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Introduction 

Heart failure (HF) represents a serious burden to both patients 
and healthcare system due to its increasing prevalence and as
sociation with poor functioning, impaired healthrelated qual
ity of life (HrQoL), frequent hospitalizations and high 
healthcare costs.15 
Multimorbidity is highly prevalent in patients with HF, with de
pression and anxiety being of common occurrence in this pop
ulation.6 According to the metaanalysis of 36 studies,7 clinically 
significant depressive symptoms affect 21.5% of patients with 
HF. Therefore, the prevalence of depression in patients with HF 

is twotothree times higher compared to the general popula
tion.8 Also, research indicated that the prevalence of depression 
in patients with HF increases with New York Heart Association 
(NYHA) functional class.7  
Depression in patients with HF has been related to adverse 
medical outcomes, including development and progression of 
HF. In a prospective observational study of 1.9 million healthy 
adults,9 history of depression (defined by a billing diagnosis of 
depression or prescription of an antidepressant) was prospec
tively associated with 18% elevated risk of HF development over 
the subsequent 7 years, even after controlling for other cardio
vascular risk factors. Furthermore, in patients with HF research 

GLOBAL CARDIOLOGY 
Global Cardiology 2024; 3: n. pagine 
Published online 5 November 2024   |   DOI: 10.4081/cardio.2024.47

Key words:   heart failure; depressive symptoms; Patient Health Questionnaire 9; healthrelated quality of life; disease severity. 
Received: 30 November 2023; Accepted: 14 October 2024. 
*Correspondence to: Jerneja Farkas, MD, PhD, General Hospital Murska Sobota, Ulica dr. Vrbnjaka 6, Rakican, SI9000 Murska Sobota, Slovenia. Tel. +386.02.5123731. 
Email: jerneja.farkas@sbms.si

Depression, healthrelated quality of life and
life satisfaction in patients with heart failure 
Natasa Sedlar Kobe,1 Daniel Omersa,2 Mitja Lainscak,3,4 Jerneja Farkas1,3,4 

1National Institute of Public Health, Ljubljana; 2General Hospital Jesenice, Jesenice; 3General Hospital Murska Sobota, Murska Sobota; 4Faculty of Medicine, University of 
Ljubljana, Slovenia 

Abstract 

Background: The Patient Health Questionnaire 9 (PHQ9) has been recognized as an effective tool for identification of pa
tients with heart failure (HF) at risk for lower healthrelated quality of life (HRQoL). We aimed to compare HRQoL levels, 
overall satisfaction with health and life, disease severity variables, sociodemographic variables and behavioural risk factors 
between patients with HF with different levels of depressive symptomatology.  
Methods: In a >55 yearsold general population crosssectional HF prevalence study, 1851 subjects were screened and 
those with NTproBNP ≥125 pg/mL (n=930) underwent detailed diagnostic visit to confirm or rule out HF as per 2016 Eu
ropean Society of Cardiology guidelines. HRQoL (the ShortForm 12 Health Survey, SF12; EQ5D3L), depressive symptoms 
(Patient Health Questionnaire, PHQ9) and satisfaction with life (Satisfaction With Life Scale, SWLS) were also assessed. 
Patient with HF (75±8 years, 54 % male, New York Heart Association (NYHA) functional class IIII, with mean left ventricular 
ejection fraction (LVEF) 56±13) were divided into three groups based on the severity of depressive symptomatology as per 
PHQ9 score (none: score 04, mild: score 59, and moderatetosevere: score 1027). Multiple group comparisons and 
pairwise posthoc analyses were performed.  
Results: Results indicated significant between group differences in NYHA status (p<0.001), number of comorbidities 
(p=0.006), functional capacity (p=0.01), as well as HRQoL variables (p=0.05 to 0.001) and SWLS score (p<0.05), with non
depressed group generally showing better physical and subjective indicators of health and wellbeing compared with the 
mild and moderatetosevere group.  
Conclusions: Results indicate that even patients with HF with clinically nonsignificant levels of depressive symptomatology 
show significantly impaired psychosocial status (diminished HRQoL, lower life satisfaction).
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indicates prospective link of both elevated depressive symp
toms and depressive disorders to frequent hospitalizations,10 re
current cardiac events,7 mortality,7,11,12 limitations in daily 
functioning and impaired healthrelated quality of life,13 inde
pendent of other biomedical risk factors. There is also strong 
and consistent evidence of an independent causal association 
between depression, social isolation and lack of quality social 
support.3 
Despite the growing evidence of high rates of depression in pa
tients with HF and its adverse impacts on physical and psycho
logical outcomes, depression often remains underdiagnosed 
and undertreated.14 Accurately diagnosing depression in this 
population might be even more challenging given the overlap 
between cardiac and psychiatric symptoms. To address these 
issues, the European Society of Cardiology (ESC) guidelines3 
have recommended systematic screening for depression in pa
tients with HF to increase its recognition. The use of validated 
instruments such as the Beck Depression Inventory (BDI) and 
the Patient Health Questionnaire (PHQ9) is recommended, fol
lowed by referral of patients with depression for appropriate 
treatment.  
Our study aimed to contribute to the growing body of knowl
edge about rates of depressive symptom severity from PHQ9 
questionnaire in population with HF and to compare three sub
groups with different levels of depressive symptomatology 
(none, mild and moderatetosevere) on a range of clinical, so
ciodemographic variables, behavioral risk factors and psychoso
cial variables. In particular, we expected better physical and 
psychosocial status in nondepressed group of patients with HF, 
according to the PHQ9 proposed cutoff values.  
 
 

Methods 
 
Study design and participants 
 
This was a secondary analysis of the data from a ≥55 years old 
general population crosssectional HF prevalence study Screen
ing Of adult urBan pOpulation To diAgnose Heart Failure (SOB
OTAHF). The detailed study protocol and initial results have 
been published elsewhere.15 Briefly, all together 1851 subjects 
were screened and those with NTproBNP ≥ 125 pg/mL (n=930) 
and 108 healthy controls with NTproBNP <125 underwent de
tailed diagnostic visit to confirm or rule out HF as per 2016 ESC 
guidelines. A diagnostic visit included history and physical ex
amination, electrocardiogram, echocardiography, blood and 
urine sampling, ankle brachial index, pulmonary function tests, 
body composition measurement, physical performance tests, 
and questionnaires to measure HRQoL, depressive symptoms 
and satisfaction with life. An external center validated echocar
diography results, and the HF diagnosis was adjudicated within 
an international HF expert panel.  
The SOBOTAHF study protocol was evaluated and approved by 
the National Medical Ethics Committee of the Republic of Slove
nia (Approval No. 0120656/2016) and the study was performed 

in accordance with the Declaration of Helsinki. All participants 
gave their written informed consent for participation in the 
study prior to the study.  
 
 
Instruments and data collection 
 
Demographic and clinical data 
 
All participants were examined by a physician who conducted 
the standardized interview protocol. Basic demographic (age, 
gender, education level, marital status, socioeconomic class) 
and clinical data (history of disease, history of interventions, 
symptoms of HF, medication, HF signs) were collected and stan
dard measurements were performed (blood pressure, heart 
rate, height, weight, waist and hip circumference). Likelihood 
for HF was evaluated in accordance with the ESC guidelines3 
with findings of history and physical examination and with re
sults of NTproBNP. Body mass index (BMI) was calculated from 
weight (kg) and height (m) in kg/m2. 
 
 
Behavioral risk factors  
 
Smoking status was assessed by asking participants about their 
current and past daily smoking. Alcohol consumption was as
sessed by the first three questions on the wellvalidated Alcohol 
Use Disorders Identification Test16 (AUDITC): ‘drinking fre
quency’, ‘typical quantity per occasion’, and ‘high intensity or 
‘binge’ drinking frequency’. All questions are rated using a five
point response scale. Higher risk consumption was indicated by 
a score ≥5.17  
For the assessment of the functional capacity of patients with 
HF, a widely used sixminute walk test (6MWD)18 was performed 
according to the standard protocol.19 The distance walked in 6 
minutes was transformed into percent predicted value (PPV) by 
dividing the actual 6MWD by the expected value of 6MWD and 
then multiplying by 100, using standardized normreferenced 
equations20. Handgrip strength measured in both hands using 
the JAMAR® Hydraulic Hand Dynamometer (Patterson Medical 
Ltd., Nottinghamshire, UK) was another physical performance 
test. The best of three measurements was used, as already per
formed in patients with HF.21 Cutoff points for low grip strength 
were <27 kg for men and <16 kg for women.22 
 
 
Psychosocial variables  
 
Participants reported their symptoms of depression during the 
last 2 weeks on the 9item Patient Health Questionnaire (PHQ
9).23,24. Each item describes one symptom corresponding to 
DSMIV diagnostic criteria for major depressive disorder (i.e., 
sleep, concentration, energy problems, low selfesteem, anhe
donia, etc.). Items are rated using a fourpoint response scale 
(0 = not at al, 1 = several days, 2 = more than half the day, 3 = 
nearly every day). Löwe and colleagues24 recommend the use 

28 N.S. Kobe et al.

Global Cardiology 2024; 3 
10.4081/cardio.2024.47



of screening cutoff score of ≥9, which allows for the diagnosis 
of any depressive disorder with a sensitivity of 87% and a speci
ficity of 76%. In the group of patients with HF Hammash and 
colleagues25 report 70% sensitivity and 92% specificity in iden
tifying depressive symptoms at the cutoff score of 10. In addi
tion to its utility as a short screener, the PHQ9 allows for an 
assessment of depression severity. A summary score ranges 
from 0 to 27 points, with scores corresponding to five different 
disease severity categories: none (PHQ9 scores 04), mild (PHQ
9 scores 59), moderate (PHQ9 scores 1014), moderately se
vere (PHQ9 scores 1519), and severe (PHQ9 scores 2027).23  
HRQoL was assessed with two wellvalidated generic question
naires: the 12item Short Form Medical Outcomes Study Survey 
(SF12)26,27 and The EQ5D3L28, 29 that have been used in several 
studies with cardiac population.13,30 The SF12 is a shorter, 12 
item subset of the widely used SF36 healthstatus instrument.31 
It measures eight health concepts of the SF36 and allows the 
calculation of two summary measures: physical component 
summary 12 (PCS12) and mental component summary 12 
(MCS12). Higher PCS/MCS scores indicate higher selfperceived 
physical/mental quality of life. Both SF12 summary measures 
have been shown to replicate well SF36 summary measures in 
heart disease patients.32 The EQ5D3L consists of two parts. 
The first part includes five items, relating to five dimensions of 
mobility, selfcare, usual activities, pain/discomfort, anxiety/de
pression. Using threelevel ordinal scale participants report their 
perceived health status as: no problem (scored 1), moderate 
problem (scored 2), severe problem (scored 3). The EQ5D3L 
index score was calculated according to Slovenian population 
norms,33 in which lower results demonstrate lower HRQoL. The 
second part of the instrument is visual analog scale (VAS) used 
to assess selfperceived global levels of health (0 = worst imag
inable state of health, 100 = the best imaginable state).  
The Satisfaction With Life Scale (SWLS),34,35 was used to measure 
cognitive component of subjective wellbeing, life satisfaction. 
The scale consists of five multiplechoice items rated on a scale 
from: 1 = strongly disagree to 7 = strongly agree. A summary 
score of the scale ranges from 5 to 35. A total score corresponds 
to different levels of life satisfaction average (SWLS scores 20
24), high (SWLS scores 2529), slightly below average (SWLS 
scores between 1519), extremely low (SWLS scores 514), ex
tremely high (SWLS scores 3035). Studies indicate good psy
chometric properties of the scale in different nonclinical and 
clinical populations;3638 generally lower life satisfaction scores 
are reported in people with chronic illnesses compared to gen
eral population.  
Missing items were imputed using the EM algorithm, which has 
been demonstrated to be an effective method of dealing with 
missing data.39 However, the proportion of replaced items was 
small (ranging from 0.0% to 6.7% across items). 
 
 
Analysis of data 
 
The data analysis was performed using SPSS 21.0 statistical soft
ware (IBM). Descriptive data are presented for the entire sam

ple of study participants with HF (n=221) and by all three sub
groups based on the selfreported severity of depressive symp
tomatology: none (PHQ9 scores 04), mild (PHQ9 scores 59) 
and moderatetosevere (PHQ9 scores 1027) [23]. Categorical 
data are presented as frequencies (percentages), and continu
ous data are presented as the mean values ± SD. To explore dif
ferences in characteristics across the three groups the 
chisquare test or Fisher’s exact test were used for categorical 
variables and KruskalWallis test for nonparametric continuous 
variables. When a significant difference was found, posthoc 
testing using Bonferroni comparisons was used to identify spe
cific group differences. Spearman’s rankorder correlations were 
used to compare the relationships between PHQ9 score and 
other psychosocial variables. Multiple regression models were 
used to further investigate the crosssectional association be
tween depression severity categories and selfperceived health
related quality of life (EQ5D3L index), global levels of health 
(EQ5D3L VAS) and general life satisfaction (SWLS score). To ac
count for the possible confounding effects demographics (age, 
gender, education, SES, marital status) and clinical covariates 
(NYHA, BMI, number of comorbidities, SMWT) were added to 
regression models based on prior literature.4043 Dummy vari
ables were built for all categorical variables. All statistical tests 
were twotailed and utilized a 5% significance level. 
 
 

Results 
 
Table 1 displays descriptive information for the entire sample 
of study participants with HF (n=221), which were predomi
nately older (on average 75±8 years) and had a NYHA classifica
tion of class I or II (85%). Approximately half of the sample were 
male (54%), married (61%), middle class (61%), had less than 
12 years of education (49%), and reported three or more co
morbidities (53%). According to the PHQ9 score criteria,28 114 
(52%) of the participants with HF were classified as nonde
pressed, while 84 (38%) reported mild and 23 (10%) moderate
tosevere levels of depressive symptomatology at the time of 
the diagnostic visit.  
Three subgroups classified according to the selfreported sever
ity of depressive symptomatology did not significantly differ in 
demographical variables. Also, clinical variables (LVEF, type of 
HF, NTproBNP levels, BMI, specific comorbidities) and some be
havioral variables (smoking, higher risk alcohol consumption) 
were not significantly different among these groups. However, 
there were significant betweengroup differences in NYHA sta
tus (p<0.001) and number of comorbidities (p=0.006); the group 
of participants without depressive symptomatology showed sig
nificantly better NYHA status (a greater proportion of partici
pants had NYHA 1 and lower proportion had NYHA 3) compared 
to the other two groups (Figure 1), and reported significantly 
lower number of comorbidities compared to the group with 
mild depressive symptomatology. Physical performance vari
ables of functional capacity measured by SMWT (p=0.003) and 
handgrip strength (p<0.001) were also significantly different 
among the three groups. Participants without depressive symp
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tomatology showed significantly better levels of functional ca
pacity compared to the other two groups, and significantly bet
ter handgrip strength of dominant and nondominant hand 
compared to the group with moderatetosevere depressive 
symptomatology. Figure 2 shows discrepancies in the PHQ9 
item response pattern between three groups with different self
reported levels of depressive symptomatology. Compared to 
the other two groups, significantly higher proportion of partic
ipants in moderatetosevere group reported experiencing de
pressed mood (item 1) and anhedonia (item 2) more than half 
the days or nearly every day (78% and 56% respectively). Similar 
pattern was noticed in all other items, including suicidal ideation 
(item 9) (Table 2). 

Three subgroups with different severity of selfreported depres
sive symptomatology differed significantly by SF12 MCS 
(p<0.001), EQ5D3L VAS (p<0.001) and EQ5D3L index score 
(p<0.001); the lowest scores on these scales were obtained in 
the group with moderatetosevere depressive symptomatol
ogy, while the highest scores were noticed in the nondepressed 
group. Compared to other two groups, participants without de
pressive symptomatology also had the highest scores on SF12 
PCS and SWLS; according to post hoc tests the differences be
tween moderatetosevere and nondepressed group and be
tween mild and nondepressed group were significant (p<0.05) 
(Table 3). For the comparison of EQ5D3L items and levels of 
life satisfaction as measured by SWLS between the three groups 
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Table 1. Characteristics of study participants with HF. 

                                                                                                                                                         Depressive symptomatology                                                 pvalue 
                                                                                All sample (n=221)           None (n=114)                  Mild (n=84)      Moderate to severe (n=23)                 

Demographics                                                                                                                                                                                                                             
  Age (years), M±SD                                                  74.7±7.7                       73.9±7.8                       74.8±7.6                       77.9±6.9                          0.087 
  Male, n (%)                                                             120 (54.3)                      63 (55.3)                       42 (50.0)                       15 (65.2)                          0.412 
  <12 yrs of education, n (%)                                   84 (48.9)                       43 (37.7)                       33 (39.3)                        8 (34.8)                           0.912 
  Married/living together, n (%)                            104 (62.3)                      57 (50.0)                       37 (44.0)                       10 (43.5)                          0.664 
  Lower/working SES, n (%)                                     40 (22.6)                       19 (16.7)                       18(21.3)                        3 (13.0)                           0.554 
Clinical variables                                                                                                                                                                                                                         
  LVEF (%), M±SD                                                      55.7±13.2                     57.3±12.9                     53.5±12.7                     56.2±15.5                         0.084 
  Type of HF, n (%)                                                                                                                                                                                                                       
  HFpEF                                                                      141 (63.8)                      81 (71.1)                       47 (56.0)                       13 (56.6)                          0.068 
  HFrEF                                                                        35 (15.8)                       15 (13.2)                       16 (19.0)                        4 (17.4)                           0.521 
  HFmrEF                                                                    45 (20.4)                       18 (15.8)                       21 (25.0)                        6 (26.1)                           0.218 
  NTproBNP, M±SD                                             1251.0±1592.7            1024.4±1314.0            1357.6±1560.0            1984.4±2538.7                    0.222 
  NYHA class, n (%)                                                                                                                                                                                                               <0.001 
  I                                                                                 80 (36.4)                      54 (47.4)a                      22 (26.2)                        5 (21.7)                                 
  II                                                                               108 (49.1)                      54 (47.4)                       41 (48.8)                       13 (56.5)                                
  III                                                                               32 (14.5)                        6 (5.3)a                        21 (25.0)                        5 (21.7)                                 
  IV                                                                                  0 (0)                              0 (0)                              0 (0)                              0 (0)                                   
  BMI (kg/m2), M±SD                                                30.5±5.0                       30.3±5.1                       30.9±5.0                       30.0±4.7                          0.678 
  Selfreported comorbidities M±SD                       2.8±1.6                        2.5±1.5d                        3.2±1.6                         2.5±1.6                           0.006 
  Arterial hypertension, n (%)                                      182                           92 (80.7)                       70 (83.3)                       20 (87.0)                          0.739 
  Atrial fibrillation, n (%)                                                78                            36 (31.6)                       37 (44.0)                        5 (21.7)                           0.069 
  Ischaemic heart disease, n (%)                                  52                            25 (21.9)                       23 (27.4)                        4 (17.4)                           0.093 
  Diabetes mellitus, n (%)                                              51                            22 (19.3)                       27 (32.1)                         2 (8.7)                            0.091 
Behavioural risk factors                                                                                                                                                                                                             
  Physical performance                                                                                                                                                                                                              
  SMWT (mean), M±SD                                         371.2±141.8                407.7±128.8a                345.4±143.6                 284.5± 44.0                       0.011 
  SMWT (PPV), M±SD                                              68.8±24.6                    75.1±22.5a                    63.7±24.7                     55.9±25.9                         0.003 
  HGS, M±SD                                                              22.7±9.4                      24.3±9.4e                      21.8±8.6                      17.9±10.6                         0.010 
  HGS dominant, M±SD                                            24.7±9.0                       26.1±9.2                       24.2±8.5                      19.3±8.1c                        <0.001 
  HGS nondominant, M±SD                                    22.7±9.4                      24.3±9.5e                      21.7±8.6                      17.9±10.6                        <0.001 
  Handgrip lower, n (%)                                           172 (78.2)                      83 (72.8)                     73 (86.9)b                      16 (69.6)                          0.048 
  Smoking, n (%)                                                                                                                                                                                                                          
  Current                                                                      18 (8.1)                          9 (7.9)                           8 (9.5)                           1 (4.3)                            0.143 
  Former                                                                     64 (29.0)                       34 (29.8)                       27 (32.1)                        3 (13.0)                           0.053 
  Higher risk alcohol consumption, n (%)                 6 (2.7)                            2 (1.8)                            3 (3.6)                            1 (4.3)                            0.151 

Percentages may not total 100 due to missing data or rounding; significant difference was set at p<0.05; posthoc comparisons between individual 
groups: aNone significantly different from mild and moderatetosevere; bMild significantly different from none and moderatetosevere; cModerateto
severe significantly different from none and mild; dNone significantly different from mild; eNone significantly different from moderatetosevere; fMild 
significantly different from moderatetosevere; SES, socioeconomic status; LVEF, left ventricular ejection fraction; HF, heart failure; HFpEF, heart failure 
with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HFmrEF, heart failure with midrange ejection fraction; NTproBNP, 
Nterminal pro btype natriuretic peptide; NYHA, New York Heart Association; BMI, Body Mass Index, SMWT, Six Minute Walk Test; PPV, Percent Pre
dicted Value; HGS, Handgrip strength.



see Figure 1. Compared to other two groups, significantly lower 
proportion (p<0.05) of individuals in the group without depres

sive symptomatology had higher NYHA class, reported problems 
in all five HRQoL domains and reported low satisfaction with life 
levels. Correlation tests revealed large negative associations be
tween the PHQ9 score and SF12 Mental composite summary 
(r = 0.556) and EQ5D3L Index score (r = 0.563). Associations 
between the PHQ9 score and other included psychosocial vari
ables were moderately negative with values between 0.50 and 
0.30 (Table 4).44 Depressive symptomatology severity was 
found to have significant negative relationship (p=0.05 to 
p<0.001) with level of selfperceived healthrelated quality of 
life (EQ5D3L index), global level of health (EQ5D3L VAS) and 
general life satisfaction (SWLS score) (adjusted R2 = 10.0 to 
23.0%) (Table 5). 
After adjusting for covariates, the relationship between depres
sive symptomatology levels and all three psychosocial variables 
was still statistically significant (p=0.05 to p<0.001) (Table 6). 
Compared to the group without depressive symptomatology, 
stronger negative association with level of selfperceived health
related quality of life, global level of health and general life satis
faction level was found in a group with mild and 
moderatetosevere depressive symptomatology. The total vari
ance explained by the model with demographic and clinical co
variates is 16% for general life satisfaction, 22% for 
selfperceived global levels of health and 43% for selfperceived 
healthrelated quality of life. 
 
 

Discussion 
 
Our study assessed rates of depressive symptom severity in a 
sample of 221 patients with HF identified through a crosssec
tional HF prevalence study SOBOTAHF conducted in a ≥55 years 
old general population. Depressive symptom severity was as
sessed with the use of depression screening questionnaire PHQ
9, that has been suggested as one of the validated screening 
tools in this population.3 Using proposed severity categories,23 
38 % of the patients with HF reported mild and 10 % moderate
tosevere levels of depressive symptomatology at the time of 
study inclusion. Furthermore, differences between patients 
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Figure 1. NYHA class, moderate/severe problems in EQ5D3L HRQol do
mains and satisfaction with life levels measured by SWLS scale in three 
groups with different depressive symptomatology levels. 

Figure 2. PHQ2 item response frequency distribution by groups based on selfreported severity of depressive symptomatology.



with HF with different depressive symptom severity levels on a 
number of clinical, behavioral and psychosocial variables were 
examined. We found that the patients in nondepressed group 
(PHQ9 score 04) reported better physical and subjective indi
cators of health and wellbeing than the group with mild and 
group with moderatetosevere depressive symptomatology 
levels. Therefore, the overall findings from our study are con
sistent with a large body of research suggesting associations of 
depressive symptoms/depression and various negative psy
chosocial outcomes.7,13 However, it adds to these findings sug
gesting that even patients with HF with mild, clinically 
nonsignificant depressive symptomatology level, may experi

ence significantly impaired psychosocial capacities, compared 
to those that report no depressive symptomatology. 
The prevalence of clinically significant depressive symptoms in 
patients with HF has been estimated to be approximately 
21.5%,7 which is twotothree times higher compared to the 
general population.8 However, the prevalence rates reported 
across 36 studies included into metaanalytic review by Rut
ledge and colleagues7 widely varied, ranging from 9% to 60%; 
also, studies using solely selfreport questionnaires to assess de
pression reported prevalence rates ranging from 30% to 44%. 
Using the PHQ9 cutoff score of 10, proposed by Hammash and 
colleagues,25 the prevalence obtained in our study is on the 
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Table 2. Percent of participants answering individual PHQ9 items with most severe response categories (‘more than half the days’, ‘nearly every day’) 
for total sample and three groups. 

n (%)                                                                                                                                                Depressive symptomatology                                                 pvalue 
Answering with response categories ‘            All samples (n=221)          None (n=114)                  Mild (n=84)      Moderate to severe (n=23) 
more than half the days’, ‘nearly every day’                                                             

Item 1  Little interest…                                           40 (18.1)                         7 (6.2)                         15 (17.9)                       18 (78.3)                        <0.001 
Item 2 – Feeling down…                                           19 (8.6)                            0 (0)                             6 (7.1)                         13 (56.5)                        <0.001 
Item 3 – Trouble fallingasleep …                            70 (31.7)                        11 (9.6)                        39 (46.5)                       20 (87.0)                        <0.001 
Item 4 – Feeling tired…                                           58 (26.3)                         5 (4.4)                         34 (40.5)                       19 (82.6)                        <0.001 
Item 5 – Poor appetite…                                          17 (7.7)                          1 (0.9)                         11 (13.1)                        5 (21.7)                          <0.001 
Item 6 – Feeling bad about yourself…                    13 (6.3)                            0 (0)                             4 (4.8)                          9 (39.1)                          <0.001 
Item 7 – Trouble concentrating…                            14 (6.3)                          1 (0.9)                           6 (7.2)                          7 (30.4)                          <0.001 
Item 8 – Mowing or speaking slowly…                 22 (10.0)                          0 (0)                           10 (11.9)                       12 (52.2)                        <0.001 
Item 9 – Better off dead…*                                       21 (9.6)                           1 (0.9)                          12 (14.3)                        8 (34.7)                          <0.001 

Posthoc comparisons between individual groups revealed significant differences between all three groups on all items (p<0.001); *includes response 
categories ‘several days’, ‘more than half the days’, ‘nearly every day’. 
 
 
Table 3. Psychosocial variables of study participants with heart failure. 

                                                                                                                                                         Depressive symptomatology                                                 pvalue 
M±SD (range)                                                      All samples (n=221)          None (n=114)                  Mild (n=84)      Moderate to severe (n=23)                 

SF12 MCS12* (0100)                                           51.4±10.2                     56.2±7.3a                      47.8±9.9b                      40.2±9.2c                        <0.001 
SF12 PCS12* (0100                                             38.2±10.1                     41.4±9.7a                      35.7±9.5                       32.0±8.2                         <0.001 
EQ5D3L VAS score (1100)                                  60.0±17.0                    66.0 ±14.8a                  56.8 ±15.8b                   42.0±15.6c                       <0.001 
EQ5D3L index score° (01)                                     0.7±0.2                         0.7±.02a                        0.6±0.1b                       0.5 ±0.1c                         <0.001 
SWLS (535)                                                               25.6±5.6                      27.1±4.5a                      24.7±5.1                       21.3±7.4                         <0.001 
SWLS ladder (110)                                                     6.3±1.7                         6.8±1.7a                         5.9±1.4                          5.6±2.1                          <0.001 

*SF12 component scores are represented as z score (mean 50 + standard deviation 10); °EQ5D3L index score is calculated according to Slovenian 
population norms33; posthoc comparisons between individual groups (significant difference was set at p<0.05): aNone significantly different from 
mild and moderatetosevere, bMild significantly different from none and moderatetosevere, cModeratetosevere significantly different from none 
and mild.; SF12, the ShortForm 12 Health Survey; PCS, Physical Component Score; MCS, Mental Component Score; SWLS, the Satisfaction With Life 
Scale; EQ5D3L VAS, EQ5D Visual Analog Scale. 
 
 
Table 4. Correlation coefficients among psychosocial variables. 

                                                     PHQ9 score               SF12 MCS12               SF12 PCS12         EQ5D3L VAS score      EQ5D3L index score     SWLS score 

PHQ9 score                                                                                                                                                                                                                                
  SF12 MCS12                           0.556**                                                                                                                                                                                 
  SF12 PCS12                            0.411**                        0.097                                                                                                                                               
  EQ5D3L VAS score                0.423**                      0.328**                       0.425**                                                                                                        
  EQ5D3L Index score              0.563**                      0.411**                       0.493**                       0.445**                                                                   
  SWLS score                               0.351**                      0.283**                       0.245**                       0.372**                           0.202**                           
  SWLS ladder                              0.294**                      0.176**                       0.304**                       0.472**                           0.247**                   0.499** 

SF12, ShortForm 12 Health Survey; PCS, Physical Component Score: MCS, Mental Component Score; SWLS, the Satisfaction With Life Scale; EQ5D3L 
VAS, EQ5D Visual Analog Scale; **p<0.001.



lower side of the range (10% of the patients with HF at the time 
of study inclusion). This might be primarily explained by HF 
severity as research indicates increase in depression prevalence 
with NYHA functional class;7 majority of participants in our 
study had NYHA class 1 or 2, and therefore lower symptom 
severity and degree of disability. Other possible explanations 
may have to do with stigma attached to mental health issues, 
resulting in social desirability bias. 
Our study indicated moderate to large negative associations be
tween depressive symptoms as measured by the PHQ9 ques
tionnaire, and both generic HRQoL questionnaires used (SF12, 
EQ5D3L). This is consistent with the findings of Dickens and 
colleagues45 reporting that association between depression and 
HRQoL in people with coronary heart disease is mostly signifi
cant, irrespective of the measure used. It is also worth mention
ing that Al Sayah46 and colleagues found that the reversed is 
true, as EQ5D and SF12 have been found to perform well in 
screening for depressive symptoms in chronic disease patients. 
What is more, de Jonge and colleagues47 reported more severe 
depression being associated with greater impairment of HRQoL. 
Similarly, our results show that the level of selfreported disabil
ity on all EQ5D3L domains is the lowest in group without de
pressive symptomatology and the highest in group with 
moderatetosevere depressive symptomatology level. Addi
tionally, after adjustment for covariates, the negative associa
tion of depressive symptomatology levels (mild, moderateto 
severe as compared to none) and selfperceived healthrelated 
quality of life (as measured by EQ5D3L) remained statistically 
significant. Our findings are therefore in line with other studies 
demonstrating effect of depression on HRQoL,48 independent 

of other biomedical risk factors. These findings can however be 
broadened by the obtained significant negative association of 
depressive symptomatology levels (mild, moderateto severe 
as compared to none) and general life satisfaction (as measured 
by SWLS). This relationship was as well present even when con
sidering covariates and should prompt clinicians to consider 
using instruments for evaluation of psychosocial capacities even 
in those patients with HF who do not present with depressive 
symptoms. 
In addition to nondepressed group generally showing better 
subjective indicators of health and wellbeing compared with 
the mild and moderatetosevere group, our results also indi
cated between group differences in some physical indicators of 
health. Namely, NYHA class, number of comorbidities and func
tional capacity measured by the SMWT and handgrip strength; 
nondepressed group generally showed lower NYHA class, less 
comorbidities and better physical capacity compared to mild 
and moderatetosevere group. 
The crosssectional nature of the study should be considered 
when interpreting results as the causality between the variables 
cannot be determined. Therefore, it is possible that lower 
HRQoL (or other variables, including HF) affect depressive symp
tom severity level; also, negative appraisals in depressed indi
viduals (resulting in reporting health status more negatively) 
might affect worse selfreported HRQol levels. Due to the ob
servational nature of the study, we acknowledge that the asso
ciation between PHQ9 score and psychosocial variables could 
be due to other factors that were not controlled in our study. 
Another limitation is related to the estimation of depression on 
the basis of elevated symptom severity from PHQ9 question
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Table 5. Unadjusted regression analyses predicting selfperceived healthrelated quality of life (EQ5D3L index), global levels of health (EQ5D3L VAS) 
and general life satisfaction (SWLS score) from the severity of depressive symptomatology. 

Predictors                                                     Healthrelated quality of life                   Global levels of health                        General life satisfaction 
                                                                                  (EQ5D3L index)                                     (EQ5D3L VAS)                                        (SWLS score) 
                                                                                                β                                                               β                                                               β 

Depressive symptomatology                                                                                                                                                                      
  Mild vs none                                                           0.40***                                                0.26*                                                  0.21* 
  Moderatetosevere vs none                                0.40***                                              0.43***                                              0.32*** 
  Total R2                                                                         0.24                                                      0.20                                                      0.11 
  Corrected total R2                                                        0.23                                                       0.19                                                       0.10 

R2, variance; corrected total R2, variance corrected for the number of predictors; β, standardized regression coefficient;*p<0.05; ***p<0.001. 
 
 
Table 6. Regression analyses predicting selfperceived healthrelated quality of life (EQ5D3L index), global levels of health (EQ5D3L VAS) and general 
life satisfaction (SWLS score) from the severity of depressive symptomatology, adjusted for selected demographics and clinical covariates.  

Predictors                                                     Healthrelated quality of life                   Global levels of health                        General life satisfaction 
                                                                                  (EQ5D3L index)                                     (EQ5D3L VAS)                 General life satisfaction (SWLS score) 
                                                                                                β                                                               β                                                               β 

Depressive symptomatology                                                                                                                                                                      
Mild vs none                                                               0.28**                                                 0.19*                                                 0.23** 
Moderatetosevere vs none                                  0.37***                                              0.37***                                               0.28** 
Total R2                                                                           0.47                                                      0.28                                                      0.23 
Corrected total R2                                                          0.43                                                       0.22                                                       0.16 

Adjusted for age, gender, education, SES, marital status, NYHA, BMI, number of comorbidities, SMWT; R2, variance; corrected total R2, variance corrected 
for the number of predictors; β, standardized regression coefficient;*p<0.05; ***p<0.001.



naire rather than a diagnostic interview7. Finally, we did not 
evaluate the potential effect of frailty; in patients with HF, no 
definite approach to diagnose frailty is accepted50 and our data
base cannot meet any of the criteria commonly used in the clin
ical practice. 
 
 
Conclusions 
 
Our study assessed depressive symptoms rather than depres
sive disorder with the use of PHQ9. Nondepressed group gen
erally showed better subjective indicators of health and 
wellbeing compared with the group with mild and moderate
tosevere depressive symptomatology level. Significant between 
group differences were obtained in some physical indicators of 
health as well; compared to the other two groups, nonde
pressed group generally showed lower NYHA class, less comor
bidities and better physical capacity. Our results also indicate 
significant association between depressive symptom severity 
levels and psychosocial variables (HRQoL, satisfaction with life), 
independent of other sociodemographic and clinical variables. 
Despite the clinically relevant depressive symptoms in patients 
with HF being recognized at a PHQ9 cutoff score of 10,25 our 
research indicates that even mild  clinically nonrelevant  level 
of depressive symptom severity is associated with worse clinical 
and psychosocial status.  
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