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Heart Failure Functional Class Associated with
Depression Severity But Not Anxiety Severity
Etem Celik,1 Serkan Cay,1 Baris Sensoy,1 Sani Murat,2 Fatih Oksuz,1 Tayyar Cankurt1 and Mehmet Ali Mendi1

Background: Depression and anxiety are common in heart failure (HF) patients and associated with adverse clinical
outcomes. However, there are little or no published data that focuses on the relationship between these commonly
observed situations and HF classes. The aim of this study was to evaluate the relationship between these psychiatric
co-morbidities and HF symptom classes. As a second objective of our study, the associations between patient
characteristics and depression severity were also assessed.
Methods: Our study enrolled a total of 420 HF study participants. The severity of depressive and anxiety symptoms
was evaluated by Beck’s depression and anxiety. The measured total scores were used to grade depression severity
and anxiety as minimal/mild and moderate/severe.
Results: According to NYHA Functional Classification, 228 patients (51%) had class I symptoms, 101 (23%) had class
II symptoms, 31 (7%) had class III symptoms, and class IV symptoms were noted in the remaining 60 patients (19%).
The mean Beck’s depression and anxiety scores were 12.4 ± 11.1 and 13.4 ± 9.0, respectively. While no association
between HF symptom classes and anxiety severity was observed, a significant positive relation between HF symptom
class and depression score was found.
Conclusions: The results of our study suggested that HF symptom class was positively associated with severity of
depression. On the other hand, there was no association between HF symptom class and anxiety score in a wide
population of heart failure patients.
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INTRODUCTION

treatment, mortality remains high and the 5-year survival rate of patients with HF is approximately 20%.2 Additionally, frequent hospitalizations, mandatory dietary
restrictions and other social life and socialization problems experienced may negatively affect the quality of
life.
In recent years, it has been suggested that psychosocial risk factors are associated with cardiovascular
diseases as well as worsening of disease prognosis.3 One
of these factors is depression and it is common in patients with HF, with a prevalence ranging between
11-51%.4-6 Depression rates can be much higher among
patients screened with questionnaires or with more advanced HF. Additionally, depression is associated with
worse outcomes such as increased morbidity, mortality,
HF related hospitalizations and impaired quality of life;
therefore, assessment and behavioral intervention ef-

Heart failure (HF) is commonly seen in the present
era and associated with increased morbidity and mortality. Currently, the total number of HF patients around
the world is estimated to be around 23 million.1 Nevertheless, as the world population ages, with an increasing
rate of coronary event treatment, this number is expected to increase even moreso. Despite advances in
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izations, etiology of HF (ischemic vs. non-ischemic), medications, New York Heart Association (NYHA) class, and
co-morbidities were assessed for all patients. In addition, laboratory, echocardiographic and electrocardiographic (ECG) findings were recorded (Tables 1 and 2).
The Beck Depression Inventory (BDI) and the Beck
Anxiety Inventory (BAI) were used to measure the frequency and severity of patient depression and anxiety.
BDI is a Likert-type scale that includes 21 symptoms and
attitudes, behavioral changes, and somatic symptoms.16
The Turkish version is a reliable and valid tool that is
used extensively.17 Each symptom is rated between 0-3
points and the final score ranges from 0 to 63, with
higher scores representing more severe depression,
where a cut-off score of ³ 17 on each scale represents a
clinically significant level of depression.16-18 Measured
total scores were used to grade the severity as minimal/mild (0-16) and moderate/severe (17-63). Participants were classified into 2 groups according to severity
of depression. BAI is a Likert-type scale that includes 21
evaluation sentences on a 4-point intensity scale and
the final score ranges from 0 to 63.19 This scale is used
to measure the level and severity of anxiety symptoms,
and a cut-off point of 16 or greater was used to determine the presence of significant anxiety.18,19 Measured
total scores were used to grade the severity as minimal/mild (0-15) and moderate/severe (16-63). BDI and
BAI were applied to all study participants upon admission to measure the frequency and severity of depressive and anxiety symptoms of persons. The questionnaire was self-administered in an outpatient clinic.

forts are needed based on profiling of patient factors
early in the HF process.5,7,8
In the literature, there is a paucity of studies which
have investigated the consequence of the anxiety symptoms in HF patients, and conflicting results were obtained regarding the relationship between this behavioral entity and HF severity and prognosis.9-14 Therefore, the general or specific associations between these
common situations and HF symptom class are still obscure.
By undertaking this cross-sectional study, we aimed
to test the relation between HF symptom class and the
prevalence of psychiatric co-morbidities. As a second
objective of our study, we assessed the associations between the characteristics of patients and depression severity.

MATERIALS AND METHODS
Study population
A total of 420 consecutive adult outpatients with a
diagnosis of HF for at least three months were recruited
into the study between October 2012 and September
2013. Patients who had developed conditions that are
strongly associated with the development of HF and
showed at least NYHA class I symptoms were included.15
These conditions included common structural heart diseases due to known left ventricular hypertrophy and
previous myocardial infarction or acute coronary syndrome, hypertension, lipid disorders, obesity, diabetes
mellitus, tobacco and other known cardiotoxic agents.
The study protocol was approved by the local ethics
committee and informed consent was obtained from all
patients. The study complied with the declaration of
Helsinki. Patients were excluded if they were using or
used psychiatric drug, refused to participate, had cognitive impairments, a history of psychiatric disorder or
life-threatening diseases (e.g. cancer).

Statistical analysis
Continuous variables were presented as mean ±
standard deviation and categorical variables as numbers
and percentages. A cut-off point of 17 or greater was
used to determine the presence of moderate to severe
depression and 2 groups were created as minimal/mild
and moderate/severe. The Kolmogorov-Smirnov test
was used to assess the distribution of continuous variables. Also, the Student’s t-test was used to compare
normally distributed continuous variables, and the MannWhitney U test was used for variables without normal
distribution. Categorical variables were compared using
chi-square or Fisher’s exact tests and odds ratios with
confidence intervals were calculated for 2 ´ 2 contin-

Procedures
Socio-demographic and clinical risk factors including
gender, hypertension, diabetes, hyperlipidemia, smoking, coronary artery disease (CAD), marital status, number of child, employment status, income level, educational level, time to HF diagnosis, previous HF hospitalActa Cardiol Sin 2016;32:55-61
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symptoms, 31 (7%) had class III symptoms, and class IV
symptoms were found in the remaining 60 patients
(19%). The mean left ventricular ejection fraction of the
entire patient population was 54.2 ± 12.4 % (Table 1).
The prevalence of depression was 33.5% (n = 141),
and these patients had moderate/severe depressive
symptoms. The mean Beck’s depression score was 12.4
± 11.1. There was a significant positive correlation between NYHA functional class and BDI scores (p < 0.001)
and the severity of depression increased with severity of
HF symptom class (Figure 1). There was no significant
difference between male and female regarding clinically
significant depression [72 (33%) vs. 69 (36%), p > 0.05].
It was found that there was a significant positive correlation between age and depressive symptoms (p <
0.001). Patients with moderate/severe depression were
older than patients with milder symptoms (63 ± 13
years vs. 55 ± 14 years, p < 0.001). Depressive symptoms
were also significantly associated with increased cardiac
hospitalization. In contrast, we observed no relationship

gency tables. Correlations analyses were performed by
use of Spearman’s correlation analysis. The differences
between BDI and BAI scores in HF patients according to
NYHA symptom class were detected with variance analysis (ANOVA). A P value of less than 0.05 was always required for statistical significance. Data were analyzed
with the SPSS software version 20.0 for Windows (SPSS
Inc., Chicago, Illinois, USA).

RESULTS
A total of 420 consecutive adult outpatients with a
diagnosis of heart failure for at least three months were
included in the study. The mean age was 57.9 ± 14.4
years. Two hundred and one patients (45%) were male,
219 patients (55%) were female, 248 (55%) had hypertension, 140 (31%) had diabetes, and 249 (56%) had
CAD. According to NYHA classification, 228 patients
(51%) had class I symptoms, 101 (23%) had class II

Table 1. Clinical and demographic characteristics of the study patients
Variable

All patients

Minimal-mild
depression

Moderate-severe
depression

Odds ratios
(95% CI)

p value

Age, (years)
Male gender, n (%)
Dyslipidemia, n (%)
Diabetes mellitus n (%)
Hypertension n (%)
Smoking n (%)
Family history of CAD, n (%)
Previous MI n (%)
Previous CABG, n (%)
CAD, n (%)
Ischemic HF, n (%)
HF duration(years)
Hospitalization*
NYHA class
Class 1, n (%)
Class 2, n (%)
Class 3, n (%)
Class 4, n (%)
LVEF (%)
BDI score
BAI score

57.9 ± 14.4
201 (45)
112 (25)
140 (31)
248 (55)
182 (41)
087 (19)
091 (20)
058 (13)
249 (56)
233 (52)
6.6 ± 5.3
1.8 ± 2.3

55.5 ± 14.2
124 (46)
69 (26)
71 (26)
134 (50)
117 (44)
066 (25)
045 (17)
25 (9)
140 (52)
062 (23)
6.3 ± 4.9
1.3 ± 2.0

63.2 ± 13.2
69 (49)
40 (28)
64 (45)
109 (77)
57 (40)
20 (14)
46 (33)
033 (23)
106 (75)
125 (88)
7.2 ± 5.8
2.5 ± 2.5

1.1 (0.7-1.7)
1.1 (0.7-1.8)
2.3 (1.5-3.5)
3.4 (2.1-5.4)
0.9 (0.6-1.3)
0.5 (0.3-0.9)
2.4 (1.5-3.9)
3.0 (1.7-5.2)
2.8 (1.8-4.3)
26 (14-47)
-

< 0.001
< 0.600
< 0.570
< 0.001
< 0.001
< 0.500
< 0.010
< 0.001
< 0.001
< 0.001
< 0.001
< 0.110
< 0.001
< 0.001

-

< 0.001
< 0.001
< 0.001

228 (51)
101(23)
31 (7)
060 (19)
54.2 ± 12.4
12.4 ± 11.1
13.4 ± 9.00

¥

#

213 (79)
#
0¥41 (15)
#
¥
11 (4)
#
¥
03 (1)
57.5 ± 9.60
5.5 ± 4.7
12.1 ± 8.10

#

#

.05 (3.5)
#
59 (42)
#
#
20 (14)
#
#
57 (40)
47.5 ± 14.6
25.5 ± 7.30
15.8 ± 10.1
#

BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; CABG, coronary artery bypass grafting; CAD, coronary artery disease;
HF, heart failure; LVEF, left ventricular ejection fraction; MI, myocardial infarction; NYHA, New York Heart Association.
* Number of hospitalizations in the last year. # Denotes significant column proportions by Chi-Square test.
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between HF duration and severity of depression (7.2 ±
5.8 years vs. 6.3 ± 4.9 years, p = 0.09) (Table 1).
While primary school educated patients were more
likely to have more severe depression than otherwise,
income level was not significantly associated with depression. Depression increased significantly with marriage (12.0 ± 11.1) and widow status (15.4 ± 11.1) than
in unmarried status (4.6 ± 3.8) (p = 0.004) (Table 2). Clinical, demographic, socioeconomic, medical and laboratory characteristics of our study group according to de-

pression severity is shown in Tables 1 and 2.
The prevalence of moderate/severe anxiety was
33% (n = 138). The mean Beck’s anxiety score was 13.4 ±
9.0. No significant association was found between NYHA
class and anxiety severity (p = 0.31). Age, education
level, marital status, income level, and cardiac hospitalization were not significantly associated with anxiety severity (p = 0.06, 0.28, 0.98, 0.22, and 0.81, respectively).
Women were more anxious than men (11.8 ± 8.6 vs.
15.1 ± 9.1, p < 0.05).

Table 2. Demographic, socioeconomic, medical and laboratory characteristics of the study patients
Variable
Education level, n (%)
Primary
Secondary
High school
University
Condition, n (%)
Unmarried
Married
Widow
Number of child
Career, n (%)
Unemployed
Worker
Officer
Retired
Housewife
Other
Income level*, n (%)
< 500
500-1000
1000-1500
> 1500
Beta blocker, n (%)
ACEI/ARB, n (%)
Spiranolacton, n (%)
Digoxin, n (%)
Diuretic, n (%)
Statin, n (%)
Hemoglobin, g/dl
Blood glucose, mg/dl
Urea, mg/dl
Creatinine, g/dl
TSH, mIU/ml

All patients

315 (70)
049 (11)
40 (9)
16 (4)

Minimal-mild
depression
#

#

191 (71)
31 (12)
31 (12)
15 (6)#
#

Moderate-severe
depression
#

Odds ratios
(95% CI)

p value

-

< 0.020

-

< 0.010

-

< 0.060
< 0.030

-

< 0.120

3.4 (2.2-5.4)
3.4 (2.1-5.3)
07.2 (2.4-22.5)
03.6 (1.2-11.0)
5.7 (3.5-9.2)
0.9 (0.5-1.5)
-

< 0.001
< 0.001
< 0.001
0.02
< 0.001
< 0.620
< 0.001
< 0.020
< 0.001
< 0.001
< 0.800

#

116 (82)
015 (11)
09 (6)
#
1 (1)
#

11 (2)
338 (76)
71 (16)
3.4 ± 2.1

11 (4)
218 (81)
39 (15)
3.2 ± 2.2

0 (0)
110 (78)
31 (22)
3.6 ± 2.0

1 (0.2)
54 (12)
9 (2)
129 (29)
189 (42)
38 (8)

0 (0)
#
41 (15)
6 (2)
#
72 (27)
119 (44)
030 (11)

1 (1)
#
11 (8)
3 (2)
54 (38)#
65 (46)
7 (5)

18 (4)
247 (55)
121 (27)
34 (8)
244 (55)
238 (53)
18 (4)
14 (3)
103 (23)
073 (16)
13.7 ± 5.2
133 ± 80
037.6 ± 17.9
01.02 ± 0.32
1.76 ± 1.5

12 (4)
148 (55)
84 (31)
24 (9)
131 (49)
127 (47)
00.4 (1.5)
05 (2)
036 (13)
049 (18)
13.7 ± 1.7
0.125 ± 73.1
33.8 ± 12.
00.9 ± 0.2
01.7 ± 1.6

5 (3)
95 (67)
031 (22)
10 (7)
108 (77)
106 (75)
014 (10)
09 (6)
066 (47)
023 (16)
12.9 ± 1.8
146 ± 87
45.1 ± 24.
01.1 ± 0.4
01.7 ± 1.3

ACEI/ARB, angiotensin converting enzyme inhibitor/angiotensin receptor blocker; TSH, thyroid stimulating hormone.
* Income level (Turkish Lira) < 500, low; 500-1000, low-intermediate; 1000-1500, intermediate-high; > 1500, high (1 Turkish Lira »
#
0.33 Euro and 0.44 dollar). Denotes significant column proportions by Chi-Square test.
Acta Cardiol Sin 2016;32:55-61

58

Heart Failure, Depression and Anxiety

nificantly positive correlation between age and depression score, in that patients with moderate-severe depression were older.
The majority of previous studies have indicated that
there was significant correlation between NHYA class
and depressive symptoms, and the prevalence of depression increased with higher NYHA class.20,30,31 Azevodo
et al. showed that there was a linear association between depressive symptoms and HF stages in women,
on the other hand, in men, only stage C was associated
with a higher score.32 We also found that the severity of
depression increased with NYHA functional class.
Another psychosocial risk factor in HF patients is
anxiety, but little is known about the role of anxiety.
Previous studies showed conflicting results regarding
the consequence of anxiety in HF patients. In some
studies, it was determined that symptoms of anxiety
were related to impaired quality of life, increased HF related hospitalizations 10,26,33 and mortality. 11,34 On the
other hand, other studies showed that there were no
significant association between anxiety and cardiac
events. We also assessed the relationships among NYHA
class, HF related hospitalization and symptom of anxiety
and there was no significant association. It has also
been previously reported that anxiety was common in
women. 35 Likewise, we also found that women were
more anxious than men.
Previous studies have demonstrated that marital
status affected depression and anxiety; married persons
tend to be more depressed, whereas unmarried persons
tend to exhibit anxiety.36,37 In this study, there was no
significant association between marital status and anxious symptoms which is inconsistent with the findings
of previous studies; in earlier investigations, BDI score
was significantly higher in married group which was consistent with the literature. In contrast to the relationship
between depression and age, we found no significant
association between age and anxiety score. We also
found that income level and education level were not
linked to anxiety severity.

Figure 1. Distribution of BDI scores according to NYHA class. BDI, Beck
Depression Inventory; NYHA, New York Heart Association.

DISCUSSION
HF is a major and growing public health problem
worldwide, and causes increased mortality and morbidity. It is associated with severe disease burden impacting
both the population and patients. In the current study,
we examined the associations between HF and severity
of depression and anxiety. Most studies on the role of
psychosocial risk factors in HF have focused on depression, which in several studies have shown that depression is associated with increased morbidity and mortality, including frequent and longer hospitalizations and
worsening quality of life.20-23
It has been reported that the prevalence of depression and anxiety in HF patients is high, ranging between
30-50%.5,24,25-28 Unfortunately, the rates of recognizing
and treating anxiety and depression in HF patients are
quite low.24,29 In the current study, it was demonstrated
that depressive symptoms were significantly associated
with higher cardiac hospitalization rate. This finding
confirmed previous studies which indicated a known relationship between increased HF related hospitalizations
due to the presence of depression in HF patients.20-23
It was reported that the prevalence of depression in
HF patients varied according to gender, age and NYHA
classes, and it might be more common in women and in
young patients. 5 In the present study, we found that
there was no significant difference between men and
women. In contrast to previous studies, there was a sig-

Limitations
The findings of the present study should be evaluated with some limitations. First, low educational level
of the participants may influence the measurement reliability due to difficulty in answering the BDI and BAI
59
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questionnaire. Second, some factors in the BDI and BAI
(e.g. dyspnea, fatigue, and insomnia) are common HF
symptoms; therefore, the scores may not represent true
depression or anxiety severity in patients with severe HF
symptoms. Third, HF treatment and the timing of evaluation may influence the values of BDI and BAI.

3.

4.

CONCLUSIONS
We believe this is the first investigation to examine
the relationship between the severity of depression and
anxiety and HF symptom class. We demonstrated that
depression and anxiety were common in outpatients
with chronic HF. Depressive symptoms were significantly
associated with NYHA class whereas symptoms of anxiety were not linked to symptom class. In particular,
with increasing NYHA class, the presence of depression
should be kept in mind. Furthermore, the coinciding of
symptoms of anxiety and depression should be considered in HF patients, and routine screening for depression and anxiety should be of crucial importance in
high-risk patients.
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