemination. Facebook groups of various 
types and Instagram pages used for publishing com-
puterized questionnaires were contacted. The sam-
pling used was (virtual) snowball sampling until data 
saturation.

Survey instrument

Assessment was conducted using a questionnaire 
containing ‘ad hoc’ questions to gather information on 
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caregivers’ training and prior knowledge before start-
ing caregiving, pre-stroke lifestyle, and post-stroke 
consequences for the patient. In addition to these cus-
tomized questions, two validated questionnaires were 
included to assess quality of life and stress.

In detailed, the questionnaire consists of  
3 sections: The first section (17 items) comprises 
socio-demographic data of both caregivers and pa-
tients, including gender, age, nationality, marital status, 
level of education, employment status, relationship be-
tween caregiver and patient, presence of children, and 
type of stroke. Additionally, it gathers information re-
lated to the caregiving, such as the amount of care time 
provided per day and the number of years of assistance. 
The second section (20) includes information about 
caregivers’ knowledge and training about the stroke 
before caregiving and the difficulty they encountered 
once they started providing assistance. The third sec-
tion (29) investigates the lifestyle of the care recipients 
before stroke and the psycho-physical consequences 
of it. In addition to the above, we have included two 
other validated questionnaires: the 36-item short-form 
health survey (SF-36) (23) and the Perceived Stress 
Scale (PSS-10) (24).

The SF-36 questionnaire provides a general as-
sessment on different aspects of life and health. It con-
sists of 8 health domains: physical functioning (PF); 
role limitations because of physical problems (RP);  
bodily pain (BP); general health (GH); vitality  
(VT); social functioning (SF); role limitations because 
of emotional problems (RE); and mental health (MH). 
SF-36 scores were calculated using the methods set 
out by Ware et al. (24) and range from 0 to 100, with 
higher scores indicating a better health state.

To measure perceived stress, the PSS-10 ques-
tionnaire (24) was used, assigning a score from 0 to 40  
based on 10 questions. It is a validated and reliable 
questionnaire to measure stressful experiences and re-
sponses to stress over the previous 4 weeks (24). Of the 
three versions (4-, 10-, and 18-item measurements), 
the PSS-10 is considered the one with the most sat-
isfactory psychometric properties (25). Each item in 
the questionnaire is rated on a 5-point Likert scale e 
(0 = never, 1 = almost never, 2 = sometimes, 3 = fairly 
often, 4 = very often). Scores for the four positively 
stated items (Items 4, 5, 7, 8) are scored in a reverse 

manner. Higher scores indicating higher levels of per-
ceived stress.

Statistical analysis

The answers of all respondents to the question-
naire items were reported using descriptive statistics. 
Continuous variables were summarized using the mean 
and standard deviation (SD), and categorical variables 
were summarized using frequencies and percentages. 
For the two validated questionnaires, descriptive sta-
tistics for the item responses, such as the item median, 
standard deviation, skewness, floor, and ceiling effects, 
and 95% confidence intervals, were assessed and re-
ported for each scale score. Cronbach’s alpha was used 
to measure the scale internal consistency reliability. 
To determine the factors that influence the anxiety of 
caregivers, a one-way ANOVA was performed. The 
statistical analyses were conducted for all qualitative 
and quantitative variables using MATLAB software. 
Statistical significance level was set at p<0.05.

Machine learning

To optimize the evaluation process and save time 
and resources, the SF-36 questionnaire was also used as 
feature set to train an artificial intelligence (AI) model. 
This model was able to predict the level of perceived 
stress, providing an estimated score on the PSS-10 
scale. Consequently, in addition to providing an esti-
mation of the quality of life based on SF-36 question-
naire data, the model allows obtaining an indication of 
the stress level that participants would have reported if 
they had completed the PSS-10 questionnaire.

Similarly to the approach used by Choi (26), 
the respondents were divided into two groups based 
on the PSS-10 scale: high stress (n=48, 47%) vs. low 
stress (n=53, 53%). For this purpose, the PSS-10 items 
were summed, and each total score was then divided 
by its mean value (M = 22.79). Subsequently, results 
below the mean value were coded as “1” (representing 
“low stress”), while results above the mean value were 
coded as “2” (representing “high stress”). A supervised 
Machine Learning approach was then employed to 
classify caregivers into high vs. low stress using a su-
pervised approach based on the classes obtained from 
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Half of the sample was from Italy while the other half 
had different nationality. Most of the participants 
(43%) had completed higher secondary education, and 
37% had a university degree. Sixty-two percent of the 
participants were either students or workers, while 
39% were unemployed or retired. Forty-two percent 
of the surveyed caregivers have been taking care of 
their care recipient for more than 1 year, with 21% 
of them providing care for over 10 years. Addition-
ally, almost half of them (40%) dedicate more than a 
full workday (12-24 hours) to their care recipient. In 
most cases (44%) caregivers assist the wife or husband, 
while in 32% of cases, the caregiver is a parent or child 
(17%). On the other hand, the section concerning care 
recipients, the respondents reported that they were 
predominantly male (59%), most of whom were mar-
ried (67%), had children (78%), and had a high school 
diploma (36%). Ischemic stroke was the most common 
reason for stroke (81%). Sixty-two percent of the care 
recipients were unemployed or retired or lost their jobs 
because of the stroke, while 5% were disabled.

Questionnaire items

The questionnaire items were evaluated for all 
respondents and data were collected (Tables 2-5).

Table 2 investigates caregivers’ knowledge about 
stroke and the sources from which they obtained in-
formation about the disease. It also examines the num-
ber of hours of care the caregiver provides per day and 
whether they have received adequate training and in-
formation about managing the patient at home. Eighty 
percent of the respondents had heard about stroke be-
fore their care recipient’s diagnosis. Surprisingly, 50% 
of them state that they had rarely or never heard about 
it at school or in a healthcare setting (42%), with most 
of the information coming from their family (26%), 
mass media (18%), or friends (16%). Even more as-
tonishingly, 60% of caregivers declared they had not 
been informed by the health care facility or received 
an informational pamphlet (70%) about the possible 
critical care issues and aspects they would face once 
they returned to home care. Moreover, more than half 
of the respondents (56%) declared that they had not 
been involved in the care process of the care recipient 
during the hospitalization period, and only 15% of the 

the PSS-10 scale and using the SF-36 items as features 
to train the classifier. To ensure fairness in the classifi-
cation process, the features were normalized to a range 
of 0-1 using min-max normalization on the training 
set, and the same normalization parameters were ap-
plied to the test set samples. Three different classifi-
ers (Naive Bayes, decision trees, and support vector 
machine) were tested. The training process followed a 
Hold-Out cross-validation scheme, with 80 percent of 
the samples used for training the network. To assess 
classification quality and determine an optimal thresh-
old value for the model classifier output, statistics such 
as the ROC curve were used. Based on the definition 
of an optimal work point on the ROC curve, a binary 
classifier was obtained. Additionally, various metrics 
of performance were used, including accuracy, average 
precision-recall, confusion matrix, and the Area Under 
the Curve (AUC) from the ROC curve. Computation 
was performed with the MATLAB software.

Ethical considerations

The study received approval from the Ethics Com-
mittee (Protocol 5252 dated 30/06/2022). The study 
was conducted in accordance with the Declaration 
of Helsinki. Prior to participation, all caregivers were 
provided with detailed information about the study’s 
purpose, procedures, potential risks, and benefits. In-
formed consent was obtained from each participant, 
ensuring their voluntary participation and their right 
to withdraw from the study at any time without con-
sequence. Consent was documented through a signed 
form, which participants could either submit electron-
ically or in person, depending on their preference.

Results

Sample demographics and baseline characteristics

A total of 101 stroke caregivers agreed to partici-
pate in the study. Baseline characteristics were collected 
and reported in Table 1. Responders were 75% females 
and 25% males. The mean age of the participants was 
47.69 years (SD = 15.84), with a range of 12-75 years. 
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Baseline Characteristics N (%)
CAREGIVER SOCIO DEMOGRAPHIC DATA
Gender
Female
Male

76 (75)
25 (25)

Age
Range
Mean
SD

12-75
47.69
15.84

Nationality
Italian
Non-Italian

51 (50)
50 (50)

Marital status
Married
Single
Separated/Divorced
Widower

64 (63)
28 (28)
8 (8)
1 (1)

Education level
No title
Junior high school diploma
High school graduation
Higher Diploma
Graduate Diploma
Postgraduate training

0
10 (10)
10 (10)
44 (43)
19 (19)
18 (18)

Employment status
Caregiver
Civil servant
Private employee
Freelancer
Unemployed
Retired
Student
Invalid

2 (2)
20 (20)
26 (26)
7 (7)

17 (17)
22 (22)
7 (7)

0

How long have you been caring for 
the caregiver?
1-3 months
6-12 months
1-3 years
>10 years

16 (16)
22 (22)
42 (42)
21 (21)

How many hours of daily assistance 
do you devote to the caregiver?
3
4-6
7-12
12-24

22 (22)
18 (18)
21 (21)
40 (40)

SOCIO-DEMOGRAPHIC DATA OF THE ASSISTED 
PERSON
Gender
Female
Male

41 (41)
60 (59)

Baseline Characteristics N (%)
Marital status
Married
Single/Celibate
Separated/Divorced
Widower

68 (67)
10 (10)
3 (3)

20 (20)

Education level
No title
Junior high school diploma
High school graduation
Higher Diploma
Graduate Diploma
Postgraduate training

15 (15)
16 (16)
8 (8)

37 (36)
15 (15)
10 (10)

Employment status
Caregiver
Civil servant
Private employee
Freelancer
Unemployed
Retired
Student
Invalid
missing

0
8 (8)

16 (16)
8 (8)
9 (8)

54 (53)
0

5 (5)
1 (1)

The patient lost the job due to the 
stroke
No
Yes

65 (64)
36 (36)

Does the patient have children?
No
Yes

22 (22)
79 (78)

Degree of relationship between the 
Caregiver and the Patient
Parents
Son/Daughter
Brother/Sister
Wife/Husband
Comrade
Son-in-law/Daughter-in-law
Grandfather/Grandmother
Father-in-law/Mother-in-law
Aunt/Uncle
Grandson
Cousin
Friend
Acquaintance
missing

15 (15)
17 (17)
4 (4)

44 (44)
4 (4)
2 (2)
2 (2)
1 (1)
1 (1)
2 (2)
1 (1)
2 (2)
5 (5)
1 (1)

Type of stroke
Hemorrhagic stroke
Ischemic stroke

19 (19)
82 (81)

Table 1. Sampling characteristics of all respondents (socio-demographics data and information about the caregiver and the care 
recipients) (n=101).
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N (%)
Before the diagnosis, had you ever 
heard of stroke?
No
Yes

20 (20)
81 80

If you answered YES to the previous 
question, in what area did you hear 
about it?
MASS MEDIA
Always
Often
Occasionally
Rarely
Never
FAMILY
Always
Often
Occasionally
Rarely
Never
SCHOOL
Always
Often
Occasionally
Rarely
Never
FRIENDS
Always
Often
Occasionally
Rarely
Never
SANITARY
Always
Often
Occasionally
Rarely
Never

1 (1)
17 (17)
43 (43)
21 (21)
19 (19)

5 (5)
21 (21)
25 (25)
21 (21)
29 (29)

1 (1)
8 (8)

26 (26)
15 (15)
51 (50)

1 (1)
15 (15)
33 (32)
28 (28)
24 (24)

13 (13)
16 (16)
30 (29)
18 (18)
24 (24)

Before caring for the caregiver, did 
you attend any training?
No
Yes

86 (85)
15 (15)

Prior to discharge from the health 
care facility where your patient was 
admitted, were you informed about 
possible critical care issues at home?
No
Yes

60 (60)
41 (41)

Did the health care facility provide 
you with an informational pamphlet 
about the aspects to be monitored at 
home?
No
Yes

70 (70)
31 (31)

N (%)
During your hospitalization period, 
did the health care staff involve you 
in the care process?
No
Yes

56 (56)
45 (45)

Please indicate what difficulties you experienced in the 
early stage of the disease (at home)
Lack/absence of information on 
disease outcomes.
Very
Quiet
Little
Not at all

53 (53)
27 (27)
12 (12)
9 (9)

Lack of/absence of information 
about health care providers who can 
deliver home care.
Very
Quiet
Little
Not at all

56 (56)
25 (25)
11 (11)
9 (9)

Lack/absence of training on 
medication management and daily 
physical activities.
Very
Quiet
Little
Not at all

39 (39)
21 (21)
30 (30)
11 (11)

Lack/absence of health care from 
Doctors and Nurses, Home Health 
Care Workers
Very
Quiet
Little
Not at all

43 (43)
30 (30)
19 (19)
9 (9)

Lack/absence of psychological 
support both during his or her 
inpatient stay and at home.
Very
Quiet
Little
Not at all

62 (62)
21 (21)
9 (9)
9 (9)

Which of the following is a cause 
of the stress caused by your client’s 
illness? (You may also indicate more 
than one cause)
Need to be assisted in all life activities.
Need to be understood in the 
expression of needs Inadequacy of aids 
and spaces at home.
Lack of aids to cope with disability.
Lack of territorial nursing and 
medical supports in the home

51 (22)
48 (21)

41 (18)
33 (15)
53 (23)

Table 2. Information about caregivers’ knowledge and training about the stroke before caregiving (n=101)
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N (%)
Are there territorial agencies that 
help you at home to assist your 
family member?
No
Yes

69 (68)
32 (32)

If you answered yes to the previous 
question, they are:
Public
Privates
Missing

21 (21)
11 (11)
58 (58)

Do you think there are territorial 
interventions to be made to help you 
on a daily basis?
No
Yes

29 (29)
72 (72)

Do you think transporting these 
patients to the hospital for follow-up 
visits is difficult?
No
Yes

26 (26)
75 (75)

Do you believe, however, that 
nursing or home support figures 
could help you on a daily basis in 
caring for your family member?
No
Yes

15 (15)
86 (86)

In the moments of greatest distress, 
whom did you ask for help?
Work colleagues
Friends
Family
Psychologist/psychotherapist
General practitioner
Medical specialist
Spiritual father
None

9 (6)
33 (22)
61 (40)
8 (5)

13 (9)
8 (5)
3 (2)

17 (11)

Were you taking antidepressant/
anxiolytic drugs before caring for 
your caregiver?
No
Yes

87 (87)
14 (14)

Do you currently take 
antidepressant/anxiety medications?
No
Yes

74 (74)
27 (27)

subjects attended a training course before taking care 
of the care recipient.

In the initial phase of home disease management, 
caregivers reported numerous difficulties, including a 

lack of information on disease outcomes, medication 
management, healthcare assistance, and psychological 
support (>50%). Incredibly, 68% of the respondents 
stated that there are no local institutions to assist the 
family member at home. Only the remaining 32% are 
aware of public (21%) and private (11%) organizations. 
Many caregivers indeed believe that it is necessary to 
establish external territorial interventions (72%) and 
introduce healthcare support personnel at home to 
help with daily care activities (86%). Even transport-
ing care recipients to the hospital for check-ups seems 
challenging (75%). All these factors inevitably lead to 
stress for caregivers, of whom 13% have started taking 
antidepressant/anxiolytic medications only after be-
ginning caregiving. Furthermore, in times of distress, 
many of them turn to family members (40%) or friends 
(22%), while the figure of a psychologist or primary 
care and specialist doctor represents only a very small 
proportion (5%, 14% respectively).

Table 3 shows the lifestyle of the care recipi-
ent before the onset of the stroke to identify po-
tential responsible risk factors and the presence of 
psycho-physical consequences of the stroke, which 
could have also led to the patient’s hospitalization. 
Interestingly, more than half of caregivers (53%) had 
hypertension before stroke. Other risk factors stated to 
a lesser extent include cigarette smoking (23%), being 
sedentary (31%), and the presence of previous medical 
conditions (26%).

Even more impactful, however, are the psycho-
physical consequences manifested following a stroke. 
Disability was experienced by 63% of those who had 
a stroke, with an additional 18% requiring hospitali-
zation because of it. Among these individuals, nearly 
half (47%) experienced severe disability. Other con-
sequences include impaired balance (70%) and falls 
(45%), high blood pressure (65%), sleep (54%) and 
eating disorders (35%), dysphagia (44%), dehydration 
(35%), pressure ulcers (30%), and pneumonia (19%). 
At the psychological level, caregivers reported various 
conditions felt by their care recipients. These include 
anxiety (75%), fear (74%), mood alterations (72%), dif-
ficulty accepting the illness (72%), depression (71%), 
cognitive impairment (67%), feelings of inadequacy 
(61%), confusional states (61%), psychomotor agita-
tion (56%), reduced state of consciousness (54%), and 
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N (%)

LIFESTYLE OF THE PATIENT BEFORE 
THE STROKE

Could you describe your recipient’s lifestyle before 
the acute event?

HYPERTENSION
No
Yes
I don’t know.

32 (32)
53 (53)
16 (16)

ALCOHOL ABUSE
No
Yes
I don’t know.

89 (89)
5 (5)
7 (7)

DRUG ABUSE
No
Yes
I don’t know.

96 (96)
2 (2)
3 (3)

CIGARETTE SMOKING ABUSE
No
Yes
I don’t know.

75 (75)
23 (23)
3 (3)

SEDENTARY
No
Yes
I don’t know.

63 (63)
31 (31)
7 (7)

PRESENCE OF PREVIOUS 
PATHOLOGIES
No
Yes
I don’t know.

57 (5)
26 (26)
18 (18)

HAD NO RISK FACTORS
No
Yes
I don’t know.

49 (49)
30 (30)
22 (22)

PSYCHOPHYSICAL CONSEQUENCES OF THE 
STROKE
Please indicate which of these consequences occurred and 
which of these listed generated a hospitalization of the 
patient

POST-STROKE DISABILITY
Presence
Presence, with hospitalization
Absence

63 (63)
18 (18)
20 (20)

FEAR
Presence
Presence, with hospitalization
Absence

62 (62)
12 (12)
27 (27)

ANXIETY
Presence
Presence, with hospitalization
Absence

65 (65)
10 (10)
26 (26)

N (%)

DEPRESSION
Presence
Presence, with hospitalization
Absence

62 (62)
9 (9)

30 (30)

INADEQUACY
Presence
Presence, with hospitalization
Absence

55 (55)
6 (6)

40 (40)

STATES OF CONFUSION
Presence
Presence, with hospitalization
Absence

48 (48)
13 (13)
40 (40)

PSYCHO-MOTOR AGITATION
Presence
Presence, with hospitalization
Absence

40 (40)
16 (16)
45 (45)

MOOD ALTERATIONS
Presence
Presence, with hospitalization
Absence

63 (63)
9 (9)

29 (29)

REDUCED STATE 
OF CONSCIOUSNESS
Presence
Presence, with hospitalization
Absence

41 (41)
13 (13)
47 (47)

COGNITIVE IMPAIRMENT
Presence
Presence, with hospitalization
Absence

52 (52)
15 (15)
34 (34)

SLEEP DISORDERS
Presence
Presence, with hospitalization
Absence

51 (51)
3 (3)

47 (47)

EATING DISORDERS
Presence
Presence, with hospitalization
Absence

27 (27)
8 (8)

66 (66)

DEHYDRATION
Presence
Presence, with hospitalization
Absence

27 (27)
8 (8)

66 (66)

DYSPHAGIA
Presence
Presence, with hospitalization Absence

30 (30)
14 (14)
57 (57)

PNEUMONIA
Presence
Presence, with hospitalization
Absence

7 (7)
12 (12)
82 (82)

Table 3. Lifestyle of the care recipients before stroke and the psycho-physical consequences.
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N (%)

ALTERATIONS IN BALANCE
Presence
Presence, with hospitalization Absence

59 (59)
11 (11)
31 (31)

FALLS
Presence
Presence, with hospitalization Absence

32 (32)
13 (13)
56 (56)

ARTERIAL HYPERTENSION
Presence
Presence, with hospitalization
Absence

51 (51)
14 (14)
36 (36)

DIFFICULTY ACCEPTING  
THE DISEASE
Presence
Presence, with hospitalization
Absence

64 (64)
8 (8)

29 (29)

DIFFICULTY UNDERGOING 
TREATMENT
Presence
Presence, with hospitalization
Absence

30 (30)
13 (13)
58 (58)

DECUBITUS INJURIES
Presence
Presence, with hospitalization
Absence

20 (20)
10 (10)
71 (71)

IF DISABILITY HAS OCCURRED, 
INDICATE THE  DEGREE
Severe
Moderate
Mild
missing

47 (47)
42 (42)
9 (9)
3 (3)

difficulty undergoing treatment (43%), which are the 
most common, and many of them also required hospi-
tal intervention with hospitalization.

Table 4 and Table 5 refer to the SF-36 and 
PSS-10 questionnaire responses and their relative per-
centage, respectively. Frequency distribution of scores 
in percent were summarized in Figure 1.

Quality of life and stress score analysis

The part A of Table 6 presents the descriptive sta-
tistics and characteristics of the score distributions for 
the entire SF-36 questionnaire.

A very poor health has been reported by caregivers, 
with value scores ranging from 27 to 61%. The high-
est score is given to PF (61%), followed by RE (51%),  

Impact Of Caregiver’s Quality Of Life N (%)
In general, you would say that your health is:
Excellent
Very good
Good
Passable
Poor

8 (8)
9 (9)

27 (27)
43 (43)
14 (14)

Compared to a year ago, how would you rate 
your overall health now?
Definitely better than a year ago
A little better now than a year ago
About the same as a year ago
A little worse now than a year ago
Definitely worse now than a year ago

18 (18)
0

31 (31)
28 (28)
24 (24)

The following questions are about some activities that you 
might perform in the course of any given day. Does your 
health currently limityou in performing these activities?
Physically demanding activities, such  
as running, lifting heavy objects, playing 
strenuous sports.
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

38 (38)
36 (36)
27 (27)

Moderate strenuous activities, such  
as moving a table, vacuuming, playing bocce 
ball, or taking a bike ride.
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

26 (26)
35 (35)
40 (40)

Lifting or carrying shopping bags
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

18 (18)
36 (36)
47 (47)

Climb a few floors of stairs.
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

25 (25)
35 (35)
41 (41)

Going up one floor of stairs
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

21 (21)
33 (33)
47 (47)

Bending, kneeling, or stooping
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

30 (30)
32 (32)
39 (39)

Walking a kilometer
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

23 (23)
32 (32)
46 (46)

Table 4: The 36-item short-form health survey (SF-36) 
questionnaire items.

Table 4 (Continued )
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Impact Of Caregiver’s Quality Of Life N (%)

Walk a few hundred meters.
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

21 (21)
25 (25)
55 (55)

Walk about one hundred meters.
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

16 (16)
25 (25)
60 (60)

Bathing or dressing yourself.
Yes, it limits me a lot.
Yes, it partially limits me.
No, it doesn’t limit me at all

18 (18)
20 (20)
63 (63)

In the past four weeks, have you experienced the following 
problems at work or in other daily activities due to your 
physical health?

Reduced time spent on work or other 
activities.
No
Yes

30 (30)
71 (71)

You have achieved less than you would have 
wanted.
No
Yes

25 (25)
76 (76)

Had to limit certain types of work or other 
activities.
No
Yes

28 (28)
73 (73)

Had difficulty in performing work or other 
activities, (e.g., struggled more)
No
Yes

27 (27)
74 (14)

In the past four weeks, have you experienced the 
following problems at work or in other daily activities 
due to your emotional state (such as feeling depressed or 
anxious)?

Reduced time spent on work or other 
activities.
No
Yes

24 (24)
77 (77)

You have achieved less than you would have 
wanted.
No
Yes

30 (30)
71 (71)

Had a lapse in concentration at work or in 
other activities.
No
Yes

27 (27)
74 (74)

Impact Of Caregiver’s Quality Of Life N (%)

In the past four weeks, to what extent has your 
physical health or emotional state interfered 
with normal social activities, with family, 
friends, neighbors, and groups you belong to?
Very much
Very
A little bit
Slightly
Not at all

20 (20)
21 (21)
33 (33)
14 (14)
13 (13)

How much physical pain have you 
experienced in the past four weeks?
Very strong
Strong
Moderate
Mild
Very slight
None

17 (17)
12 (12)
26 (26)
13 (13)
15 (15)
18 (18)

In the past four weeks, to what extent has 
pain hindered you in your usual work (both at 
home and away from home)?
Very much
Very
A little bit
Slightly
Not at all

16 (16)
20 (20)
22 (22)
16 (16)
27 (27)

The following questions relate to how you have felt in the 
past four weeks.

Answer each question by choosing the answer that is closest 
to your case. How long in the last four weeks have you felt:

Lively and bright
Always
Almost always
Long time
Part of the time
Almost never
Never

4 (4)
7 (7)

12 (12)
28 (28)
36 (36)
14 (14)

Very agitated 
Always
Almost always
Long time
Part of the time
Almost never
Never

12 (12)
23 (23)
12 (12)
33 (33)
13 (13)
8 (8)

So down in the dumps that nothing could 
have cheered you up.
Always
Almost always
Long time
Part of the time
Almost never
Never

8 (8)
21 (21)
16 (16)
26 (26)
17 (17)
13 (13)
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Impact Of Caregiver’s Quality Of Life N (%)

Choose the answer that best describes how true or false 
the following statements are.

I seem to get sick a little easier than others.
Completely true
Largely true
I don’t know.
Largely false
Completely false

13 (13)
27 (27)
30 (30)
17 (17)
14 (14)

My health is like other people’s health.
Completely true
Largely true
I don’t know.
Largely false
Completely false

5 (5)
30 (30)
36 (36)
19 (19)
11 (11)

I expect that my health will deteriorate.
Completely true
Largely true
I don’t know.
Largely false
Completely false

15 (15)
38 (38)
23 (23)
16 (16)
9 (9)

I enjoy excellent health.
Completely true
Largely true
I don’t know.
Largely false
Completely false

7 (7)
33 (33)
20 (20)
22 (22)
19 (19)

Impact Of Caregiver’s Quality Of Life N (%)

Calm and serene
Always
Almost always
Long time
Part of the time
Almost never
Never

5 (5)
12 (12)
17 (17)
27 (27)
30 (30)
10 (10)

Full of energy 
Always
Almost always
Long time
Part of the time
Almost never
Never

3 (3)
9 (9)

14 (14)
27 (27)
27 (27)
21 (21)

Discouraged and sad
Always
Almost always
Long time
Part of the time
Almost never
Never

15 (15)
22 (22)
15 (15)
32 (32)
13 (13)
4 (4)

Exhausted
Always
Almost always
Long time
Part of the time
Almost never
Never

16 (16)
28 (28)
21 (21)
21 (21)
11 (11)
4 (4)

Happy
Always
Almost always
Long time
Part of the time
Almost never
Never

5 (5)
13 (13)
11 (11)
31 (31)
26 (26)
15 (15)

Tired
Always
Almost always
Long time
Part of the time
Almost never
Never

25 (25)
27 (17)
21 (21)
22 (22)
3 (3)
3 (3)

In the past four weeks, how long has your 
physical health or emotional state interfered 
with your social activities, family, friends?
Always
Almost always
Part of the time
Almost never
Never

19 (19)
23 (23)
35 (35)
17 (17)
7 (7)

but in general, all the values are below 50%, denot-
ing very poor quality of life. Skewness ranges between 
-0.45 and 0.52, with most values positive, demonstrat-
ing again a low health score. The caregiver group’s low-
est mean score is for the RP and BP scales (27% each), 
with positive skewness (+1.02). However, the same 
scales have shown ceiling effects (18.19% and 24.42%, 
respectively), indicate that a good percentage of car-
egivers reported having good physical function and be-
ing able to handle the responsibilities and tasks related 
to patient care without severe limitations. The internal 
consistency reliability for all items was 0.94. The mini-
mum Cronbach’s alpha was greater than 0.60. For 5 
out of 8 scales, Cronbach’s alpha was greater than 0.80 
and for both the PF scale and RE scale was greater 
than 0.90, satisfying Nunnally’s criterion of 0.7 (27). 
These measure of consistency were also better than 
those reported in other similar studies (28–30).

The part B of the Table 6 shows the descriptive 
statistics and characteristics of the score distributions 
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for the entire PSS-10 questionnaire. The PSS-10 score 
ranged from 8 to 40 (SD 1.97), denoting a certain vari-
ability, with the mean of 23. The internal consistency 
is greater than 0.70.

To determine the factors that influence the anxi-
ety of caregivers, univariate analysis was performed. 
Factors such as gender, care time per day, relation-
ship to the patient, occupational status but also some 
psycho-physical consequences of stroke and difficulties 
of the caregiver in managing the patient at home, were 
found to be significantly associated with high levels of 
stress (PSS-10 scale), low quality of life (SF-36 scale), 
or both. These results are shown in Table 7.

Table 5. Perceived Stress Scale (PSS-10) responses and relative 
percentages.

PERCEIVED STRESS SCALE N (%)

In the past month, how often have you felt 
out of sorts because something unexpected 
happened?
Never
Almost never
Sometimes
Quite often
Very often

23 (23)
23 (23)
21 (21)
17 (17)
17 (17)

In the past month, how often have you felt 
that you were not able to have control over 
the important things in your life?
Never
Almost never
Sometimes
Quite often
Very often

13 (13)
15 (15)
27 (27)
21 (21)
25 (25)

In the past month, how often have you felt 
nervous or stressed?
Never
Almost never
Sometimes
Quite often
Very often

6 (6)
16 (16)
28 (28)
28 (28)
23 (23)

In the past month, how often have you felt 
confident about your ability to manage your 
personal problems?
Never
Almost never
Sometimes
Quite often
Very often

17 (17)
26 (26)
34 (34)
14 (14)
10 (10)

In the past month, how often did you feel 
that things were going  as you said?
Never
Almost never
Sometimes
Quite often
Very often

20 (20)
28 (28)
40 (40)
10 (10)
3 (3)

In the past month, how often have you felt 
that you could not stand behind all the 
things you had to do?
Never
Almost never
Sometimes
Quite often
Very often

7 (7)
20 (20)
31 (31)
13 (13)
30 (30)

In the past month, how often did you feel 
that you were able to control what irritates 
you in your life?
Never
Almost never
Sometimes
Quite often
Very often

13 (13)
27 (27)
33 (33)
16 (16)
12 (12)

In the past month, how often did you feel 
you mastered the situation?
Never
Almost never
Sometimes
Quite often
Very often

15 (15)
33 (33)
26 (26)
11 (11)
6 (6)

In the past month, how often have you been 
angry about things that were out of your 
control?
Never
Almost never
Sometimes
Quite often
Very often

14 (14)
14 (14)
28 (28)
21 (21)
24 (24)

In the past month, how often have you 
felt that the difficulties are being were 
accumulating to a point where you could 
not overcome them?
Never
Almost never
Sometimes
Quite often
Very often

12 (12)
20 (20)
26 (26)
15 (15)
28 (28)
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Figure 1. Frequency distribution of scores.
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patients and analyze the impact of caregiving on their 
quality of life and stress levels. The assessment was 
conducted through a questionnaire that included tai-
lored questions to gather information about caregivers’ 
prior training and knowledge before starting caregiv-
ing, pre-stroke lifestyle, and post-stroke consequences 
for the patients and caregivers. In addition to these 
personalized questions, two validated questionnaires, 
SF-36, and PSS-10 respectively, were also used to 
evaluate quality of life and stress.

The demographic characteristics of the sample re-
vealed that most caregivers were female (75%), with an 
average age of approximately 48 years. This aligns with 
previous research indicating that caregiving is often 

A Machine Learning approach was then employed 
to classify caregivers into high vs. low stress using a su-
pervised approach based on the classes obtained from 
the PSS-10 scale. The best results were obtained with 
the Naïve Bayes classifier. The trained model correctly 
identified 85% of PSS-10 score, achieved a sensitivity 
of 100% and a specificity of 73% (Table 8). The AUC 
from the test ROC curve was 0.94 (Figure 2).

Conclusions

The present study aimed to investigate the expe-
riences and challenges faced by caregivers of stroke 

Role Limitaitons (Emotional)
G

Score

0 0 10 20 30 40 50 60 70 80 90 100

5

10

15

20

25

30

Pe
rc

en
t o

f C
ar

eg
iv

er
s

Score

0 0 10 20 30 40 50 60 70 80 90 100

5

10

15

20

25

30

Pe
rc

en
t o

f C
ar

eg
iv

er
s

Mental Health
H

PSS-10 score

Score
0

0

1

2

3

4

5

6

7

8

9

10

10 20 30 40

I

Pe
rc

en
t o

f C
ar

eg
iv

er
s

Figure 1. (continued)



Acta Biomed 2024; Vol. 95, N. 5: e2024158 15

for improvement in stroke education. This is in line 
with other studies, which report that family caregivers 
of stroke patients express the need for education and 
information (33).

Approximately 44% of stroke survivors are dis-
charged directly home without hospital or outpatient 
rehabilitation services (34). Often, home discharge 
represents a second, unexpected crisis for both pa-
tients and their family caregivers (34). The caregiver’s 
top priority is undoubtedly to be informed about the 
nature of the condition, which arises so suddenly 
and violently that it leaves family members of stroke 
patients undoubtedly unprepared and powerless. 
The information needs highlighted in the study by  
Lutz et al. (32) focus on recovery prognosis, how to 
provide assistance after discharge, and the available 
resources that could aid in post-discharge care. Our 
study highlighted the lack of training and preparation 
provided to caregivers by healthcare professionals, both 
before and after assuming caregiving responsibilities. 

undertaken by middle-aged individuals, especially 
women (31). Interestingly, our study’s sample included 
caregivers from various nationalities, underscoring the 
global nature of caregiving and the universality of the 
challenges faced.

Stroke can lead to a decrease in self-sufficiency 
and an increase in care needs. Its sudden onset is over-
whelming for family members who often find them-
selves taking on the role of caregivers within a few days 
of the event (32). Therefore, there is a need to edu-
cate and involve caregivers from the early stages of the 
care process. In our study, while a significant portion 
of caregivers had heard about stroke before their care 
recipient’s diagnosis, the majority had rarely or never 
encountered information about stroke in educational 
or healthcare settings. This implies a potential gap in 
disseminating crucial information about stroke pre-
vention, recognition, and management. Our findings 
concerning caregivers’ knowledge about stroke and 
their sources of information suggest that there is room 

Table 6. Descriptive statistics of score distributions for SF-36 and PSS-10 questionnaire. Cronbach’s alpha was used to measure the 
scales’ internal consistency reliability.

PART A:
Scale SF-36

No. of 
items Score 95% CI Median SD % floor† % ceiling‡ Skewness

Cronbach’s α*
Total  

items = 0.94

Physical 
Functioning (PE)

10 61 61.27-61.41 65 1.13   4.60   2.34 -0.45 0.9

Role Physical (RP)   4 27 27.12-27.33   0 1.06   6.81 18.19 1.02 0.8

Bodily Pain (BP)   3 27 26.55-26.91   0 1.57   8.91 24.42 1.02 0.7

General Health 
(GH)

  4 35 35.00-35.20 35 1.00   0.87   4.70 0.52 0.7

Vitality (VT)   5 45 44.56-44.78 48 1.27   1.39   2.38 0.17 0.8

Social Functioning 
(SF)

  2 44 43.41-43.97 50 2.00   4.95   9.65 0.16 0.8

Role Emotional 
(RE)

  2 51 50.81-51.17 45 1.31 11.14   8.17 0.08 0.9

Mental Health 
(MH)

  5 45 44.94-45.45 40 2.90   3.96   3.01 0.23 0.6

PART B:
Scale PSS-10

No. of 
items

Score 95% CI Median SD % floor† % ceiling‡ Skewness Cronbach’s α*

PSS-10 items 10 23 22.90-23.14 23 1.97   1.05   2.10 -0.18 0.72

†Percentage of subjects with worst possible score.
‡Percentage of subjects with best possible score.
*Measure of internal consistency.
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Table 7. Univariate analysis of the stress scores of caregivers (n=101). A p-value <0.05 was considered statistically significant  
(*p<0.05; **p<0.01; ***p<0.001).

Influencing factor Group n (%) µ±SD
SF-36

F (p-value)
PSS-10

F (p-value)

Age ≤ 50
51-60
61-70
≥71

45(44)
37(37)
16(16)
3(3)

41.26±30.48
56.45±27.89
67.81±20.30
40.00±15.71

2.34 (0.07) 1.04 (0.37)

Gender Male
Female

25(25)
76(75)

53.28±30.35
50.25±29.11

2.29 (0.13) 4.26 (0.04*)

Education level Primary school
Secondary school

Degree
Post-graduate

20(20)
44(43)
19(19)
18(18)

48.70± 18.04
47.90±30.38
36.94±30.24
75.94±21.72

0.13 (0.93) 0.54 (0.65)

Care Time ≤ 3 hours
4-6 hours
7-11 hours
12-24 hours

22(22)
18(18)
21(21)
40(40)

45.40±28.30
42.61±28.74
49.61± 30.62
58.57±28.61

5.52 
(<0.001***)

2.66 (0.05*)

Relationship to the 
patient

Husband/Wife
Parent Son/daughter

Brother/Sister
Cohabitant

Friend
Acquaintance
Other relative

44(43)
16(16)
16(16)
4(4)
5(5)
2(2)
4(4)

10(10)

62.27±26.31
37.25±25.58
42.5±30.37

65.75±9.39
60.8±21.39
12.5±4.94

67.75±35.36
27.2±25.10

2.23 (0.03*) 1.32 (0.25)

Marital status Married
Not Married

Divorced
Widower

64(63)
28(28)
8(8)
1(1)

57.43±27.60
36.5±29.93
49.5±26.87

57±0

1 (0.39) 1.02 (0.38)

Occupational status Employee
Freelancer
Student
Retired

Unemployed

46(46)
9(9)
7(7)

22(22)
17(17)

50.91±28.73
59.55±29.47
10.71±15.20
65.59±22.95
44.41±27.20

2.44 (0.05*) 0.78 (0.54)

Psychophysical 
consequences of the 
stroke

Fear (presence)
Confusional states (presence)

Psycho-motor agitation (presence)
Reduced state of consciousness
Cognitive decline (presence)
Sleep disorders (presence)

Decubitus injuries (presence)

81(81)
61(61)
61(61)
72(72)
54(54)
67(67)
43(43)

47.64±29.74
48.26±29.44
50.32±30.54
49.30±29.65
51.42±29.73
50.10±29.27
56.86±30.11

0.01 (0.91)
4.5 (0.03*)
0.61 (0.4)
0.07 (0.7)

4.48 (0.03*)
2.64 (0.10)
4.46 (0.03*)

9.42 
(<0.001***)
4.4 (0.03*)

6.37 (0.01**)
4.92 (0.02*)
6.03 (0.01**)
5.37 (0.02*)

8.04 
(<0.001***)

Degree of disability (severe)
Inadequacy (presence)

Arterial hypertension (presence)

47(47)
61(61)
65(65)

56.1±28.87
49.91±29.33

48±30.80

25.3 
(<0.001***)
6.21 (0.01*)
6.26 (0.01*)

5.36 
(<0.001***)
4.4 (0.03*)
0.84 (0.36)

Caregiver difficulties 
at the home level

Lack/Absence of disease info (a lot)
Health care shortage/absence (a lot)

Lack/Absence of medication management 
info (a lot)

Lack/Absence of psychological support  
(a lot)

Aid from local authorities (no)

56(56)
43(43)
62(62)

69(69)

78(78)

52.56±29.57
50.93±31.72

49±30.42

53.56±30.61

55.20±29.10

2.81 (0.02*)
2.61 (0.04*)
2.89 (0.02*)

2.02 (0.09)

2.08 (0.15)

5.32 
(<0.001***)
3.15 (0.01*)
2.31 (0.06)

5.5 
(<0.001***)
6.47 (0.01*)
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This becomes especially crucial during the critical 
phases of stroke recovery. A longitudinal study fur-
ther reveals that caregivers often encounter depressive 
symptoms and stress within the initial two weeks fol-
lowing a stroke event and again two weeks later (35). 
Therefore, the implementation of training strategies 
during this sensitive period of caregiving assistance is 
of paramount importance.

Furthermore, insights from a qualitative phe-
nomenological study shed light on the integral role of 
caregivers during rehabilitation sessions. This involve-
ment emerges as a fundamental factor in promot-
ing patient empowerment within their care journey, 
concurrently alleviating caregiver stress levels (36). 
Equally noteworthy is the highlighted significance of 
social support networks through friends and family, as 
underscored by the works of Hanson et al. (37) and 
Bakas et al. (38). These cumulative findings contribute 
to a holistic understanding of the challenges and po-
tential avenues for enhancing the well-being of both 
caregivers and stroke patients.

Furthermore, the lifestyle of care recipients before 
stroke and the psycho-physical consequences of stroke 
were explored in detail. Risk factors such as hyperten-
sion, smoking, sedentary behavior, and pre-existing 
medical conditions were highly prevalent among pa-
tients before experiencing a stroke, underscoring the 
necessity for targeted preventive interventions.

The assessment of caregivers’ quality of life using 
the SF-36 questionnaire revealed strikingly low scores 
across various health domains. Caregivers reported 
poor physical functioning, bodily pain, and general 
health, indicating significant challenges in main-
taining their own well-being while providing care. 

A substantial number of caregivers did not receive suf-
ficient information or training to manage the care re-
cipient’s needs, leading to challenges during the initial 
caregiving phase. Additionally, our study reveals rather 
concerning data: the limited knowledge of local sup-
port entities for stroke patient care and the challenges 
related to transportation for post-discharge follow-up 
visits can lead caregivers to experience stress and de-
pression, ultimately resulting in the use of antidepres-
sants in 13% of cases. These findings emphasize the 
significance of implementing comprehensive training 
programs to provide caregivers with the essential skills 
and knowledge required for effective care and support. 

Table 8. Metrics of classification performance.

cm
(TP FP ; FN TN) Accuracy Sensitivity Specificity Test AUC

Classification 
metrics

(9 0 ; 3 8) 85% 100% 73% 94%

cm: confusion matrice;
FN: False Negatives;
FP: False Positives;
TN: True Negatives;
TP: True Positives
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Figure 2. AUC from the test ROC curve.
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The findings echo previous research that has shown 
the toll caregiving can take on caregivers’ quality of  
life (28–30).

The perceived stress levels of caregivers were 
evaluated using the PSS-10 questionnaire. The results 
demonstrated considerable variability in stress scores, 
emphasizing the need for tailored interventions and 
support mechanisms to address caregivers’ unique 
stressors and challenges.

In this study, a Machine Learning approach was 
also employed to predict the perceived stress levels of 
caregivers, using the SF-36 questionnaire only. The ap-
plication of Machine Learning to health sciences is, 
of course, not new, but its widespread use to enhance 
the predictive power of questionnaires is relatively re-
cent (39,40). The model has demonstrated itself as a 
rapid and accurate method for assessing both the qual-
ity of life and stress in this population. The obtained 
results highlighted a significant correlation between 
caregivers’ quality of life levels and perceived stress, 
underscoring the importance of considering both as-
pects in the overall assessment of caregiver well-being. 
This methodology holds the potential to be applied in 
clinical and research settings to early identify high-risk 
caregivers for stress, facilitating the implementation of 
targeted interventions aimed at improving their qual-
ity of life and reducing the stress burden associated 
with home caregiving activities. It is important to em-
phasize that, while being a valuable tool, the Machine 
Learning approach does not replace the competence 
and empathy of professionals in assessing and assisting 
caregivers. However, the combination of clinical ex-
pertise and technological tools can represent a crucial 
synergy to optimize care and promote the well-being 
of this valuable category of caregivers. To prevent stress 
and burnout, timely psychological support should also 
be offered. A well-prepared and emotionally sup-
ported caregiver will undoubtedly be more capable of 
effectively utilizing available community services and 
taking better care of the patient. Indeed, the future of 
healthcare must involve the enhancement of the com-
munity and its resources, with greater involvement of 
the family unit, which should be more considered and 
assisted.

The findings of our study depict a concerning 
scenario and imply a reflection: analyzing predictive 

factors of suicide risk among caregivers, an aspect to be 
explored through future prospective longitudinal stud-
ies that have not yet been addressed in the literature.

In conclusion, this study provides valuable in-
sights into the experiences of caregivers of stroke pa-
tients, highlighting the need for improved education, 
training, and support for caregivers.

The limitations of the study include the decision 
to conduct an online study, which may have excluded 
caregivers with limited computer literacy; therefore, 
the sample may not be representative of the entire car-
egiver population, with potential selection biases in-
herent in the study design choice.

In the management of stroke and its impact on pa-
tients’ lives, caregivers play a fundamental role. Caregivers 
are those who provide care and support to stroke-affected 
patients, often assuming significant responsibility in de-
livering daily care and assistance. They face emotional, 
physical, and financial challenges, as stroke can bring 
about significant lifestyle changes for the patient and 
require long-term commitment to the rehabilitation 
process. The quality of caregivers’ lives can be influenced 
by various factors, including the level of stress related to 
caregiving responsibilities, the balance between work and 
caregiving, and the received social support. Understand-
ing caregivers’ experiences and well-being is crucial for 
developing targeted interventions to support them in 
their caregiving role. In this context, our study aims to 
examine new perspectives on the relationship between 
caregivers’ quality of life and the stress associated with 
caring for stroke patients. These findings could inform the 
development of specific support programs for caregivers, 
aimed at improving their quality of life and mitigating 
the impact of caregiving-related stress. Additionally, the 
importance of developing strategies to accompany car-
egivers on a training and preparation journey that aligns 
well with the workload they will face, especially in the 
early stages of caregiving, has emerged.

The Machine Learning approach used to predict 
perceived stress levels of caregivers using the SF-36 
questionnaire as an independent variable has also al-
lowed us to quickly and accurately estimate caregiv-
ers’ quality of life and stress levels, saving time and 
resources in the evaluation process. Furthermore, this 
approach highlights the correlation between quality of 
life levels and perceived stress among caregivers.
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In conclusion, our study contributes to the under-
standing that stroke is a condition that involves not 
only the affected patient but also their caregivers. The 
focus on caregivers’ health and well-being is crucial 
to promoting better stroke management and improv-
ing the quality of life for those providing care to those 
affected by this catastrophic event.

Funding: The authors state that they obtained no funding and that 
the study has no financial sponsors.

Ethic Committee: Not applicable.

Conflict of Interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

Authors Contribution: Conceptualization: LC, RL, PL and 
MD; methodology: LC, RL, PL, MD, and AL; analysis: LC; 
investigation: LC, RL, PL, MD, AL, AF, GA, MC, CTN, EV, 
IR; writing original draft: LC; supervision: GA, MC, CTN, EV, 
IR, and GDN. All authors have read and agreed to the published 
version of the manuscript.

References

1.	World Health Organization. Disease burden and mortality 
estimates, [cited 2023 Aug 13]; Available from: http://www 
.who.int/healthinfo/global_burden_disease/estimates 
/en/.

2.	Johnson W, Onuma O, Owolabi M, et al. Stroke: a global 
response is needed. Bull World Health Organ 2016;94(9): 
634A; doi: 10.2471/BLT.16.181636.

3.	Katan M, Luft A. Global Burden of Stroke. Semin Neurol 
2018;38(02):208–11; doi: 10.1055/s-0038-1649503.

4.	Venketasubramanian N, Yoon BW, Pandian J, et al. Stroke 
Epidemiology in South, East, and South-East Asia:  
A Review. J Stroke 2017;19(3):286–94; doi: 10.5853/jos 
.2017.00234.

5.	Feigin V, Norrving B, Mensah G. Global burden of stroke. 
Circ Res 2017;120:439–48.

6.	Duncan PW, Bushnell C, Sissine M, et al. Comprehensive 
Stroke Care and Outcomes: Time for a Paradigm Shift. 
Stroke 2021;52(1):385–93; doi: 10.1161/STROKEAHA 
.120.029678.

7.	Oyewole OO, Ogunlana MO, Oritogun KS, et al. Post-
stroke disability and its predictors among Nigerian stroke 
survivors. Disabil Health J 2016;9(4):616–23; doi: 10.1016 
/j.dhjo.2016.05.011.

8.	Duncan PW, Bushnell CD, Rosamond WD, et al. The 
Comprehensive Post-Acute Stroke Services (COMPASS) 
study: design and methods for a cluster-randomized prag-
matic trial. BMC Neurol 2017;17(1):133; doi: 10.1186 
/s12883-017-0907-1.

9.	Conte L, Greco M, Toraldo DM, et al. A review of the 
“OMICS” for management of patients with obstruc-
tive sleep apnoea. Acta Otorhinolaryngol Ital 2020;40(3): 
164–72; doi: 10.14639/0392-100X-N0409.

10.	Kokorelias KM, Lu FKT, Santos JR, et al. “Caregiving 
is a full-time job” impacting stroke caregivers’ health and  
well-being: A qualitative meta-synthesis. Health Soc Care 
Community 2020;28(2):325–40; doi: 10.1111/hsc.12895.

11.	Jaracz K, Grabowska-Fudala B, Kozubski W. Caregiver 
burden after stroke: towards a structural model. Neurol 
Neurochir Pol 2012;46(3):224–32; doi: 10.5114/ninp.2012 
.29130.

12.	Shiba K, Kondo N, Kondo K. Informal and Formal Social 
Support and Caregiver Burden: The AGES Caregiver 
Survey. J Epidemiol 2016;26(12):622–8; doi: 10.2188/jea 
.JE20150263.

13.	King RB, Raad JH, Flaherty J, et al. Stroke Caregiver 
Depression: Qualitative Comparison of Treatment Responders 
and Nonresponders at 1 Year. J Cardiovasc Nurs n.d.;37(6): 
581–8; doi: 10.1097/JCN.0000000000000852.

14.	Grant JS, Hunt CW, Steadman L. Common caregiver issues 
and nursing interventions after a stroke. Stroke 2014;45(8): 
e151-3; doi: 10.1161/STROKEAHA.114.005094.

15.	Caro CC, Costa JD, Da Cruz DMC. Burden and Qual-
ity of Life of Family Caregivers of Stroke Patients. Oc-
cup Ther Heal Care 2018;32(2):154–71; doi: 10.1080 
/07380577.2018.1449046.

16.	McCurley JL, Funes CJ, Zale EL, et al. Preventing 
Chronic Emotional Distress in Stroke Survivors and Their 
Informal Caregivers. Neurocrit Care 2019;30(3):581–9;  
doi: 10.1007/s12028-018-0641-6.

17.	Carriero MC, Conte L, Calignano M, et al. The psycho-
logical impact of the Coronavirus emergency on physicians 
and nurses: an Italian observational study. Acta Biomed 
2021;92(S2):e2021030; doi: 10.23750/abm.v92iS2.11575.

18.	Vitale E, Conte L, Dell’Aglio A, et al. Healthcare workers 
perceptions in the difficult moment of the end of life and 
coping strategies adopted during the COVID-19 pandemic: 
an Italian pilot study. Acta Biomed 2021;92(S2):e2021330; 
doi: 10.23750/abm.v92iS2.12090.

19.	Lupo R, Botti S, Rizzo A, et al. Anxiety, Depression and 
Post-Traumatic Stress Disorder in Physicians Compared 
to Nurses during the COVID-19 Pandemic: An Obser-
vational, Cross Sectional, Multicentric Study. Psych 2022; 
4(3):465–74; doi: 10.3390/psych4030036.

20.	Vitale E, Lupo R, Artioli G, et al. The satisfaction level 
perceived by Italians during the first phase of the Covid-19 



Acta Biomed 2024; Vol. 95, N. 5: e2024158 20

33.	Moon M. The Unprepared Caregiver. Gerontologist 
2017;57(1):26–31; doi: 10.1093/geront/gnw080.

34.	Prvu Bettger J, McCoy L, Smith EE, et al. Contemporary 
Trends and Predictors of Postacute Service Use and Rou-
tine Discharge Home After Stroke. J Am Heart Assoc 
2015;4(2); doi: 10.1161/JAHA.114.001038.

35.	Byun E, Evans L, Sommers M, et al. Depressive symp-
toms in caregivers immediately after stroke. Top Stroke 
Rehabil 2019;26(3):187–94; doi: 10.1080/10749357.2019 
.1590950.

36.	Sutter-Leve R, Passint E, Ness D, et al. The Caregiver 
Experience After Stroke in a COVID-19 Environment: 
A Qualitative Study in Inpatient Rehabilitation. J Neurol 
Phys Ther 2021;45(1):14–20; doi: 10.1097/NPT.000000 
0000000336.

37.	Hanson KT, Carlson KF, Friedemann-Sanchez G, et al. 
Family caregiver satisfaction with inpatient rehabilitation 
care. PLoS One 2019;14(3):e0213767; doi: 10.1371/journal 
.pone.0213767.

38.	Bakas T, Austin JK, Okonkwo KF, et al. Needs, concerns, 
strategies, and advice of stroke caregivers the first 6 months 
after discharge. J Neurosci Nurs 2002;34(5):242–51;  
doi: 10.1097/01376517-200210000-00004.

39.	De Nunzio G, Conte L, Lupo R, et al. A New Berlin Ques-
tionnaire Simplified by Machine Learning Techniques in 
a Population of Italian Healthcare Workers to Highlight 
the Suspicion of Obstructive Sleep Apnea. Front Med 
2022;9:866822; doi: 10.3389/fmed.2022.866822.

40.	Conte L, De Nunzio G, Giombi F, et al. Machine Learn-
ing Models to Enhance the Berlin Questionnaire Detection 
of Obstructive Sleep Apnea in at-Risk Patients. Appl Sci 
2024;14(13):5959; doi: 10.3390/app14135959.

Correspondence:
Received: 16 May 2024
Accepted: 12 August 2024
Luana Conte, MSc, Mres, PhD
Department of Physics and Chemistry, University of Palermo, 
Palermo, Italy
E-mail: luana.conte@unisalento.it 
ORCID: 0000-0002-8741-3478

pandemic phase. Acta Biomed 2022;93(S2):e2022155;  
doi: 10.23750/abm.v93iS2.12467.

21.	Lupo R, Vitale E, Panzanaro L, et al. Effects of Long 
COVID on Psycho-Physical Conditions in the Italian 
Population: A Statistical and Large Language Model 
Combined Description. Eur J Investig Heal Psychol Educ 
2024;14(5):1153–70; doi: 10.3390/ejihpe14050076.

22.	Simeone S, Pucciarelli G, Dal Lago E, et al. Family assis-
tants’ living and working conditions and their interaction 
with patient and family caregiver variables. Acta Biomed 
2022;93(S2):e2022146; doi: 10.23750/abm.v93iS2.12719.

23.	Ware JE, Sherbourne CD. The MOS 36-item short-form 
health survey (SF-36). I. Conceptual framework and item 
selection. Med Care 1992;30(6):473–83.

24.	Cohen S, Kamarck T, Mermelstein R. A Global Measure 
of Perceived Stress. J Health Soc Behav 1983;24(4):385;  
doi: 10.2307/2136404.

25.	Lee E-H. Review of the Psychometric Evidence of the 
Perceived Stress Scale. Asian Nurs Res (Korean Soc Nurs 
Sci) 2012;6(4):121–7; doi: 10.1016/j.anr.2012.08.004.

26.	Choi J. Impact of Stress Levels on Eating Behaviors among 
College Students. Nutrients 2020;12(5):1241; doi: 10.3390 
/nu12051241.

27.	Nunnally J. Psychometric Theory. 2nd ed. Ne. (Co M-HB. 
ed). 1978.

28.	Hagen S, Bugge C, Alexander H. Psychometric proper-
ties of the SF-36 in the early post-stroke phase. J Adv Nurs 
2003;44(5):461–8; doi: 10.1046/j.0309-2402.2003.02829.x.

29.	Hobart JC, Williams LS, Moran K, et al. Quality of Life 
Measurement After Stroke. Stroke 2002;33(5):1348–56; 
doi: 10.1161/01.STR.0000015030.59594.B3.

30.	Anderson C, Laubscher S, Burns R. Validation of the Short 
Form 36 (SF-36) Health Survey Questionnaire Among 
Stroke Patients. Stroke 1996;27(10):1812–6; doi: 10.1161 
/01.STR.27.10.1812.

31.	Tonani M, Giovi I, Sarnelli M, et al. Prendersi cura di chi 
si prende cura: valutazione psicologica del paziente con ic-
tus e del suo caregiver. Boll della Soc Med Chir di Pavia 
2012;125(2):291–300.

32.	Lutz BJ, Young ME, Creasy KR, et al. Improving Stroke 
Caregiver Readiness for Transition From Inpatient Re-
habilitation to Home. Gerontologist 2017;57(5):880–9;  
doi: 10.1093/geront/gnw135.



Acta Biomed 2024; Vol. 95, N. 5: e2024158 21


