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ABSTRACT

Aim The aim of this study was to critically analyse and
describe gender differences related to self-care among
patients with chronic heart failure (HF).

Methods and results A monocentric real-world cohort
of 346 patients with chronic HF in follow-up was used for
this cross-sectional study. We report data related to the
cohort’s demographic and clinical characteristics. Self-
care was assessed using the Self-Care of Heart Failure
Index before patients’ discharge. After bivariate analysis,
logistical regression models were used to describe the
relationship between gender, self-care behaviours and
self-care confidence. While men were found to have more
than quadruple the risk of poor self-care than women (OR
4.596; 95% Cl 1.075 to 19.650), men were also found

to be approximately 60% more likely to have adequate
self-care confidence than women (OR 0.412; 95% Cl
0.104 to 0.962). Considering that self-care confidence

is described as a positive predictor of behaviours, our
results suggest a paradox. It is possible that the patient—
caregiver relationship mediates the effect of confidence
on behaviours. Overall, adequate levels of self-care
behaviours are a current issue, ranging 7.6%—18.0%.
Conclusion This study sets the stage for future research
where elements of the patient—caregiver relationship ought
to be considered to inform the planning of appropriate
educational interventions. We recommend routinely
measuring patients’ self-care behaviours to guide their
follow-up and as a basis for any changes in their daily life
behaviours.

INTRODUCTION

The rate of heart failure (HF) is steadily
increasing  worldwide,  becoming  an
important public health issue.' * HF affects
more than I15million people in Europe and
its prevalence is rising, with the global preva-
lence of HF expected to reach 25% by 2030.”
Currently, the prevalence of HF among Euro-
pean and American adults ranges 0.4%-—
2.3%." The most common causes of HF are
related to issues with the valves, myocardium,
pericardium, endocardium or heart rhythm
abnormalities.’ These, along with multiple

Strengths and limitations of this study
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» This is the first study in the last 5 years aimed at
exploring gender differences in self-care among pa-
tients with chronic heart failure.

» Gender differences are an important determinant of
self-care, with gender-based self-care behaviours
being culturally determined. As such, gender-specif-
ic educational interventions may be effective in in-
fluencing these gender-based self-care behaviours.

» Italian men have more than quadruple the risk of
poor self-care than women, while also being ap-
proximately 60% more likely to have adequate
self-care confidence than women. Paradoxically,
confidence is usually a positive predictor of self-care
maintenance.

» Understanding gender differences in patients’ re-
sponses to pathology is a necessary precursor to re-
ducing inequalities in healthcare delivery and allows
for the development of targeted evidence-based
educational interventions.

» Our findings are not generalisable outside of Italy; as
such, more cross-cultural investigations are needed.

comorbidities, often result in chronic HF. In
such cases, patients are asked to abide by list
of evidence-based clinical recommendations
aimed at optimising their health, monitoring
their symptoms and to engage appropriate
decision-making to manage their signs and
symptoms.” " Recent studies show how patients
with HF outcomes are closely linked to their
self-care, which is their ability to maintain
their health through health promoting prac-
tices and illness management.””

Academic interest in self-care has grown
following the development of middle range
theories of reference,7 with these theories
facilitating efforts to investigate the relation-
ship between self-care and clinical outcomes
in patients with HF. A high standard of
self-care in patients with HF is associated
with improved quality of life,"" "* reduced
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rehospitalisations,”” reduced mortality'* and lower
healthcare costs.'* Evidence shows that patients with
HF who participate in educational interventions aimed
at improving self-care exhibit improvements in their
emotional quality of life as well as overall health status
after just 3 months."' '* Other studies indicate that poor
self-care is an independent risk factor for adverse clinical
outcomes in patients with HF and rehospitalisations."”
These adverse clinical outcomes also include the death
of patients with HF with poor self-care."* One common
characteristic of patients with poor self-care is a reduction
in their use of HF-related medications over time (ie, poor
adherence). This implies a greater likelihood of rehospi-
talisation and an increase in healthcare costs; conversely,
HF management in patients with adequate levels of self-
care is far less taxing in terms of healthcare economic
resources.'!

In this scenario, gender differences are an important
peculiarity of self-care. These gender differences,
however, may be culturally determined. With this being
the case, gender-specific educational interventions may
be beneficial in addressing some of these gender-specific
characteristics. Understanding these gender differences
can inform interventions aimed at closing the gender
gap and reducing inequalities in healthcare delivery.'"”
Current research suggests a range of gender differences
in chronic HF; however, the findings of these studies are
often contradictory. For example, while some studies
indicate that men have better self-care behaviours than
women,'® other studies demonstrate poor self-care
behaviours among men.'” That said, there is still much
about gender differences in self-care that we do not know;
for example, whether it is possible to estimate the like-
lihood of inadequate/adequate self-care in relation to
gender in real-world cohorts. Understanding the pecu-
liarities of how gender difference influence patients’ self-
care behaviours is important for planning appropriate
treatment and education.”'®

Currently, the evidence base for understanding gender
differences in patients with chronic HF is weak. What
evidence exists in this regard is largely inferred by way of
the secondary results of studies aimed to describing self-
care. For this reason, the aim of this study was to criti-
cally analyse and describe gender differences related to
self-care among patients with chronic HF. The results of
this study make a significant contribution to our under-
standing of these gender and behavioural differences,
and can provide a wealth of epidemiological information
useful for planning future tailored interventions.

METHODS

Design and participants

This is an observational, single-centre design study using
real-world convenience sampling. The sample includes
all patients seen at a clinic in a research hospital located
in Policlinico San Donato, Northern Italy. To be enrolled,
all patients had to have a diagnosis of stable chronic

HF and they had to have a recent cardiac assessment
(maximum 1week before intake). Therefore, using real-
world sampling, all patients with chronic HF related to a
cardiac causes and assessed by their cardiologist within
Iweek prior to our study were eligible for participation.'
Cardiological clinical assessment of the enrolled patients
was performed in accordance with current guidelines.”
All data were collected using a cross-sectional approach,
between January and September 2017. The only exclusion
criteria for this study were: (1) inability to read and speak
Italian, (2) diagnosis of psychiatric or cognitive problems
and (3) patients aged under 18. Although this study used
real-world sampling, these exclusion criteria were neces-
sary to ensure that participants could complete all self-re-
port instruments.

Measures

We recorded data on participants’ demographic and clin-
ical characteristics. Self-care behaviours were assessed
before the patients discharge using the Self-Care of Heart
Failure Index (SCHFI V.6.2).

Demographic and clinical characteristics

We report on the following cohort demographic and clin-
ical characteristics: age, gender, nationality, body mass
index (BMI), New York Heart Association (NYHA) func-
tional classification, ejection fraction (EF), secondary
cardiac diagnosis associated to HF and drug treatment.
Given the real-world approach used in this study, we used
the Cumulative Illness Rating Scale (CIRS) to control
for multiple forms of morbidity.”” BMI was categorised
in accordance to the Centers for Disease Control and
Prevention recommendations (ie, underweight, healthy
weight, overweight, obese).”' Participants’ NYHA clas-
sification and HF were reported in line with current
guidelines.” CIRS was used to evaluate multimorbidity,
considering the gravity of comorbid medical conditions
in 14 main domains. Each domain represents a physi-
opathological system, with scores ranging 0-4 for the
assessment; O=no problem, 4=extremelysevere problem.
The CIRS algorithm and subsequent indications result
in an overall score for comorbidities that ranges 0-4.*
For this study, the authors used an online calculator as
provided by the Italian Society of Haematology.

Self-Care of Heart Failure Index (V.6.2)

SCHFT is a 22-item self-report instrument used to measure
self-care in patients with HF. The SCHFI measures self-
care within a well-defined framework, having been devel-
oped using a situation-specific theory of reference.”
The 22 items of the instrument are grouped according
to three scales used to measure both self-care behaviours
(ie, self-care maintenance and self-care management)
and the self-efficacy in performing said behaviours (ie,
self-care confidence). According to Riegel et al, patients’
self-care confidence is theorised to have an effect on
patients’ self-care behaviours and is not an element
of self-care per se.”” The two behavioural measures are
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self-care maintenance and self-care management. Self-
care maintenance describes patients’ level of engagement
in behaviours aimed at maintaining their stability, moni-
toring their signs and symptoms and adhering to their
treatment. Conversely, self-care management describes
patients’ ability to recognise their symptoms and to take
appropriate treatment-orientated actions when needed
(eg, consult a healthcare provider or reduce fluid intake).
Each scale in the SCHFI uses a 4-point self-report response
format, ranging l=neveror rarely to 4=always or daily. To
compute the score for each scale, raw scores must be trans-
formed into standardised scores in the order of 0-100,
following the procedure described in SCHFI validation
studies.”” ** Adequate self-care behaviours and self-care
confidence are indicated by scores higher than 70.%* **

Data analysis

All data were checked to assess for possible missing
data, erroneous entries or outliers against a frequency
distribution. Missing data were managed using a pair-
wise approach. A study of skewness was used to provide
a preliminary assessment of the distribution of vari-
ables, which was followed by a Kolmogorov-Smirnov test.
Continuous variables were expressed as mean and SD for
normally distributed data, while non-normally distrib-
uted variables were expressed as median and IQR. Cate-
gorical variables have been described by numbers and
percentages. All data were preliminary tested via univar-
iate analysis, where categorical variables were tested by
contingency table analysis (ie, % test or Fisher’s exact test,
when appropriate), and continuous variable were tested
by Mann-Whitney U test or Student’s t-test (when appro-
priate). A bivariate analysis was performed to assess the
relationship between gender and other variables using
point-polyserial correlation (Rpp). Logistic regression
(LR) models were used in the multivariable analysis to
describe gender differences related to self-care mainte-
nance, management and confidence. LR models were
developed considering these univariate analysis interpre-
tations and bivariate analysis, the theoretical rationale,
precautions to avoid model overfit,”” conformity with
linear gradient for the included continuous variables,
control of possible collinearity among the independent
variables, the study of statistical significance using both
Wald’s X2 and likelihood ratio test, an assessment of good-
ness-of-fit measures through the Hosmer-Lemeshow test,
and the analysis of pseudo-R? (ie, Cox and Snell; Nagelk-
erke and McFadden).” All predictor variables selected
from the univariate analysis were entered simultaneously
into the equation models to control for each other. Statis-
tics were performed using SPSS (V.22, IBM) and R Statis-
tical Package (R Foundation for Statistical Computing).
All tests were two tailed, setting a significance level of 5%.

Patient and public involvement

We carefully considered patients’ priorities, experience
and preferences during the process of informed consent
counselling. All patients are informed about the ways to

Table 1 Sample characteristics (n=346)

Demography N (%)

Mean (SD) Age (years) 65.6 (13.6)
Gender (male/female) 61.1%/38.9%
Nationality (Italian) 100%

Anthropometry

Mean (SD) Body mass index (kg/m?)  26.95 (4.97)

Clinical characteristics
Class I 256 (74.0%)
Class llI 82 (23.7%)
Class IV 8 (2.3%)
reduced Ejection Fraction 82 (23.7%)
(<40%)

Mid-range Ejection
Fraction (40%-50%)

Preserved ejection fraction
(>50%)

Cumulative lliness Rating
Scale (CIRS) total score 0

CIRS total score 1
CIRS total score 2
Secondary cardiac diagnosis

101 (29.2%)
163 (47.1%)
270 (78.0%)

50 (14.5%)
26 (7.5%)

Myocardial Infarction 225 (65.0%)
176 (50.9%)
111 (30.1%)

Hypertension

Atrial fibrillation
Drug treatment

ACE inhibitors

B-blockers

73 (21.1%)
87 (25.1%)
270 (78.0%)
160 (46.2%)
222 (64.2%)
74 (21.4%)

Diuretics

Cardiac glycosides

Aspirin or salicylates

Calcium channel blockers
‘Adequate’ self-care (scores >70)

Maintenance 66 (18.0%)
28 (7.6%)
131 (35.7%)

Management
Confidence

contact the principal investigation in case they wish to
receive more information on the study development and
findings. Patients’ active involvement was related to the
sole period of data collection.

RESULTS

Sample

A sample of 346 patients with chronic HF was enrolled in
this study. Participant characteristics are shown in table 1.
The majority of participants were male (n=256; 74.0%),
with an average age of 65.1 years (SD=13.6). The mean
BMI was 26.95kg/m* (SD=4.97). The majority of partic-
ipants were satisfied criteria for NYHA class II (n=199,
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57.5%), with a preserved EF (n=163; 47.1%). The most
frequent secondary cardiac diagnosis associated with
chronic HF was myocardial infarction (n=225; 65.0%),
followed by hypertension (n=176; 50.9%) and atrial fibril-
lation (n=111; 30.1%). Only 66 participants reported
adequate self-care maintenance (18.0%), 28 participants
had an adequate self-care management (7.6%) and 131
participants had an adequate self-confidence (35.7%).

Gender differences

Considering the bivariate analysis, gender (male=I;
female=2) was significantly related to CIRS (Rpp=0.157;
p=0.005) and self-care maintenance (Rpp=-0.112;
p=0.025) (where l=adequateself-care maintenance,
2=inadequate self-care maintenance), self-care manage-
ment (Rpp=-0.101; p=0046) (where Il=adequateself-
care management, 2=inadequate self-care management),
self-care confidence (Rpp=+0.158; p=0.011) (where,
1=adequateself-care confidence, 2=inadequateself-care
confidence. Therefore, male participants reported less
comorbidity, as well as lower self-care maintenance and
management scores, but higher self-care confidence.

As shown in table 2, according to the first LR model,
the likelihood of inadequate self-care maintenance is
reduced by roughly 80% when patients have adequate
levels of self-care confidence (OR 0.188; 95% CI 0.042
to 0.843) and self-care management (OR 0.182; 95% CI
0.037 to 0.892), while males were found to be more than
four times as likely as females to demonstrate inade-
quate self-care maintenance (OR 4.596; 95% CI 1.075
to 19.650). The second LR model shows that the likeli-
hood of inadequate self-care management decreases by
approximately 83% when patients have adequate mainte-
nance (OR0.171;95% CI 0.036 to 0.816). No relationship
was found between gender and self-care management.
The third LR model shows that the likelihood of inad-
equate self-care confidence decreases by roughly 80%
when patients have adequate levels of self-care mainte-
nance (OR 0.211; 95% CI 0.051 to 0.869), and that males
approximately 60% more likely to possess adequate self-
care confidence than women (OR 0.412; 95% CI 0.104 to
0.962). Moreover, every point reduction in the CIRS total
score is associated with a 70% increase in the likelihood
of the patient possessing adequate levels of self-care confi-
dence (OR 0.297; 95% CI 0.102 to 0.865).

DISCUSSION

To the best of our knowledge, this was the first study
in last 5 years to have explored the issues of gender
differences in the self-care of patients with chronic HF.
Understanding these gender differences is important
for informing evidence-based educational interventions
aimed atimproving self-care behaviours within this patient
population. Our results indicate that gender is strongly
correlated with self-care behaviours. Our LR models allow
for the investigation of gender differences using multivari-
able approaches, where self-care behaviours and self-care

confidence are treated as dichotomous outcomes (ie,
inadequate vs adequate). Specifically, gender is signifi-
cantly associated with self-care maintenance and self-care
confidence, where males are more than four times as likely
to exhibitinadequate self-care maintenance than females.
Males are also approximately 60% more likely to describe
having adequate self-care confidence than females. These
results present somewhat of a paradox, with current
theories and evidence indicate that self-care confidence
should positively predict self-care behaviours.” ** #” None-
theless, this paradox is tangible in our results, consid-
ering the relationship between self-care confidence and
adequate self-care behaviours (table 2). For example, we
can see that men are significantly less likely than women
to demonstrate adequate levels of self-care maintenance,
despite being roughly 60% more likely than women to
have adequate levels of self-care confidence.

In short, our understanding of gender differences in
both Italian patients with chronic H and the wider chronic
HF population may be missing some important elements.
Future investigations are needed to better understand
this paradox. Having a better understanding of these
gender differences might allow for the development of
tailored educational intervention, specific to the needs
of each gender, prior to the patient’s discharge. Patient
education is an integral part of treatment and rehabilita-
tion”; therefore, understanding the nature of this paradox
is important to ensure that the efficacy of educational
interventions is not undermined by gaps in knowledge
concerning educational best practice. To improve our
understanding of this phenomenon, future investigations
should take into account the potential role of comorbidi-
ties related to mental disorders by measuring depression
and anxiety,” ™ and by the determining the potential
influence of self-delusion with respect to self-care.” Liter-
ature suggests that patients with even minor depression
exhibit lower levels of self-care than patients with major
depression, and women are more likely to present with
anxiety; however, there is currently no evidence of gender
differences in terms of the self-care—depression relation-
ship.” Moreover, the greater self-care confidence of males
should predict greater self-care knowledge; however,
there are no evidence that males have a deeper under-
standing of their chronic HF than females. This could
imply that the greater self-care confidence seen in males
is simply the product of a form of self-delusion.”” More-
over, the effect of this self-delusion might be enhanced
when male patients are threatened by a perceived loss of
autonomy and control, thus providing one possible expla-
nation for the aforementioned paradox.

Notwithstanding, any evidence arising out of the study
of gender differences needs to be contextualised to the
patients’ cultural norms. Consequently, the literature
describes a broad range of conflicting results when the
evidence of multisite international studies are compared.
De facto, evidence coming fromUSA shows that men are
more likely to undertake independent decisions about
their self-care management, while women have higher
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Maintenance

Constant 2.356 1 0.125 -

Management (adequate vs ~ 4.413 1 0.036 0.182 0.037 to 0.892
inadequate)

Gender (male vs female) 4.232 1 0.04 4.596 1.075 to 19.650

Likehood ratio test 18.69 9 0.028 0.241 0.351 0.238

Management

Constant 0.799 1 0.271 - -

Maintenance (adequate vs 4.902 1 0.027 0.171 0.036 to 0.816
inadequate)

Gender (male vs female) 0.88 1 0.348 2.126 0.440t0 10.284

Likehood ratio test 16.3 9 0.049 0.218 0.336 0.241

Confidence

Constant 2.758 1 0.097 - -

Management (adequate vs 1.906 1 0.167 0.332 0.069 to 1.589
inadequate)

Gender (male vs female) 1.474 1 0.035 0.412 0.104 to 0.962

Likehood ratio test 17.8 9 0.044 0.221 0.314 0.221

CIRS, Cumulative lliness Rating Scale.

self-care maintenance.'® Conversely, in our study, men  of Italian patients.17 In recent years, there has been a
seem to exhibit low levels of both self-care management  growing interest in understanding self-care gender differ-
and maintenance, and higher levels of self-care confi-  ences in chronic diseases,” especially in patients with
dence, which is what these patients bring to bear in  chronic HF, given evidence indicating that patients’ self-
terms of self-efficacy to overcome their disease. These  careisimproved considerably following the integration of
results are consistent with previous general descriptions  educational strategies into their overall treatment plans.”

(3]
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Gender differences, however, are an important issue in
self-care, especially given the evidence that gender is
often a determinant of self-care.'”

Consistent with current knowledge, the findings of this
study confirm that Italian patients with chronic HF have
a high frequency of poor self-care.”® These findings, with
regard to the self-care of Italian patients with chronic HF,
are particularly valuable given the real-world sampling
used in this study and the fact that participants had only
recently completed their cardiological assessment. In
fact, unlike previous self-care studies, all the patients in
this study were enrolled close to their primary cardiology
visit and not simply during follow-up. In other words, this
study paints a realistic picture of patients with chronic HF
who have only recently received their clinical assessment
and have been prescribed lifestyle adjustment therapies.
Moreover, the description of patients’ self-care deficits in
our study is more disconcerting than in previous studies.'”
Previous studies have reported self-care behaviours in
the range of 14.5%-24.4%," while the current study
describes adequate self-care in the range of 7.6%-18.0%.
In this scenario, gender differences become readily
apparent, starting from the bivariate analysis interpreta-
tion—where self-care behaviours and self-care confidence
have a significant relationship with gender—towards the
LR models analysis.

Several recent studies have undertaken to explore the
quality of the patient—caregiver relationship in relation
to patients’ self-care (ie, mutuality).”* ** Tt seems that
positive patient—caregiver mutuality is associated with
better patient self-care. These mutuality studies shape
interdependence model paths and might also explain
the paradoxical findings in our study, with patient—care-
giver mutuality mediating the relationship between
self-care confidence and self-care behaviours. In other
words, it is reasonable to speculate that men might have
a poorer quality relationship with their caregivers than
women, where the males’ caregivers play an important
role helping their male partners to adhere to their clin-
ical recommendation (eg, sodium-restricted diet). If this
hypothesis can be corroborated with empirical evidence,
then it is logical to include the caregivers of male patients
in any educational interventions.*

Strengths and limitations

This study has a number of limitations and strengths.
First, the design was cross-sectional and sampling was not
randomised. Moreover, this study was a single centre in
Italy. Second, the monocentric sampling used in this study
was both a limitation and a strength given that the topic
of gender difference is so closely related to the contextual
culture; as such, this approach depicts a realistic image
of the Northern Italian reality. Another strength of this
study is the real-world sampling, which adds value to the
realistic sense of the investigation. Moreover, to the best
of our knowledge, this was the first study of its kind to
describe self-care as a dichotomous outcome, using LR
models. This approach simplifies the epidemiological

interpretation of self-care characteristics, owing to the
likelihood interpretation coming from the adjusted OR
of the independent variables of the models. In fact, self-
care characteristics are usually studied using structural
equation modelling approaches or path analysis, which
are very useful latent multivariate approaches, but are less
intuitive from an epidemiological point of view.

CONCLUSION

Self-care is an important issue in multidisciplinary care
management programmes aimed at reducing the risk
of HF hospitalisation and mortality. There is strong
evidence attesting to the clinical benefits of appropriate
levels of self-care, as highlighted in the available guide-
lines.” Notwithstanding, these interventions are far from
foolproof and it is not clear what should constitute best
practice with respect to the development of tailored
educational intervention to support patients with chronic
HF. Nonetheless, more needs to be done to patients with
chronic HF successfully adjust to cope with their self-care
recommendations, follow-ups and lifestyle adjustments.
In this scenario, understanding gender differences in self-
care can help to promote further research, the outcomes
of which can correctly guide healthcare providers in
the provision of educational interventions targeting the
needs of this patient group. Our study helps to establish
the foundations for such future investigations and may
provide some insights for healthcare providers looking to
understand gender differences in patients’ presentation
of self-care behaviours.

Considering these proposals for future research, it is
of paramount importance that some consideration be
afforded in relation to the complexity of the management
of chronic HF. In fact, no understanding of how gender
differences impact patients’ self-care can be complete
without factoring in the quality of the patient—caregiver
relationship, which plays a pivotal role in determining
actual patient self-care behaviours. In other words, an
individual’s confidence in their ability to achieve their
clinical recommendations (eg, physical exercise, dietary
habits, the recognition of signs and symptoms) may be
mediated by their caregiver. As such, it is imperative that
this caregiver has an understanding of the recommenda-
tions on par with the patient. Future research, however, is
needed to corroborate this framework.

The results of this study also highlight an important
issue related to the frequency of patients with inadequate
self-care. There is an urgent need of more awareness
regarding the importance of education during hospital-
isation and follow-up. Timely educational interventions
may be effective in altering patients’ self-care behaviours.
To call attention to this important topic and to guide
follow-up educational priorities, we recommend the
longitudinal screening of patients’ self-care behaviours
during follow-up visits. This approach can also be useful
for assessing the quality of the patient-caregiver relation-
ship, and could help to resolve some of the problems
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underpinning the gender differences described here.
Notwithstanding, we suggest that only validated instru-
ments be used to perform these assessments. In conclu-
sion, further cross-cultural exploration of gender
differences in the self-care of patients with HF is needed
to frame our knowledge in this field.
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