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A b s t r a c t

Introduction: Heart failure (HF) is a major global health problem associated 
with increased morbidity and mortality and reduced quality of life (QoL). The 
aim of the study was to assess the impact of anxiety, fatigue and adherence 
to therapeutic guidelines on HF patients’ QoL. 
Material and methods: A hundred and twenty hospitalized HF patients were 
enrolled in the study. Data collection was performed by completion of the 
Minnesota Living With Heart Failure Questionnaire (MLHFQ), the Greek ver-
sion of the Modified Fatigue Impact Scale (MFIS-Greek), the Zung Self-Rat-
ing Anxiety Scale (SAS) and a  questionnaire that measured adherence to 
therapeutic guidelines. 
Results: Data analysis showed moderate levels of anxiety and high levels 
of adherence to therapeutic guidelines as well as moderate to large effects 
of HF on patients’ fatigue and QoL. A statistically significant positive linear 
association was observed between anxiety and QoL (rho > 0.6) as well as 
fatigue and QoL (rho > 0.3). An increase in the anxiety or fatigue score indi-
cated an increase also in the QoL score, meaning that the more anxiety and 
fatigue a patient felt the worse the QoL also was. Moreover, a statistically 
significant negative linear association was observed between adherence to 
therapeutic guidelines and QoL (rho < –0.2). An increase in adherence score 
indicated a decrease in QoL score, meaning that the more adherent a pa-
tient was the better was the QoL.
Conclusions: The present findings suggest that QoL may be improved when 
adherence to therapy is increased and fatigue and anxiety are alleviated.
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Introduction

During recent decades, heart failure (HF) has been increasing at an 
alarming rate, affecting more than 26 million individuals worldwide [1], 
5.7 million Americans [2, 3] and 15 million Europeans [4]. According to 
estimates, more than 8 million individuals will be affected by 2030, rep-
resenting a 46% increase in prevalence [5]. Interestingly, HF is predomi-
nantly a disease of the elderly, as prevalence doubles in each decade of 
life [1, 5, 6]. HF implies a substantial burden not only for patients and but 
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also for healthcare systems in developed countries 
[7]. HF is the most common reason for hospital 
admission in patients above 65 years old [8]. For 
instance, in the USA the number of HF hospital-
izations tripled from 1.27 to 3.86 million between 
1979 and 2004 [9, 10].

Furthermore, HF accounts for frequent re-hos-
pitalizations [2]. Interestingly, re-admissions ap-
proach 30% within 60 to 90 days [11, 12], 25% 
within 30 days [13] and 50% after 6 months of 
initial hospitalization [2]. Moreover, HF accounts 
for 1–3% of total health care expenditures [1], of 
which two thirds are attributed to hospitalization 
[4]. Finally, this life-threatening disease is associ-
ated with increased mortality as 50–75 % of pa-
tients die within 5 years after diagnosis [14, 15].

In spite of recent advances in diagnosis and in 
the therapeutic regimen including new medicines, 
hemodynamic monitoring and device therapies, 
HF prevalence still remains high [2]. It is note-
worthy that HF related issues such as prevalence, 
morbidity and mortality vary globally and discrep-
ancies may be attributed to the instruments used, 
to sample studied (small, unrepresentative and 
cross sectional designs), to socio-economic status 
and other disparities [1, 16]. 

HF is a  complex clinical syndrome resulting 
from impairment of ventricular filling or ejection 
of blood accompanied by dyspnea, fatigue, pe-
ripheral or pulmonary edema [17].

Efficacy of treatment is evaluated by parame-
ters such as laboratory findings which represent 
quantifiable outcomes. These indices ignore pa-
tients’ needs or difficulties in daily life that ad-
versely affect quality of life (QoL) [18–20]. Accord-
ing to patients’ view, the main determinants of 
QoL include current health state, social integration, 
spirituality, perceived support, self care behaviors, 
sleep disorders and emotional burden [16, 19, 20].

Nowadays, HF treatment aims not only at re-
ducing mortality but also at attaining an accept-
able level of QoL which permits patients to pursue 
happiness or enjoy spending time with significant 
others. Measuring QoL is obviously one of the 
most effective ways to explore patients’ clinical 
status according to their perceptions, to screen de-
teriorations in daily functioning and ultimately to 
improve patterns of care [16, 18, 19]. Hospitaliza-
tion is the most proper time to plan effective clini-
cal approaches tailored to patients’ needs [11, 20].

To the best of our knowledge, little is known 
about determinants of QoL in the hospitalized HF 
population in Greece. Additionally, there no avail-
able studies that determine the importance of 
measurements of anxiety, fatigue, and treatment 
adherence with respect to QoL.

Thus, this cross-sectional study was carried out 
to determine the impact of anxiety, fatigue and ad-

herence to therapeutic guidelines on QoL of hospi-
talized HF patients and explore the associated de-
mographic, clinical, and self-reported characteristics.

Material and methods

Study population

The sample of the study consisted of 120 hos-
pitalized HF patients. Convenience sampling was 
used. The study included patients admitted to 
public hospitals during the period February 2018–
November 2018. 

Criteria for including a patient in the study were: 
a) good comprehension of Greek language, b) HF 
diagnosis confirmed by medical record, c) not re-
ceiving anti-anxiety or antidepressant medications, 
d) no other chronic disease that might affect QoL 
(e.g., cancer, chronic kidney disease) and e) no al-
cohol consumption within the last three years. 
The exclusion criteria were absence of psychiatric 
or cognitive problems. One hundred and forty-two 
participants were screened according to the inclu-
sion and exclusion criteria. Among them, 10 did 
not meet the entry criteria and 12 did not agree to 
participate. All of them (22 participants) were ex-
cluded from the sample. Therefore, the final sample 
consisted of 120 participants. 

Hospitalized patients who met the inclusion 
criteria were approached by the researcher and 
were explained about the nature and the objec-
tives of the study. Also, they were assured of the 
confidentiality of the information. All participants 
gave their written informed consent to take part 
in an interview.

In the present study there was no intervention 
or control group since this research merely record-
ed whether patients experienced anxiety, fatigue, 
whether they were adherent to therapeutic guide-
lines and their impact on QoL.

The process of filling out the questionnaires 
lasted between 15 and 30 min and took place for 
all participants: a) the second day of hospital ad-
mission since the questionnaires used evaluate 
how respondents felt during the previous week 
and b) at evening shifts when patients had no 
tasks to perform such as laboratory or other tests. 

Ethical considerations

The study was approved by the Medical Re-
search Ethics Committee of the hospital that took 
part in this study and it was conducted in accor-
dance with the Declaration of Helsinki (1989) of 
the World Medical Association.

Data variables

Data collection was performed by the meth-
od of the interview using: a) the Minnesota Liv-
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ing With Heart Failure Questionnaire (MLHFQ) to 
measure QoL, b) the Greek version of the Mod-
ified Fatigue Impact Scale (MFIS-Greek) to mea-
sure fatigue, c) the Self-rating Anxiety Scale (SAS) 
– Zung to measure anxiety and d) a questionnaire 
that measured patients’ adherence to therapeutic 
guidelines. Data collected for each patient also in-
cluded demographic, clinical and other self-report-
ed characteristics. 

Measuring QoL of hospitalized HF patients 

To evaluate QoL, the Minnesota Living With 
Heart Failure Questionnaire (MLHFQ) was used 
[21]. The scale consists of 21 questions that as-
sess patients’ QoL in the last month (4 weeks). 
Respondents are able to answer every question in 
a Likert type scale (scores from 0 to 5). Two sepa-
rate groups of questions are: a) the physical state 
and b) the mental state. The score assigned to the 
questions is summed separately to questions that 
assess physical state, for those that assess mental 
state and all questions together to an aggregate 
score, the total QoL. Higher values of scores indi-
cate poorer QoL.

Measuring fatigue of hospitalized HF 
patients 

To evaluate fatigue, the Greek version of the 
Modified Fatigue Impact Scale (MFIS-Greek) was 
used. This scale was translated into Greek by 
Bakalidou et al. [22], with good reliability and 
validity. The scale consists of 21 questions that 
assess fatigue of patients in the last month  
(4 weeks). Respondents are able to answer every 
question in a Likert type scale (scores from 1 to 5).  
Two separate groups of questions are distin-
guished: a) the physical fatigue of patients and 
b) the mental fatigue. The score assigned to the 
questions is summed separately to questions 
that assess physical fatigue, for those that assess 
mental fatigue and all questions together to an 
aggregate score, the total fatigue. Higher values 
of scores indicate higher fatigue.

Measuring anxiety of hospitalized HF 
patients 

To evaluate anxiety, the Self-rating Anxiety 
Scale (SAS) – Zung scale was used [23]. The SAS 
scale consists of 20 questions that evaluate 
how respondents felt during the previous week. 
Respondents have the ability to answer each 
question on a  four-point Likert type scale. In 
five questions it is first necessary to reverse the 
scores. The scores attributed to the questions are 
summed up, leading to a final score ranging from 
20 to 80. Higher scores indicate higher levels of 
anxiety.

Measuring adherence to therapeutic 
guidelines of hospitalized HF patients 

To evaluate patients’ adherence to therapeutic 
guidelines a questionnaire in Greek was used [24]. 

The questionnaire includes 8 questions assessing 
patients’ adherence to therapeutic guidelines. For 
these 8 questions, respondents are able to answer 
in a Likert type scale (scores from 1 to 5). Question 
1 and question 7 have an inverse score. The score 
assigned is summed, leading to an aggregate 
score, the adherence to therapeutic guidelines. 
Higher values of the score indicate higher adher-
ence. (Questionnaire is available in appendix.)

Statistical analysis

Categorical data are presented in absolute and 
relative (%) frequencies, whereas continuous data 
are presented as median and interquartile range. 
The Kruskal-Wallis test was used to test the ex-
istence of an association between the quality of 
life and a  factor with more than two categories, 
while the Mann-Whitney test was used to test for 
the existence of an association between QoL and 
a factor with two categories. The association be-
tween QoL and anxiety, fatigue and adherence to 
therapeutic guidelines was assessed with Spear-
man’s rho coefficient. Moreover, multiple linear 
regression was performed to estimate the effect 
of patients’ characteristics and anxiety, fatigue 
and adherence to therapeutic guidelines on QoL. 
Results are presented as regression coefficients 
(b-coefficients) and 95% confidence interval (95% 
CI). The level of statistical significance was set to 
a  = 5%. All statistical analyses were performed 
using the SPSS version 20 package (SPSS Inc, Chi-
cago, IL, USA).

Results

Table I presents the results related to anxiety, 
fatigue, adherence to therapeutic guidelines and 
patients’ QoL. 

Regarding anxiety, half the patients scored 
above 47 and 25% of them scored above 54. 
These values indicate moderate levels of anxiety. 

Moreover, it is observed that in the total score 
of fatigue, at least 50% of participants scored be-
low 70 (median) and below 44 (median) and 28 
(median) for physical and mental fatigue, respec-
tively. Regarding the total score it was found that 
25% of the participants had a score higher than 81. 
Accordingly, with regard to physical and mental fa-
tigue, 25% of enrolled patients had a score higher 
than 48 and 33, respectively. These values indicate 
moderate to large effects of HF on fatigue. 

Regarding adherence to therapeutic guidelines, 
at least 50% of patients scored above 28, indicat-
ing high levels of adherence. 
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Furthermore, in total score of QoL, at least 
50% of the patients scored above 68 (median) 
and above 33 (median) and 15 (median) for the 
physical and mental state, respectively. Regarding 
total QoL score, it was found that 25% of the par-
ticipants had a score higher than 77. According-
ly, with regard to the physical and mental state, 
25% of enrolled patients had a score higher than  
36 and 19, respectively. These values indicate 
moderate to large effects of HF on QoL.

Table II presents the characteristics of the sam-
ple. Of 120 participants men constituted 61.7%, 
63.3% of the sample were over 70 years old, 55% 
were married, 49.6% had a primary school educa-
tion and 68.3% were pensioners. In terms of clin-
ical status, 41.5% had NYHA IV, 80.7% had been 
hospitalized for the same reason before, 69.5% 
had insomnia, 74.6% experienced paroxysmal 
nocturnal dyspnea, 80.2% had a  leg edema and 
86.4% had limited their daily activities. According 
to patients’ perceptions, 70.3% felt very or suffi-
ciently supported by nurses, 83.9% would like to 
have early follow-up after hospital discharge, 78% 
reported experiencing high or moderate uncer-
tainty about the future and 28.8% felt not very/
not at all confident to manage symptoms after 
hospital discharge (Table II).

Patients’ characteristics (demographic and 
self-reported) and their association with 
MLHF Questionnaire scores 

Apart from patients’ characteristics, Table II 
presents the associations between QoL and pa-
tients’ characteristics (demographic and self-re-
ported).

Total QoL score was statistically significantly as-
sociated with NYHA (p = 0.002), paroxysmal noc-
turnal dyspnea, (p = 0.001), and leg edema (p = 
0.001), whether patients had limited daily activities 
(p = 0.001), whether they experienced uncertainty 
about the future (p = 0.001), whether they would 
like to have early follow-up after hospital discharge 
(p = 0.001) and whether they felt confident to man-
age symptoms after hospital discharge (p = 0.005). 
Specifically, worse total QoL (higher scores) was 
found for patients with NYHA IV, those with parox-
ysmal nocturnal dyspnea or leg edema, as well as 
those who had limited daily activities, who felt un-
certainty about the future, who would like to have 
early follow-up after hospital discharge and finally 
those who were a little or not confident to manage 
symptoms after hospital discharge.

The physical state of QoL was statistically sig-
nificantly associated with sex (p = 0.042), NYHA  
(p = 0.001), insomnia (p = 0.007), paroxysmal noc-
turnal dyspnea (p = 0.001), leg edema (p = 0.001), 
whether patients had limited daily activities or ex-
perienced uncertainty about the future (p = 0.001 

and p = 0.001, respectively), whether they would 
like to have early follow-up after hospital dis-
charge (p = 0.001) and how confident they were 
to manage symptoms after hospital discharge  
(p = 0.042). Specifically, worse QoL in physical 
state was found for female participants, with 
NYHA IV, with insomnia, paroxysmal nocturnal 
dyspnea and leg edema as well as those who had 
limited daily activities, experienced high or mod-
erate uncertainty about the future, who would like 
to have early follow-up after hospital discharge 
and finally those who were a little or not confident 
to manage symptoms after hospital discharge.

The mental state of QoL was statistically sig-
nificantly associated with paroxysmal nocturnal 
dyspnea (p = 0.015), leg edema (p = 0.002) as well 
as whether patients felt supported by nurses (p = 
0.029), whether they had limited their daily activ-
ities or experienced uncertainty about the future 
(p = 0.001 and p = 0.001, respectively), whether 
they would like to have early follow-up after hos-
pital discharge (p = 0.003) and finally whether 
they felt confident to manage symptoms after 
hospital discharge (p = 0.005). Specifically, worse 
QoL in mental state was found for patients with 
paroxysmal nocturnal dyspnea and leg edema as 
well as those who did not feel supported by nurs-
es, who limited daily activities, who experienced 
uncertainty about the future, who would like to 
have early follow-up after hospital discharge and 
finally those who were a little or not confident to 
manage symptoms after hospital discharge.

Associations between anxiety, fatigue, 
adherence to guidelines and patients’ QoL 

Table III presents the associations between 
anxiety, fatigue, adherence to guidelines and QoL. 

Table I. Measuring anxiety, fatigue, adherence to 
therapeutic guidelines and QoL in hospitalized HF 
patients

Parameter Median (IQR)

Anxiety (Zung) (range: 20–80) 47 (39–54)

Fatigue:

Total Score (range: 21–105) 70 (61–81)

Physical (range: 11–55) 44 (37–48)

Mental (range: 10–50) 28 (21–33)

Adherence to therapeutic 
guidelines (range: 8–40)

28 (25–32)

QoL (Minnesota):

Total Score (range: 0–105) 68 (58–77)

Physical State (range: 0–40) 33 (28–36)

Mental State (range: 0–25) 15 (10–19)

IQR – interquartile range.
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Table II. Patients’ characteristics (demographic and self-reported) and their association with MLHF Questionnaire 
scores

Parameter N (%) Total MINNESOTA Physical State Mental State 

Median (IQR) P-value Median (IQR) P-value Median (IQR) P-value

Sex: 0.142 0.042 0.252

Male 74 (61.7) 66 (53–78) 31.5 (25–35.5) 14.5 (7.5–18.5)

Female 46 (38.3) 69 (62–76)  35 (31–37)  17 (13–19)  

Age [years]: 0.546 0.944 0.073

≤ 70 44 (36.7) 61.5 (57–72)  28.5 (25–35)  15 (9–17)  

70 76 (63.3) 69 (60.5–78)  34 (29.5–37)  15.5 (11–19.5)

Marital status: 0.384 0.307 0.204

Married/living together 69 (57.5) 67 (56–76)  32 (26–35)  14 (9–17)  

Single/divorced/widowed 51 (42.5) 69 (60–79)  34 (30–37)  17 (12–21)

Education: 0.277 0.313 0.173

Primary 59 (49.6) 69 (60–76)  34 (29–37)  16 (13–19)

Secondary 31 (26.1) 67 (50–77)  33 (24–36)  14 (4–17)  

University 24 (20.2) 63 (58–79)  31 (28–35)  14 (6–19)

NYHA: 0.002 0.001 0.066

I–III 69 (58.5) 63 (41–70)  30 (18–33)  12 (5–17)  

IV 49 (41.5) 76 (64.5–80.5)  35.5 (32.5–38)  14.5 (11–20)

Previous hospitalization: 0.117 0.068 0.144

No 21 (19.3) 64 (50–69)  32 (24–36)  14 (9–16)  

Yes 88 (80.7) 68 (58–78)  33 (28–36)  15.5 (10.5–20)

Do you feel supported by 
nurses?

0.149 0.579 0.029

Very 40 (33.9) 69 (56–78)  34 (27–35.5)  14.5 (5–18.5)

Enough 43 (36.4) 68 (59–77) 32 (27–37) 14 (13–19)

A little/not at all 35 (29.7) 67 (57–76)  33 (28–36)  17 (10–19)

Insomnia: 0.060 0.007 0.122

No 36 (30.5) 59 (40.5–68.5)  27.5 (24–32.5)  13 (3–16)  

Yes 82 (69.5) 70 (62–78)  35 (29–37)  17 (13–20)

Paroxysmal nocturnal dyspnea: 0.001 0.001 0.015

No 30 (25.4) 53.5 (37–66)  25 (16–32)  11.5 (5–15)  

Yes 88 (74.6) 71 (61.5–79)  35 (30–37)  16.5 (13–20)

Leg edema: 0.001 0.001 0.002

No 23 (19.8) 56 (37–60)  27 (16–31)  10 (5–14)  

Yes 93 (80.2) 70 (62–79)  35 (30–37)  17 (13–20)

Have you limited daily 
activities?

0.001 0.001 0.001

No 16 (13.6) 42 (17–58.5) 18 (8–30) 7 (3–10.5)

Yes 102 (86.4) 69 (61–78)  34 (28–37)  16 (13–19)  
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Table II. Cont.

Parameter N (%) Total MINNESOTA Physical State Mental State 

Median (IQR) P-value Median (IQR) P-value Median (IQR) P-value

Do you experience 
uncertainty about the future? 

0.001 0.001 0.001

Very much 46 (39.0) 73.5 (68–82) 35 (33–37) 17.5 (14–21)

Moderate 46 (39.0) 68 (60–77)  33.5 (28–36)  16 (13–18)

A little/not at all 26 (22.0) 50.5 (32–58) 24 (14–30) 5 (3–10)

Would you like early follow-
up after hospital discharge? 

0.001 0.001 0.003

No 19 (16.1) 56 (37–60)  28 (16–32)  10 (3–16)  

Yes 99 (83.9) 70 (62–78)  34 (28–37)  16 (13–20)

How confident do you feel 
to manage symptoms after 
hospital discharge?

0.005 0.042 0.005

Very 23 (19.5) 58 (44–68) 30 (25–34) 9 (4–17)

Enough 61 (51.7) 67 (58–74)  33 (27–36)  14 (11–17)

A little/not at all 34 (28.85) 74.5 (69–82) 36 (32–37) 18.5 (15–21)

IQR – interquartile range.

Table III. Associations between anxiety, fatigue, adherence to guidelines and QoL

Variable Total MINNESOTA Physical State Mental State

Spearman’s 
rho

P-value Spearman’s 
rho

P-value Spearman’s 
rho

P-value

Anxiety 0.687 < 0.001 0.772 < 0.001 0.741 < 0.001

Fatigue:

Total 0.608 < 0.001 0.598 < 0.001 0.495 < 0.001

Physical 0.613 < 0.001 0.693 < 0.001 0.390 < 0.001

Mental 0.454 < 0.001 0.382 < 0.001 0.471 < 0.001

Adherence –0.251 0.012 –0.250 0.013 –0.340 0.001

A  statistically significant positive linear associa-
tion was observed between anxiety and QoL (rho 
> 0.6) as well as fatigue and QoL (rho > 0.3). An 
increase in the anxiety or fatigue score indicates 
an increase also in QoL score, meaning that the 
more anxiety and the more fatigue a patient feels 
the worse is the QoL. Moreover, a statistically sig-
nificant negative linear association was observed 
between adherence to guidelines and QoL (rho  
< –0.2). An increase in adherence score indicates 
a decrease in QoL score, meaning that the more 
adherent a patient is, the better is the QoL.

Impact of anxiety, fatigue, adherence to 
guidelines on patients’ QoL 

Multiple linear regression was performed in 
order to assess the effect of anxiety, fatigue and 

adherence to guidelines on patients’ QoL, adjust-
ing for other possible demographic confounders 
(those that were univariately found to be signifi-
cantly associated with quality of life, as stated 
in the previous section). Table IV presents the 
results.

As far as total QoL score is concerned, after ad-
justment of demographic confounders no effect 
of anxiety, fatigue and adherence to guidelines 
was observed. It was found that patients who ex-
perienced paroxysmal nocturnal dyspnea or had 
leg edema had an 11.41 and 8.76 points, respec-
tively, higher score in the Minnesota scale than 
those who did not (p = 0.001, 95% CI: 5.04–17.78 
and p = 0.018, 95% CI: 1.60–15.92 respectively). 
Likewise, patients who had limited daily activities 
had 18.46 points higher score in the Minnesota 
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Table IV. Impact of factors associated with QoL

Variable B coef. (95% CI) 

Total MINNESOTA Physical State Mental State

Crude regression:

Anxiety Zung 1.33 (1.04–1.62)* 0.65 (0.51–0.78)* 0.43 (0.32–0.54)*

Fatigue:

Total 0.67 (0.51–0.83)* 0.33 (0.25–0.40)* 0.20 (0.13–0.26)*

Physical 1.32 (1.04–1.60)* 0.67 (0.55–0.80)* 0.33 (0.21–0.45)*

Mental 0.85 (0.53–1.17)* 0.38 (0.23–0.54)* 0.30 (0.19–0.41)*

Adherence to guidelines –0.91 (–1.51 – –0.31)* –0.43 (–0.72 – –0.14)* –0.41 (–0.62 – –0.21)*

Adjusted regression:

Anxiety Zung 0.16 (–0.27–0.59) 0.25 (0.05–0.46)* 0.20 (0.03–0.36)*

Fatigue:

Total 0.03 (–0.38–0.45) –0.13 (–0.32–0.06) 0.10 (–0.03–0.23)

Physical 0.46 (–0.31–1.22) 0.54 (0.19–0.88)* –0.13 (–0.37–0.11)

Mental  (Omitted)**  (Omitted)**  (Omitted)**

Adherence to guidelines 0.00 (–0.48–0.48) 0.08 (–0.14–0.30) –0.07 (–0.26–0.13)

Sex:

Male – Ref. Cat. –

Female – 0.48 (–2.47–3.42) –

NYHA:

I–III Ref. Cat. Ref. Cat. –

IV –2.69 (–8.93–3.55) –0.62 (–3.48–2.24) –

Do you feel supported by nurses? 

Very – – Ref. Cat.

Enough – – 1.62 (–0.85–4.10)

A little/not at all – – –0.06 (–2.71–2.59)

Insomnia:

No – Ref. Cat. –

Yes – –0.61 (–3.72–2.49) –

Paroxysmal nocturnal dyspnea? 

No Ref. Cat. Ref. Cat. Ref. Cat.

Yes 11.41 (5.04–17.78)* 6.10 (3.24–8.95)* –0.38 (–2.99–2.24)

Do you have leg edema? 

No Ref. Cat. Ref. Cat. Ref. Cat.

Yes 8.76 (1.60–15.92)* 2.74 (–0.54–6.03) 1.34 (–1.51–4.20)

Have you limited daily activities? 

No Ref. Cat. Ref. Cat. Ref. Cat.

Yes 18.46 (6.48–30.45)* 7.43 (1.84–13.02)* 1.36 (–2.63–5.36)
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Variable B coef. (95% CI) 

Total MINNESOTA Physical State Mental State

Do you experience uncertainty 
about the future? 

Very much Ref. Cat. Ref. Cat. Ref. Cat.

Moderate –3.21 (–9.05–2.62) –0.27 (–2.95–2.40) 0.05 (–2.17–2.26)

A little/not at all –13.29 (–21.64 – –4.95)* –3.37 (–7.14–0.41) –3.94 (–7.34 – –0.54)*

Would you like early follow-up 
after hospital discharge? 

No Ref. Cat. Ref. Cat. Ref. Cat.

Yes –10.63 (–21.50–0.25) –2.68 (–7.64–2.28) 1.36 (–2.10–4.83)

How confident do you feel to 
manage symptoms after hospital 
discharge?

Very Ref. Cat. Ref. Cat. Ref. Cat.

Enough –5.94 (–12.91–1.02) –1.52 (–4.90–1.85) –0.04 (–2.76–2.67)

A little/not at all –0.85 (–9.08–7.38) –2.57 (–6.41–1.26) 1.27 (–2.02–4.55)

*Statistically significant coefficient, **omitted due to multicollinearity. Ref. Cat. – Reference category, CI – Confidence interval.

Table IV. Cont.

scale than those who did not (p = 0.003, 95% CI: 
6.48–30.45). Moreover, patients who did not at all 
experience uncertainty about the future or a little 
had a 13.29 points lower score in the Minnesota 
scale than those who experienced a lot (p = 0.002, 
95% CI: –21.64 – –4.95)).

Regarding physical state, it was found that an 
increase of one point in the anxiety score and 
physical fatigue indicates a  worsening of 0.25 
and 0.54 points respectively in physical state  
(p = 0.018, 95% CI: 0.05–0.46 and p = 0.003,  
95% CI: 0.19–0.88 respectively). Moreover, pa-
tients who experienced paroxysmal nocturnal 
dyspnea or had limited daily activities had a 6.10 
and 7.43 points, respectively, higher score in phys-
ical state than those who did not (p = 0.001, 95% 
CI: 3.24–8.95 and p = 0.010, 95% CI: 1.84–13.02 
respectively).

Regarding mental state, it was found that an 
increase of one point in anxiety score indicates 
a worsening of 0.20 points in mental state (p = 
0.019, 95% CI: 0.03–0.36). Moreover, patients who 
did not at all experience uncertainty about the fu-
ture or only a little had a 3.94 points lower score in 
mental state compared to those who experienced 
it a lot (p = 0.024, 95% CI: –7.34 – 0.54).

Discussion

The results of the present study showed mod-
erate levels of anxiety, high adherence to thera-
peutic guidelines as well as moderate to high ef-
fects of HF on fatigue and on QoL. 

Bibliography research showed three stud-
ies exploring QoL in hospitalized HF patients in 
Greece. Aggelopoulou et al. [25] found poor QoL 
in 231 Greek hospitalized HF patients (mean age: 
66.1 ±10.1) using the Minnesota questionnaire  
(MLHFQ score 65.4 ±20.6). Using the same in-
strument (MLHFQ) Audi et al. [11] demonstrated 
moderate effects of HF on QoL in 300 hospitalized 
HF patients, of whom 90% were above 60 years 
old. An earlier study (2008) conducted by Spiraki  
et al. [26], showed low QoL and moderate im-
provements after treatment.

According to the present results, QoL was 
associated with reports of limitations regarding 
daily activities, and uncertainty about the future. 
Indeed, this life-threatening disease imposes 
several functional or emotional restrictions that 
result in poor QoL [11, 16]. Strikingly more HF 
patients, who perceive themselves as a burden 
to family, may especially limit their physical 
and social activities or discontinue their treat-
ment [27]. An encouraging finding of our study 
is that QoL was associated with patients’ desire 
for early follow-up. Interestingly, follow-up visits 
are associated with a  reduction in readmission 
risk. Also of importance is the timing of fol-
low-up since visits within 7 days after hospital 
discharge are helpful in preventing 30-day read-
missions [28, 29]. 

Moreover, lack of confidence to manage symp-
toms was associated with QoL, thus illustrating 
the importance of increasing self-management 
which refers to actively identifying symptoms and 
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seeking medical advice [30, 31]. A recent review of 
HF management demonstrated the need to pro-
mote understanding of the nature and complex-
ities of this progressive disease and its self-care 
tasks [30].

The current findings demonstrated moderate 
levels of anxiety. Anxiety is 4 to 5 times more fre-
quent in HF compared to the general population, 
with prevalence rates between 11% and 70% [32–
34]. Anxiety is associated with adverse outcomes 
in HF as well as with increased physical impair-
ment (in movement and in conducting ordinary 
activities) and higher suicidality. Possibly, HF pa-
tients view suicide as a solution for their somatic 
pain and disability [35–37]. Depression as a pre-
dictor of worse prognosis in HF emphasizes urgent 
clinical evaluation since anxiety is often presented 
concurrently [33, 37]. Anxiety and depression may 
have equal or even more negative consequences 
compared to traditional risk factors such as dia-
betes mellitus, hypertension, smoking, and hy-
percholesterolemia. Given the high frequency of 
this comorbidity in HF and its devastating effects, 
management guidelines recommend their routine 
assessment. However, these recommendations 
are not applied in daily clinical practice [32].

Data also revealed that an increase in anxiety 
indicated worse QoL. AbuRuz [32] showed anxiety 
as an independent predictor for poor QoL in 200 
HF outpatients. A recent study on HF showed that 
an increase in anxiety score by one unit implied an 
increase in QoL by 1.22 points (worse QoL) but it 
is noteworthy that participants were outpatients 
and not hospitalized [33].

Additionally, the results showed moderate to 
large effects of HF on fatigue and that an increase 
in fatigue indicated worse QoL. Fatigue frequen-
cy ranges from 69% to 88% in HF patients and 
may vary globally due to diversity in assessment 
methods [38, 39]. Fatigue is associated with re-
stricted physical ability [38] and along with dys-
pnea and increased NYHA classification is asso-
ciated with diminished QoL [40]. Schjoedt et al. 
[41] reported that the unpredictability and the 
fluctuation of fatigue are associated with several 
limitations in daily activities and increased depen-
dency on others. Patients try to maintain balance 
between adjusting to and struggling against fa-
tigue. Moreover, fatigue was shown as a predictor 
for disease deterioration among 3029 HF patients 
in 58 months follow-up [42]. This non-specific, in-
visible and subjective symptom is characterized 
as a vicious circle since its consequences further 
exaggerate this experience [38, 43, 44]. Hopefully, 
understanding factors associated with fatigue will 
enhance individualized care and implementation 
of appropriate strategies [45, 46]. A  recent study 
on HF outpatients showed that fatigue was asso-

ciated with NYHA stage, confidence to acknowl-
edge health deterioration, decrease in appetite, 
dyspnea at night, edema in lower limbs, relations 
with health professionals, limitations in daily or 
social activities and financial worries [47].

Analysis of data showed that an increase in the 
adherence score indicated better QoL. Silavanich 
et al. [48] found a  positive relationship between 
medication adherence and QoL among 180 HF 
patients. Adherence to diet (low sodium and low 
fat), to medication and to fluid restrictions pos-
itively affects QoL, and prevents hospitalizations 
and death, whereas non-adherence is associat-
ed with symptom deterioration [49, 50]. Having 
as the ultimate goal to improve QoL, it is crucial 
to enhance adherence in several ways such as 
psychosocial support, education, counseling, and 
scheduled telephone contacts, to evaluate self-ef-
ficacy behaviors [51]. It is equally important to 
provide such a  clinical environment that fulfills 
patients’ needs and finally ensures a smooth tran-
sition to home. Last but not least, adherence as 
reported by patients may not accurately reflect 
reality as they have the tendency to conceal their 
deviations. Therefore, understanding adherence 
requires a  multi-method approach to provide an 
accurate picture of whether and how medical rec-
ommendations are being followed [52].

Several limitations of our study must be ac-
knowledged. First, convenience sampling is one of 
the limitations as this method is not representa-
tive of the whole hospitalized population with HF 
living in Greece, thus limiting the generalizability 
of the results. 

The sample size was relatively small, although 
many significant associations were observed. Fur-
thermore, there was no longitudinal design with 
follow-up data on the same patients which may 
permit evaluation of possible changes in all di-
mensions (anxiety, fatigue, treatment adherence). 
It would be interesting to monitor anxiety, fatigue, 
and treatment adherence 12 or 24 months after 
baseline. Finally, self-report questionnaires are not 
sufficiently precise to make a psychiatric diagno-
sis of anxiety. Regarding adherence, patients in 
their self-report have the tendency to conceal the 
truth.

The strengths of the study include: a) the use of 
a widespread instrument, Minnesota Living With 
Heart Failure Questionnaire, that may permit com-
parisons among HF populations across the world 
and b) the state of “hospitalization” as most re-
search is conducted either in the community or in 
the outpatient department of the hospital when 
HF patients attend their follow-up.

In conclusion, QoL in HF patients is associat-
ed with NYHA, paroxysmal nocturnal dyspnea, 
leg edema, limitations regarding daily activities 
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or uncertainty about the future, patients’ desire 
for early follow-up and patients’ confidence about 
symptom management. Moreover, an increase 
in the anxiety and fatigue score indicates an in-
crease also in QoL (worse QoL) while an increase 
in the adherence score indicates a decrease in the 
QoL score (better QoL).

QoL measures may alert health professionals 
to areas that would otherwise be overlooked in 
clinical settings where attention is focused on the 
biological dimension of HF. Before hospital dis-
charge, clinicians may plan therapeutic strategies 
and early follow-up with the ultimate goal to im-
prove symptoms and QoL. 

The present findings encourage a  multidisci-
plinary team to work together to manage this pro-
gressive, complex and chronic disease. 
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Appendix 

Questionnaire for adherence to therapeutic guidelines in heart failure patients

Patients’ adherence  
to therapeutic guidelines

Always Most  
of the time

Sometimes A few times Never

5 4 3 2 1

1 Do you experience any problem 
while taking medicine daily?

2 Do you remember to take your 
medicine at the precise and 
recommended hours?

3 Do you follow the 
recommended diet?

4 Do you apply advice on 
changing your lifestyle?

5 Do you follow physical 
activities, according to 
recommendations?

6 Has your diet changed 
according to recommendations 
in terms of the past?

7 With the new recommended 
diet, do you spend more money 
in terms of your past?

8 Have you clearly understood 
the disease and problems 
which it creates?


