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Introduction

Heart failure is a chronic condition that affect more than 26 
million people worldwide1,2 and has a great impact on 
patients’ quality of life (QOL), even greater than other 
chronic diseases.3 The burden of symptoms (e.g. fatigue) 
and the recurrent hospitalisations that are common in heart 
failure are similar to cancer,4 but if heart failure patients 
are engaged in self-care behaviours by adhering to a strict 
pharmacological and non-pharmacological (e.g. exercis-
ing) regimen, they can improve their QOL.5

Although self-care in heart failure is important in improv-
ing patients’ outcomes, self-care is insufficient in heart failure 
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patients,6–8 consequently informal caregivers can be valid 
contributors to heart failure care by motivating and supervis-
ing patient self-care. It was reported that heart failure caregiv-
ers improve patient outcomes, such as QOL, rehospitalisation 
and mortality.9–11 However, caregiver contribution to patient 
self-care may require caregivers to make a great sacrifice that, 
in the long run, can increase their burden.

One-third of heart failure caregivers are affected by 
burden.12 This burden is associated with several issues 
both in caregivers and patients. In heart failure caregivers, 
higher caregiver burden is associated with higher psycho-
social distress, lower wellbeing,13 poorer functional status 
and health14 and lower perceived control.15 In heart failure 
patients, higher caregiver burden is associated with 
reduced quality of delivered care and, consequently, 
reduced patients’ health.16

In consideration of the worse caregiver and patient out-
comes associated with heart failure caregiver burden, sev-
eral studies have investigated caregiver and patient 
predictors of this burden.17–19 However, the results of these 
studies are inconsistent. Also, most of the previous studies 
conducted on heart failure caregiver burden tended to con-
sider caregiver burden as a unidimensional construct, 
despite theoretical and research literature being more prone 
to identify several dimensions within the construct of bur-
den.20,21 In fact, Novak and Guest,22 the developers of the 
caregiver burden inventory (CBI) described caregiver bur-
den as composed of five dimensions: (a) time-dependent 
burden, meaning the stress caused by caregiver personal 
time limitations due to caregiving; (b) developmental bur-
den, which refers to the sense of missing personal goals and 
expectations; (c) physical burden, as related to physical dis-
tress and somatisation disorders; (d) social burden, which 
refers to the relations with others, family members, job col-
leagues or friends; and (e) emotional burden, which refers 
to feelings of shame or anger caused by the patients’ behav-
iours. All the above dimensions of burden are consistent 
with heart failure caregiver burden as they have been 
reported in a recent phenomenological study conducted in 
heart failure caregivers,23 and have been quantitatively 
found in testing the CBI in this specific population with 
supportive fit indices at confirmatory factor analysis.24

Caregiver contributions to heart failure self-care was 
defined as the process that caregivers use to recommend or 
substitute heart failure patients in maintaining heart failure 
stable, in monitoring heart failure signs and symptoms and 
in responding to heart failure exacerbations.25 As the first 
psychometrically sound instrument to measure caregiver 
contribution to heart failure self-care was developed, to 
our knowledge, in 2013,26 we do not yet have sufficient 
literature showing if this contribution increases caregiver 
burden. However, as caregiver burden may influence both 
heart failure caregiver and patient outcomes, it is important 
to know if caregiver contribution to heart failure self-care 
increases caregiver burden.

The aim of this study was twofold: (a) to identify pre-
dictors of specific dimensions of caregiver burden 
(namely, time-dependent, developmental, physical, 
social and emotional burden) considering caregiver 
characteristics (i.e. age, gender, employment, education 
level, living with patient, hours of caregiving per day, 
social support) and patient characteristics (i.e. age, gen-
der, employment, education level, hospitalisation for 
heart failure in past year, ejection fraction, New York 
Heart Association (NYHA) class, months of illness, 
number of taken medications, comorbidities, cognitive 
impairment, physical and mental QOL); and (b) to eval-
uate if caregiver contribution to self-care increases car-
egiver burden over and above caregiver and patient 
characteristics.

Methods

This is a secondary analysis from a multisite, cross-
sectional descriptive study of heart failure self-care 
behaviours conducted on a large cohort of heart failure 
patients and their principal informal caregivers in Italy.8,27

A sample of 1192 heart failure patients was enrolled from 
ambulatory cardiovascular clinics in 28 different Italian 
provinces. The inclusion criteria for patients were: (a) being 
seen at the clinic for a routine heart failure appointment; (b) 
having a diagnosis of heart failure as specified in the 
European Society of Cardiology Guidelines;28 and (c) being 
willing and able to provide the signed informed consent 
form. We excluded: (a) heart failure patients who were 
younger than 18 years of age; (b) those who had an acute 
coronary event within the preceding 3 months from enrol-
ment; and (c) those who had clear evidence of dementia (i.e. 
not oriented to time, spaces and people). The inclusion cri-
teria for caregivers were being identified as a caregiver by 
the enrolled patient as the unpaid person, inside or outside 
the family, who provided him/her most of the informal care 
(e.g. help in daily activities). The exclusion criteria were not 
willing to participate in the study.

Caregiver burden

The CBI22 is a valid and reliable 24-item multidimensional 
scale that evaluates caregiver burden in the dimensions of 
time-dependent, developmental, physical, social and emo-
tional burden. Each CBI item used a five-point Likert scale 
for responses, with a score system ranging from 0 (mini-
mum burden) to 4 (maximum burden). With the CBI, it is 
possible to have a total score, ranging from 0 to 100, or a 
score for each of the above dimensions, ranging from 0 to 
20.24 Higher scale and dimension scores indicate a higher 
burden. To enable comparison across CBI dimensions, as 
suggested by the authors (Novak and Guest, 1989),22 the 
physical burden score, which has four items, is weighted 
by a factor of 1.25.
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Caregiver’s contributions to heart  
failure self-care

Caregivers completed the self-care maintenance and the 
self-care management scale of the caregiver contribution 
to self-care of heart failure index (CC-SCHFI).26 The self-
care maintenance scale, with 10 items, measures the extent 
to which a caregiver helps the heart failure patient to per-
form self-care by monitoring his/her conditions (e.g. 
checking ankle for swelling) and recommending the 
patient adhere to the treatment plan (e.g. recommending 
exercise). The self-care management scale, with six items, 
measures the extent to which a caregiver helps the patient 
recognise signs and symptoms of heart failure exacerba-
tion (e.g. dyspnoea) and then implement actions to reduce 
the exacerbation (e.g. calling the provider and asking for 
advice). Both scales use a four-point Likert format for 
responses from 1 (never or rarely) to 4 (always or daily). 
Each scale has a standardised score from 0 to 100 with a 
higher score meaning better self-care.

Caregiver and patient characteristics

Caregiver and patient sociodemographic characteristics 
(e.g. gender, age) were collected with a questionnaire 
developed by the research team. Social support received 
by the caregiver was measured using the four-item sub-
scale from the carers of older people in Europe (COPE) 
index,29 an instrument used to rate the quality of social 
support on a scale from 1 (never) to 4 (always). Higher 
scores indicated greater perceived social support.

Patient clinical characteristics (e.g. NYHA class, ejec-
tion fraction) were extracted from patients’ clinical records. 
Comorbidities were extracted from patients’ clinical 
records using the Charlson comorbidity index (CCI),30 
allowing comorbidities to be quantified with a possible 
score from 0 to 36, with higher scores meaning higher 
comorbidities.

Patients’ cognitive functions were measured using the 
mini-mental state examination (MMSE),31 which has a 
score range from 0 to 30, with higher scores indicating bet-
ter cognition. A score of 24 or less is used to indicate cog-
nitive dysfunction.32

The two subscales of the short form-12 health survey 
(SF-12)33 were used to assess patients’ physical and mental 
QOL. Higher scores indicate better QOL.

Ethics committees at each site approved the research 
protocol and informed consents were signed both by 
patients and caregivers before data collection.

Analysis

Statistical analyses were conducted in three steps. First, 
caregiver and patient characteristics as well as the scores 
obtained with the instruments were described with mean 

values and standard deviations (SD) for continuous varia-
bles and with frequencies and percentages for categorical 
and nominal variables.

Second, to evaluate multicollinearity issues among the 
variables to be entered in the regression models (third step) 
the variance inflation factor (VIF) and tolerance were 
used: A VIF greater than 4 and a tolerance less than 0.20 
are indicative of multicollinearity.34

Third, to identify predictors of caregiver burden among 
caregiver and patient characteristics, and to evaluate if car-
egiver contribution to self-care maintenance and manage-
ment increased caregiver burden over and above caregiver 
burden, five hierarchical regression models for each of the 
CBI dimensions were implemented. Also, in order to identify 
predictors of the global burden we performed a hierarchical 
regression model with the total CBI score. In particular, car-
egiver characteristics (age, gender, employment, education 
level, living with patient, hours of caregiving per day, social 
support) and patient characteristics (age, gender, employ-
ment, education level, hospitalisation for heart failure in past 
year, ejection fraction, NYHA class, months of illness, num-
ber of taken medications, comorbidities, cognitive impair-
ment, physical and mental QOL) were entered as independent 
variables in the first step of each hierarchical regression 
model. Then, caregiver contribution to heart failure self-care 
maintenance and management were entered as independent 
variables in the second step of the hierarchical regressions. 
To test the hypothesis that caregiver contribution would 
explain significant variance over and above patient and car-
egivers’ characteristics, we considered change in R2 and the 
beta coefficients. Statistical significance was set at P<0.05. 
Data analyses were performed using IBM SPSS Statistics 
version 24 (IBM, Armonk, NY, USA).

Results

In the parent study35 we enrolled a sample of 1192 heart 
failure patients and 505 of them had a caregiver willing to 
participate in the study. These 505 patient and caregiver 
dyads were considered in the present study. Slightly more 
than half of the caregivers and just under half of the 
patients were women. Slightly more than half of the car-
egivers were adult children of the patients, and most car-
egivers did not live with the patients. The mean duration of 
heart failure was about 5 years, and about half of patients 
were in the III/IV NYHA class. The comorbidity level was 
moderate, and about half of the patients showed cognitive 
dysfunction (Table 1). The scores of CBI dimensions are 
reported in Figure 1. The dimension for which caregivers 
reported higher levels was time-dependence burden. The 
dimension for which caregivers reported lower levels was 
emotional burden. The mean level of the total burden was 
28.30 (SD 22.68). Collinearity analysis showed the VIF 
for all tested models was 1.8 or less and the tolerance was 
0.58 or greater, indicating no collinearity.
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The results of the first two hierarchical regression anal-
yses (Table 2, Figure 1) revealed that predictors of higher 
time-dependence burden among caregiver characteristics 

were caregivers’ older age and female gender; predictors 
of higher time-dependence burden among patient charac-
teristics were patients’ older age, higher education level, 

Table 1.  Heart failure caregiver (n=505) and patient (n=505) characteristics.

Caregivers Mean ± standard deviation, or n (%)
 

  Missing, n (%) Patients Missing, n (%)

Gender (% female) 265 (52.5%) – 226 (44.8%) –
Age (in years) 56.5 ± 14.9 – 75.9 ± 10.4 –
Education (professional/high school/university) 257 (51.7%) 8 (1.6%) 123 (24.2%) –
Marital status 16 (3.2%) –
  Married 366 (72.5%) 282 (55.8%)  
  Single 66 (13.1%) 19 (3.8%)  
  Divorced 38 (7.5%) 25 (5.0%)  
  Widowed 19 (3.8%) 179 (35.4%)  
Currently employed 279 (56%) 7 (1.4%) 51 (10.1%) –
Relationship with patient 23 (4.6%) –
  Spouse 167 (33.1%) –  
  Adult child of patient 249 (49.3%) –  
  Other family or friend 66 (13.7%) –  
Living with patient 189 (37.4%) – – –
Hours of caregiving per day 7.5 ± 7.1 – – –
New York Heart Association functional class  
  I or II – – 275 (54.5%) –
  III or IV – – 230 (45.5%) –
Ejection fraction – – 44.5 ± 11.2 6 (1.2%)
Months with heart failure – – 58.1 ± 47.5 –
Number of medications – – 4.9 ± 2.4 39 (7.7%)
Hospitalised for heart failure in last year – – 290 (57.4%) –
Charlson comorbidity index – – 3.1 ± 2.2 –
Cognitive impairment (mini mental state 
examination ⩽24)

– – 241 (47.7%) –

Figure 1.  Caregiver and patient characteristics predicting caregiver burden dimensions.
Note: All arrows mean significant relationships.
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and lower physical and mental QOL. These predictors 
explained the 28.6% of the variance of caregiver time-
dependence burden variance (model 1 F=4.321, P<0.001). 
Caregiver contribution to self-care maintenance and self-
care management, added in the second step of the model 
(model 2), were not significant predictors of this domain. 
The explained variance increased to 28.8% (F=3.851, 
P<0.001) with a non-significant R2 change (0.02%).

The only two predictors of higher developmental bur-
den were patients taking fewer medications, and lower 
patient mental QOL (Table 2, Figure 1). Model 1 explained 
22.1% (F=2.994, P<0.001) of the total variance in this 
dimension and adding caregiver contribution to self-care 
maintenance and self-care management, which were not 
significant predictors, model 2 explained 22.4% of the 
developmental burden variance (F=2.742, P<0.001) with 
a non-significant R2 change (0.03%).

Higher levels of physical burden were significantly 
associated with caregiver older age, fewer medications 
taken by the patient and lower patient mental QOL (Table 
2). The first model (model 1) explained 19.4% of the total 
variance in this domain (F=2.534, P<0.001), while model 
2, when caregiver contribution to self-care maintenance 
and self-care management were added, explained 19.9% 
of the physical burden variance (F=2.363, P<0.001). Also, 
in this case, caregiver contribution to self-care mainte-
nance and self-care management were not significant pre-
dictors in the model (R2 change 0.03%).

Higher levels of social burden were significantly asso-
ciated with caregivers’ older age, fewer hours of caregiv-
ing per day, lower levels of caregiver social support, lower 
caregiver physical and mental QOL, higher patient educa-
tion, fewer medications taken by the patient and lower 
patient mental QOL (Table 2). The first model (model 1) 
explained 30.7% of the total variance in this dimension 
(F=4.678, P<0.001), while model 2, when caregiver con-
tribution to self-care maintenance and self-care manage-
ment were added, explained 31% of the social burden 
variance (F=4.268, P<0.001) without a significant R2 
change (0.05%).

Higher levels of emotional burden were significantly 
associated with fewer hours of caregiving per day, older 
patient age, higher patient education, fewer medications 
taken by the patient, higher level of patient physical QOL 
and lower patient mental QOL (Table 2, Figure 1). The 
first model (model 1) explained 32.6% of the total vari-
ance in this dimension (F=5.108, P<0.001), while model 
2, when caregiver contribution to self-care maintenance 
and self-care management were added, explained 32.7% 
of the emotional burden variance (F=4.609, P<0.001). 
However, caregiver contribution to self-care maintenance 
and management were not significant predictors and R2 
change (0.01) was not significant.

Finally, higher levels of total burden were significantly 
associated with caregivers’ older age, patient older age, 

higher patient education and lower patient mental QOL 
(Table 2, Figure 1). The first model (model 1) explained 
25.4% of the total variance of the total burden (F=3.590, 
P<0.001); also model 2, when caregiver contribution to 
self-care maintenance and self-care management were 
added, explained 25.4% of the emotional burden variance 
(F=3.240, P<0.001). In addition, in this analysis, car-
egiver contribution to self-care maintenance and manage-
ment were not significant predictors of the total burden as 
well as for the R2 change.

Discussion

To our knowledge, this is the first study referring to car-
egivers in heart failure, that has identified predictors of 
specific burden dimensions (e.g. time-dependence bur-
den), and the first study that looked at the role of car-
egiver contribution to self-care maintenance and 
management as potentially caregiver burden predictors. 
Interestingly, our analyses have shown that caregiver 
burden predictors change across the caregiver burden 
dimensions and that caregiver contribution to self-care 
maintenance and management does not increase either 
caregiver burden dimension or the total score of caregiver 
burden. These results improve our understanding of heart 
failure caregiving.

In our study, we saw caregiver characteristics predict-
ing a higher total score of caregiver burden, and the spe-
cific caregiver burden dimensions were a caregivers’ 
older age and female gender, hours of caregiving provided 
per day and social support. These predictors behaved dif-
ferently across the five burden dimensions. Older caregiv-
ers’ age was associated with higher time-dependence, 
physical, social and the total burden; female caregiver 
gender was associated with only higher time-dependence 
burden; more time spent in caregiving was associated 
with lower social and emotional burden; and finally, 
higher social support was associated with lower social 
burden. These different relationships between caregiver 
characteristics and caregiver burden dimensions are inter-
esting because they make clear that different caregiver 
characteristics influence different caregiver burden 
dimensions. For example, female caregiver gender was 
associated only with higher time-dependence burden and 
not with other burden dimensions or the total burden. 
Some of the above findings had already been reported in 
the literature. For example, we already knew that burden 
was higher in female36 and older caregivers.12,37–40 
However, considering the results of our study, it seems 
that only the burden due to personal time limitations 
(time-dependence burden) represents a problem in female 
caregivers because female gender predicted only time-
dependence burden. Instead, older caregivers seem to 
have wider problems associated with the burden because 
caregivers’ older age predicted four out of the six tested 
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models. Different from other studies in which more hours 
devoted to caregiving predicted a higher burden,38,41 in 
our study we saw the contrary in relation to social and 
emotional burden – that is – higher social and emotional 
burden was predicted by fewer hours of caregiving per 
week. Actually, the social burden measured by the CBI 
considers the relations with other family members, job 
colleagues and friends, which could be affected by car-
egiving. A caregiver who devotes more time to caregiving 
also generates an appreciation from other family mem-
bers, job colleagues and friends, which in turn could 
reduce the burden. In the same way, the relationship 
between caregiving hours and emotional burden could be 
interpreted as follows: the emotional burden reflects feel-
ings of shame and anger that are attenuated by giving 
more care to the patients. Another reason supporting our 
interpretation was that a more positive quality of the rela-
tionship between heart failure patients and caregivers 
reduces burden;42 thus better relationships between 
patients and caregivers could lessen the burden. Another 
interpretation could also be that as social and emotional 
burden in the CBI includes feelings such as resentfulness, 
discomfort, anger and shame, these factors may prevent 
caregivers from devoting more time to caregiving. 
However, further studies are needed to understand better 
the above relations.

Patient characteristics that predicted higher total and 
specific dimension scores of caregiver burden were older 
age, higher educational level, fewer medications taken, 
lower physical and mental QOL, even though higher car-
egiver emotional QOL was predicted by higher patient 
physical QOL. As for caregivers, patient predictors 
behaved differently across the five burden dimensions. 
Patient older age and higher education were predictors of 
higher time-dependence, emotional and total burden. 
Patients with older age may have more health problems 
than younger patients because of their comorbidities or 
more dependence in activities of daily living. These 
aspects can reduce caregiver time for caregivers to live 
their personal lives and they also could be emotionally 
burdensome. This finding seems new in the literature since 
there are no prior studies that have found this relationship. 
Regarding the association between higher patient educa-
tion and higher burden, this is also a new finding. Patients 
with higher education could be more critical regarding the 
provider prescriptions, and this critical attitude could 
increase caregiver burden.

More medications taken by the patients predicted better 
physical, social, emotional and total caregiver burden. 
This finding is also new in the literature. In a prior study, it 
was shown that more medications taken by the patients 
predicted better self-care,8 so it could be that patients tak-
ing more medications and performing better self-care gave 
fewer duties and worries to their caregivers that resulted in 
lower burden.

In general, better patient physical and mental QOL was 
associated with lower burden; however, while patient 
mental QOL predicted all caregiver dimensions and the 
total burden, patient physical QOL predicted only time-
dependence burden and emotional burden. The relation-
ship between caregiver physical QOL and emotional 
burden was unexpected as better patient physical QOL was 
associated with higher emotional burden. This finding is 
new in the literature, yet it could be explained that with 
some heart failure patients, when they have a better physi-
cal QOL and do not have symptoms, are less adherent to 
medical and nursing recommendations even if they have 
an important disease such as heart failure. Therefore, these 
‘low adherent’ behaviours can generate emotional burden 
in caregivers.

An interesting result of this study was that caregiver 
contribution to self-care maintenance and management did 
not increase caregiver burden. To our knowledge, no other 
studies in the literature have reported this finding. The rea-
son for this finding could be that giving care to a person in 
need could be highly rewarding for a caregiver, as many 
studies have shown,43,44 and this can compensate the bur-
den due to caregiving. Also, the relationship between the 
patient and the caregiver could attenuate caregiver burden. 
In fact, a recent study42 showed that higher mutuality (that 
is the positive quality of the relationship between the 
patient and the caregiver) not only predicted better self-
care in heart failure patients and their caregivers but also 
decreased caregiver burden.

Further research is needed to understand better heart 
failure caregiver burden. This research should understand 
better the relationship between the amount of time given to 
caregiving and burden. We have seen that caregiver burden 
is influenced by different patient and caregiver character-
istics, but there are many other characteristics that are 
worth investigating to understand caregiver burden better. 
For example, we still do not know if caregiver burden 
changes over time or if it is influenced by others’ family 
member support; therefore, future longitudinal studies are 
needed as well as studies with interventions to improve 
caregiver burden.

This study has several limitations. First, it used a con-
venience sample from a cross-sectional study. We tried to 
balance this limitation conducting a multicentre study 
across several Italian regions. Second, its generalisability 
to other countries should be done with caution as it was 
conducted in only one European country.

In conclusion, in this study, we saw that different car-
egiver and patient characteristics influence different 
dimensions of caregiver burden, and that caregiver contri-
bution to self-care seems not to increase caregiver burden. 
Considering that higher scores in caregiver contribution to 
self-care maintenance were shown to reduce clinical 
events (mortality, hospitalisations and access to emergency 
department) in heart failure patients,5,45 if our results are 
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also confirmed by other studies this means that healthcare 
providers can rely on caregivers and patients’ families 
without increasing their level of burden.

Implications for practice

•• Healthcare providers should give special atten-
tion to heart failure caregivers who are older, 
female, and receive low social support because 
they are more exposed to burden.

•• Healthcare providers should give special atten-
tion to caregivers who care for heart failure 
patients who are older, better educated, because 
they are more exposed to burden.

•• Interventions to reduce heart failure caregiver 
burden should consider which dimension of bur-
den is affected in caregivers.

•• Healthcare providers might rely on caregivers in 
heart failure care because caregiver contribution 
to heart failure self-care seems not to increase 
caregiver burden. 
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