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A B S T R A C T
Background: Chronic heart failure (CHF) is a major healthcare problem. However, there are no 
epidemiological studies assessing the prevalence of CHF in the general population with diagnosis 
based on algorithms recommended for clinical practice. 

Aim: The aim of the HF-Pomorskie survey was to assess the prevalence of three basic components 
of the 2016 ESC diagnostic algorithm for CHF (symptoms, N-terminal pro B-type natriuretic peptide 
[NT-proBNP], and abnormalities on echocardiography) and to determine whether this algorithm 
may be applicable to studies in general population samples. 

Methods: The study was performed in a representative sample of 313 adults (170 women and 
143 men) aged between 20 and 90 years (mean 55.2 years [15.3]) in Northern Poland. A questionnaire 
to determine New York Heart Association [NYHA] class, laboratory tests including NT-proBNP, as well 
as transthoracic echocardiography and spirometry examinations were performed in all subjects. 

Results. Dyspnea (NYHA class II–IV) was reported by 13.7% of recruited participants. Dyspnea and 
elevated levels of NT-proBNP (>125 pg/ml) were found in 7.7% of all examined subjects, while dys-
pnea, elevated NT-proBNP levels accompanied by systolic or diastolic abnormalities on echocardiog-
raphy occurred in 4.8%. In the group without dyspnea (86.3% of all examined subjects), every sixth 
subject had an elevated level of NT-proBNP. On the other hand, 5.8% of studied subjects reported 
a previous diagnosis of CHF, which was confirmed using the current ESC algorithm in 78% of them. 

Conclusions: The prevalence of CHF assessed by the 2016 ESC diagnostic algorithm in the repre-
sentative sample of adults was equal to 4.8%. The clinical algorithm for the diagnosis of CHF is fully 
applicable to the representative surveys in the general population. However, due to logistic and 
economic factors, echocardiography examination and NT-proBNP determination can be limited to 
patients reporting dyspnea or previous diagnosis of CHF. 

Key words: epidemiology, ESC guidelines, heart failure, NT-proBNP, NYHA scale

Correspondence to:
Aleksandra Puch-Walczak, MD,
Department of Preventive 
Medicine and Education,
Medical University of Gdansk,
Dębinki 7, Building 1,  
80–211 Gdańsk,
phone: +22 58 349 19 75,
e-mail: apw@gumed.edu.pl 

Copyright by the Author(s), 2024

DOI: 10.33963/v.phj.98958

Received: October 10, 2023

Accepted: January 15, 2024

Early publication date:  
February 19, 2024



P O L I S H  H E A R T  J O U R N A L

w w w . j o u r n a l s . v i a m e d i c a . p l / k a r d i o l o g i a _ p o l s k a176

W H A T ’ S  N E W ? 
The growing incidence of chronic heart failure (CHF) has been highlighted by the World Health Organization and the European 
Society of Cardiology (ESC). There are only a few studies assessing the epidemiology of CHF and its symptoms in Europe, and 
there are no such studies in the general population in Poland, which is one of the regions of high cardiovascular risk in central 
and Eastern Europe. However, estimating the prevalence of CHF in the population is a challenge. The available ESC recommen-
dations apply mainly to newly diagnosed patients, but confirming the diagnosis is difficult. Our study explored whether the ESC 
diagnostic algorithm (symptoms, natriuretic peptides) could be used in a population study. The conclusions of this research have 
very broad scientific and practical implications for prevention, which should be a priority in Poland, Europe, and around the world.

INTRODUCTION
Chronic heart failure (CHF) is a large problem not only 
in cardiology but also in the whole healthcare system. 
Along with pneumonia, it is one of the main reasons for 
hospital admissions among elderly patients. Neverthe-
less, epidemiological data on this disease are scarce and 
imprecise e.g., the number of patients with CHF in Poland 
is estimated from 600 000 to even more than a million 
[1, 2]. The methods of assessing the prevalence of heart 
failure (HF) with non-acute onset are also debatable. It 
seems obvious that the patient’s declaration and physical 
examination are not enough, but should transthoracic 
echocardiography (TTE) or B-type natriuretic peptide (BNP) 
level be performed in every screened subject? According 
to the 2016 and 2021 guidelines of the European Society 
of Cardiology (ESC), diagnosis requires the presence of 
symptoms and confirmation of myocardial dysfunction or 
structural changes in TTE [3, 4]. This algorithm is relatively 
easy to apply in clinical settings; however, in the case of ep-
idemiological studies, there is a question of who should be 
tested and what tests should be performed. Consideration 
should also be given to which group of subjects should be 
screened for CHF, e.g., should the study protocol in a pop-
ulation-based sample be narrowed down to symptomatic 
groups only? 

Previous reports have pointed out that myocardial 
dysfunction may precede the onset of symptoms for 
a long time. As a result, recommendations for preventive 
management in asymptomatic left ventricular systolic 
dysfunction (LVSD) were added to the 2016 ESC guide-
lines [4]. Early implementation of treatment with, among 
others, angiotensin-converting enzyme inhibitors may 
slow down the development of the disease and delay the 
onset of symptoms [5–8]. A thorough understanding of 
the epidemiology of CHF and LVSD is essential in planning 
health policy to prevent an excessive number of disease 
exacerbations and hospital admissions, especially in the 
wake of the 2019 coronavirus pandemic.

The study aimed to assess the prevalence of the main 
components of the CHF diagnostic algorithm proposed 
by the ESC for clinical practice and to determine whether 
this algorithm may be applicable to studies in general 
population samples.

METHODS
The HF-Pomorskie Study is an observational study of a rep-
resentative group of residents from the Pomeranian Prov-
ince in Poland. The study aimed to assess the prevalence of 
CHF in this region. The study included people aged 20 years 
or older, who were also randomly selected for the WOBASZ 
II population study. The processes of sample drawing, data 
collection methodology, and blood sampling were de-
scribed in detail in our previously published article [9, 10]. 

The HF-Pomorskie Study was carried out among the 
residents of the Pomeranian Province. In the first stage, 
2 small communes (fewer than 8000 residents), 2 medi-
um-sized communes (8000–40 000 residents), and 2 large 
communes (40 000–200 000 residents) were chosen by 
drawing lots. Then, 100 women and men from each com-
mune and, additionally, 100 people from the capital of the 
province were randomly selected using a personal identifi-
cation number (PESEL) and invited to participate. Overall, 
700 individuals were invited to participate in the study. 
Of those, 148 addresses were incorrect, or an individual 
could not be contacted. The age and sex of the participants 
corresponded to the 2014 population structure of the Po-
meranian Province. Letters of invitation to participate in the 
survey were sent to the randomly selected participants. In 
each of the 7 communes, a research center was established, 
where participants were invited to visit. A detailed study 
design was developed, taking into account the elements 
of the CHF diagnostic algorithm according to the ESC 
guidelines. Each patient completed a questionnaire and 
had blood laboratory tests.

To assess the premises for the use of the diagnostic 
algorithm, two independent experts analyzed the database 
to look for cases of CHF symptoms, NT-proBNP levels, and 
TTE findings.

Transthoracic echocardiography, spirometry, and 
ECG were performed on 313 participants. One of them 
reported that she had previously been diagnosed with HF 
with reduced ejection fraction (EF) and had the result of 
a recent echocardiography (performed 3 months before 
the enrolment). As the diagnosis of HF was unquestionable, 
this patient was included in the analysis, and the data from 
the echocardiography performed outside the project were 
entered into the database.
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A MasterScreen Pneumo device (CareFusion, Germa-
ny) was used for spirometry, which was performed in 
accordance with the guidelines of the American Thoracic 
Society/European Respiratory Society [11]. Obstruction 
was diagnosed when the forced expiratory volume/forced 
vital capacity ratio, was below the lower limit of normal (i.e., 
below the 5th percentile) [12]. 

Blood samples were collected from participants, af-
ter fasting, at their homes or at the research center. The 
collected material was centrifuged immediately; then, 
the obtained plasma was frozen and transported to the 
central laboratory where parameters of interest, including 
NT-proBNP levels, were determined. The natriuretic peptide 
levels were measured using an Immulite 1000 analyzer 
(Siemens Healthcare Diagnostics, Germany) by immu-
no-chemiluminescence, and the elevated plasma levels of 
NT-proBNP were defined according to the ESC recommen-
dations. The threshold was >125 pg/ml [3]. 

Data on the prevalence of symptoms, comorbidities, 
and exposure to tobacco smoke were obtained from 
the questionnaire.

Recordings and measurements were made in line with 
the 2016 recommendations of the European Association 
of Cardiovascular Imaging and the American Society of 
Echocardiography [13].

All examinations were performed on a Siemens Acuson 
S2000 device, using a vector head. The geometry of the 
left and right ventricles and both atria were assessed as 
well as the general and segmental contractility of the LV in 
standard projections, using the 2D, M-mode, and Doppler 
modes, as recommended.

To detect potential systolic dysfunction, end-diastolic 
and end-systolic volumes were assessed using the disk 
summation method according to a modified Simpson rule.

Based on left ventricular ejection fraction (LVEF), pa-
tients with HF with preserved EF, HF with mid-range EF, and 
HF with reduced EF were identified. Due to the increasing 
importance of HF with preserved systolic function (LVEF 
>50%), diastolic function of the LV was assessed.

The following parameters were measured to assess LV 
diastolic function: the ratio of mitral inflow E-wave velocity 
to A-wave velocity (E/A ratio), velocity of mitral annulus 
movement assessed by tissue Doppler (E’), E/E’ ratio, left 
atrial volume index, and the maximum wave velocity of 
tricuspid regurgitation.

Statistical analysis
Statistical analysis was performed using the R version 
3.6.3 R (R Foundation for Statistical Computing, Vienna, 
Austria). The results were presented as percentages, mean 
values with standard deviations or medians, and quar-
tile/interquartile ranges. The proportions were compared 
through a chi-square test. The distribution of the NT-proB-
NP level was compared using the Kruskal-Wallis test. For all 
statistical analyses, the level of significance was set at 0.05.  
The HF-Pomorskie Study was approved by the Bioethics 

Committee at the Medical University of Gdansk (No. 
NKBBN/421/2013). Each participant gave their informed 
consent before enrolment in the study. The investigation 
conformed with the principles outlined in the Declaration 
of Helsinki.

RESULTS
The study was conducted between 2014 and 2016 and 
included 313 patients (170 women and 143 men) aged 
between 20 and 90 (mean age 55.2 [15.3]). The response 
rate was 56.7%. Table 1 presents the characteristics of the 
participants in the HF-Pomorskie Study.

Diagnostic algorithm
All participants of the study were assessed for the presence 
of HF symptoms according to the ESC diagnostic algorithm; 
the results are presented in Figure 1. The symptomatic 
group was composed of people who reported dyspnea 
(13.7%), defined as New York Heart Association (NYHA) 
class II–IV (Table 2). The distribution of the NT-proBNP level 
(between NYHA II, III, and IV) was statistically significant 
(P = 0.015). More than half of the patients in this group 
(55.8%, n = 24) had an increased level of NT-proBNP. Finally, 
CHF diagnosis was confirmed in every 3rd patient with dysp-
nea (39.5%) based on TTE. In the group without dyspnea, 
which was the majority of the study population, every 6th  
(15.9%) patient had elevated levels of NT-proBNP. For two 
patients in the asymptomatic group, TTE showed reduced 
EF (≤40%), and a diagnosis of LVSD was made.

Table 1. Participant characteristics in the HF-Pomorskie Study (n = 
313)

  HF-Pomorskie 
n (%)

(n 313)

Sex

Women 170 (54.3)

Men 143 (45.7)

Age

18–64 215 (68.7)

≥65 98 (31.2)

BMI, kg/m2

<25 111 (35.5)

25–29.9 107 (34.2)

≥30 95 (30.4)

Comorbidities (self-reported)

Hypertension 80 (25.1)

Diabetes 34 (10.8)

Chronic coronary syndrome (History of ischemic heart 
disease + prior myocardial infarction)

34 (10.8)

Hypercholesterolemia 182 (57.2)

History of chronic kidney disease and/or GFR <60 ml/
min/1.73 m2

27 (8.5)

Atrial fibrillation 20 (6.3)

Chronic obstructive pulmonary disease 53 (16.6)

Current smoker 89 (28.2)

Ex-smoker 101 (31.7)

Never smoker 123 (40.1)

Abbreviations: BMI, body mass index; GFR, glomerular filtration rate
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All participants underwent a spirometry test to deepen 
the diagnosis of dyspnea. In the whole group, obstruction 
was found in 15.9% (n = 50), and in the group of patients 
reporting dyspnea, obstruction was found in 30.2% (n = 13; 
P <0.05 for both) (Figure 2). 

Natriuretic peptides
Plasma NT-proBNP was measured in all participants. The 
median of NT-proBNP was 58.5 pg/ml (30.0–116.0). Values 
≥125  pg/ml were found in 22.4% (n = 70) of the whole 
study population. 

In the group of patients with dyspnea, increased levels 
of natriuretic peptides were demonstrated in more than 
half (55.8%) of patients, and HF was confirmed by TTE 
findings in 45.8% of patients with NT-proBNP >125 pg/ml 
and every fourth patient with dyspnea (25.6%).

In the group of patients with CHF, the NT-proBNP me-
dian was 539.5 pg/ml (157.3–1704.8) and 88.9% of people 
had NT-proBNP levels above the cut-off value (>125 pg/ml). 
In the group of patients with decreased EF, the NT-proBNP 
levels above the cut-off value were demonstrated in all 
patients (median 1364.0 pg/ml [1162.0–1455.0]).

In the group of patients with asymptomatic LV dysfunc-
tion, one patient did not have symptoms indicative of CHF 
— the NT-proBNP value was above 125 pg/ml.

CHF prevalence
In the examined group, 5.75% of patients (n = 18) had been 
previously diagnosed with HF. All cases were analyzed 
individually by two independent experts. The diagnosis 
reported in the interview was confirmed in 4.15% (n = 13) 
of cases. These were the patients whose self-reported CHF 
was confirmed by TTE.

In the remaining patients, previously diagnosed CHF 
was not confirmed. One patient was newly diagnosed 
with HF. Ultimately, the study found an overall prevalence 
of HF of 4.8%.

Additionally, 0.64% (2 patients) were diagnosed for 
the first time. In total, CHF was diagnosed in 4.79% of the 
participants, mostly in men (90.9%). The mean age in this 
group was 66.2 years (10.4). The mean body mass index 
(BMI) in this group was 28.5 kg/m2 (3.8). Subgroup analysis 
by BMI showed that 9.1% had a BMI <25 kg/m2 (normal), 
54.5% had a BMI of 25–29.99 kg/m2 (overweight), and 36.4% 
had a BMI >30 kg/m2 (obese).

To describe this group, participants were divided 
according to the LVEF value. In the HF group, there were 
6 patients (1.92%) with reduced EF, 3 (0.96%) with inter-
mediate EF, and 6 (1.92%) with a preserved EF. In the CHF 
group, 35.7% had hypertension, 21.4% had previously 
diagnosed diabetes, 35.7% had chronic obstructive pul-

Symptom: dyspnea (NYHA II–IV)
13.7%

n = 43/313

Study group
n = 313

Without dyspnea
86.3% 
n = 270

NT-proBNP
 ≤125 pg/ml

83.0%
223/270

NT-proBNP
>125 pg/ml

17.0%
46/270

NT-proBNP
≤125 pg/ml

44.2%
19/43

NT-proBNP
>125 pg/ml

55.8%
24/43

No �nding 
typical of 
HF in echo

100%

Abnormal findings 
in echocardiography:
Confirmed HF criteria 
27.9% of pts reporting 

dyspnea (n = 14)
(1 de novo)

13 previously
n = 12

Echo 
EF ≤40%

n = 1 
(LVSD)
0.37%
1/270

Echo 
EF >40%

82.2%
222/270

Echo 
EF ≤40%

n = 1 
(LVSD)
0.37%
1/270

Echo 
EF >40%

16.7%
45/270

aincl. 1 person 
with HFpEF

0.03%

Figure 1. Components of the diagnostic algorithm (symptoms, NT-proBNP, and abnormalities in echocardiography) in the study group
aA patient after myocardial infarction, chronic treatment with ACE-I, and beta-blocker did not report dyspnea (NYHA I), with slightly elevated 
NT-proBNP levels. Transthoracic echocardiography findings: segmental abnormal contractility with normal EF
Abbreviations: ACE-I, angiotensin-converting enzyme inhibitors; EF, ejection fraction; HF, heart failure; HFpEF, heart failure with preserved ejec-
tion fraction; LVSD, left ventricular systolic dysfunction; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association

% of the entire group

0.32 70.9 0.32 14.4 6.1 4.5
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Table 2. Distribution of patients reporting dyspnea in the study group

Dyspnea Total 
NYHA II–IV

NYHA II (n) NYHA III (n) NYHA IV (n)

Percentage of people with dyspnea in the study group n = 313 43 (13.7%) 28 (8.9%) 12 (3.8%) 3 (1.0%)

NT-proBNP level, pg/ml, median (Q1–Q3) 143.0
(70.25–296.0)

98.0a

(63.0–168.0)
220.0a

(120.25–1235.25)
1364.0a

(795.5–2433.0)

Percentage of patients with NT-proBNP >125 pg/mL, n = 44 24 (54.5%) 13 (44.8%) 8 (66.7%) 3 (100%)

aP = 0.015 

Abbreviations: see Figure 1

Obstruction 
YES

FEV1/VC <0.7
30.2% 
(n = 13)

Symptom: dyspnea
(NYHA II–IV)

13.7% (n = 43)

Obstruction 
NO

FEV1/VC >0.7
69.8%

(n = 30)

n = 9
30%

HF (+)
Obstruction (–)

n = 9
70%

HF (–)
Obstruction (–)

n = 3
23.1%
HF (+)

Obstruction (+)

n = 9
76.9%
HF (–)

Obstruction (+)

Study group
n = 313

Figure 2. Obstruction in spirometry and heart failure in patients reporting dyspnea (NYHA II–IV)

Abbreviations: FEV1, Forced Expiratory Volume during the first second of expiration; VC, vital capacity; other — see Figure 1

monary disease (COPD) or obstruction in spirometry, and 
35.7% had previously diagnosed chronic kidney disease 
or eGFR ≤60.

There were 3 participants in the study group without 
prior diagnosis of HF, whose TTE test showed a reduction 
in LVEF of more than 50%. One person who complained of 
dyspnea was diagnosed with HF. In the other two patients, 
asymptomatic LV dysfunction (LVSD) was diagnosed due 
to the lack of symptoms.

Almost 4% (3.83%) of the studied population had 
asymptomatic diastolic dysfunction. 

DISCUSSION
The HF-Pomorskie Study was designed to analyze the 
prevalence of specific CHF symptoms and CHF itself in 
a selected province in Poland and to assess the usefulness 
of a diagnostic algorithm recommended by cardiology 
societies. The above analysis focused not only on the 
assessment of CHF prevalence but also on establishing 
recommendations for the most favorable screening design 
for a population-based study.

It should be noted that the ESC diagnostic algorithm 
applies only to newly diagnosed CHF. It is much more dif-
ficult to confirm the diagnosis in people who are already 
undergoing treatment. This is largely due to the reduction 
in the severity of symptoms and the levels of natriuretic 
peptides in patients who are optimally treated. However, 
this problem arises only in the case of screening, whereas 
in clinical practice it is a desired effect.

CHF prevalence 
In the HF-Pomorskie Study, the prevalence of self-reported 
CHF was 5.75%. All patients underwent TTE, and this diag-
nosis was confirmed in 4.5% (n = 14) of them, and de novo 
diagnosis was made in 0.3% (1 patient). Finally, CHF was 
diagnosed in 4.8% of the study group.

These findings seem to be consistent with the results of 
the European studies that form the basis of the epidemio-
logical data. So far, the most frequently cited data were pub-
lished in the Rotterdam Heart Study (CHF prevalence 3.9%) 
and the EPICA study (CHF prevalence 4.36%) [14, 15]. These 
studies are considered to have the strongest methodologies. 
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The Hamburg City Health Study published in 2022 seems 
to be the best-planned screening study reported in the 
literature at the moment. Among the 7000 participants 
(45–78 years old), the prevalence of CHF was 4.83% and 
LVSD 1.12%. In that study, like in HF-Pomorskie, a detailed 
medical history was taken, the level of natriuretic peptides 
was assessed, and echocardiographic examinations were 
performed [16].

It should be noted that there is a pilot HF registry 
project conducted in 12 countries. It includes both outpa-
tients and hospitalized patients. Although not a popula-
tion-based study, still it provides useful details about this 
group of patients [17, 18].

The NATPOL 2011 study was the only attempt to analyze 
the prevalence of HF in a representative sample of adults in 
Poland. Based on interviews with patients, the self-report-
ed prevalence of CHF was 4.3%. TTE was not performed, 
which certainly reduced the value of the data obtained. To 
verify the reported percentage of diagnoses, the authors 
analyzed the public medical insurer’s database (National 
Health Fund) for the ICD10 code I50 (corresponds to CHF), 
and the percentage of confirmed diagnoses was 3.0%. The 
data obtained in the above studies should be treated with 
caution, as they do not reflect the actual situation in Poland 
[19]. However, it can be assumed that the number of CHF 
patients reported recently (600 000–700 000) is certainly 
underestimated [1, 2].

Correale et al. [20] presented an overview of comor-
bidities in HF patients. In their study, the proportion of 
patients with diabetes and chronic kidney disease was 
similar to HF-Pomorskie. The exception was COPD – in the 
HF Pomorskie study it was 35.7%, whereas Correale et al. 
reported 15.0% [20]. In our study, we included patients 
with self-reported COPD and additionally obstruction in 
spirometry. Thanks to performing echocardiography in 
all participants, it was possible to estimate the number of 
patients with LVSD, which was 0.64% of the study group. We 
had expected that the clinical problem of LVSD was more 
widespread. It seems, however, that population-based 
testing to detect LVSD is not cost-effective and does not 
meet the criteria for screening even though estimating the 
prevalence of this disease seems to be important for health 
policy planning. It may be worth considering searching 
for LVSD in a narrower group of patients with other CVD 
risk factors, e.g., diabetes or hypertension. However, due 
to the small number of participants, further analyses were 
not possible in this study.

Assessment of symptom severity
Dyspnea, which is often reported as a decrease in exer-
cise tolerance and increased weakness is a nonspecific 
symptom and patients often do not associate it with HF. 
In our study, dyspnea was reported by 13.7% of the partic-
ipants. In this group, HF was diagnosed in every 4th person 
(27.8%). At the same time, when analyzing the group re-
porting dyspnea, every 3rd patient was diagnosed with air-

way obstruction in spirometry, but only 25% of participants 
with such obstruction suffered from HF. This indicates the 
need for performing spirometry in patients with dyspnea 
because most of these cases do not have a cardiac cause. At 
the same time, this group requires further pulmonary func-
tion tests. It is also worth noting that for almost one-third 
of participants reporting dyspnea (29.3%), its underlying 
cause was not found. Similar results were obtained in the 
NATPOL 2011 study by Undrunas et al. [21] who analyzed 
the frequency of self-reported dyspnea in a representative 
group of 2413 people. The dyspnea equivalent (NYHA 
II–IV) was reported by 10.1% of participants, and in this 
group, the diagnosis of CHF was reported only by every 9th 
patient (13.1%) [21]. Dyspnea, as a symptom, is subjective 
and non-specific. There is probably a group in which this 
symptom can be associated with obesity or a low level of 
physical activity.

For many decades, the NYHA classification has been 
used to assess the severity of symptoms of HF. Its main dis-
advantages are subjectivity and lack of precision. The study 
by Raphael et al., which analyzed the reproducibility of the 
NYHA symptom classification, showed only 54% agreement 
between cardiologists assessing the same patient [22]. In 
a similar study, Goldman et al. found that the repeatability 
of symptom assessment using the NYHA classification by 
two independent cardiologists was only 56% [23]. 

Natriuretic peptides
The next step according to the ESC diagnostic algorithm 
was the analysis of natriuretic peptides. Since 1993, their 
role has been increasing in successive editions of the ESC 
recommendations for CHF management. Currently, it is 
recommended that this parameter should be initially meas-
ured in every patient with suspected CHF. This test appears 
to be widely available and easy to perform. However, in 
Poland, there are healthcare facilities where it is easier to 
perform TTE than to assess the natriuretic peptide concen-
tration [23]. Although the measurement of this parameter 
could significantly facilitate initial differential diagnosis of 
dyspnea in the outpatient setting, primary care physicians 
working in Poland’s public healthcare system are not able 
to order it. 

In the group of patients who did not report dyspnea, 
increased levels of NT-proBNP were found in 15.9%, and 
a previous diagnosis of CHF was confirmed in one patient. 
These results indicate that elevated levels of natriuretic 
peptides are common in that population and may be re-
lated to non-cardiac causes, e.g. chronic kidney disease or 
COPD. Nonetheless, it is certainly a useful screening tool.

Limitations
The main limitation of our study is its sample size. The 
cost of a study designed according to the ESC guidelines 
and analyzing the prevalence of LVSD in a representative 
group is enormous; therefore, our study group was limit-
ed to approximately 300 people. A thorough analysis of 
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our research question would require inclusion of several 
thousand people in the study. However, the use of three-
stage randomization allowed for effective analysis of the 
distribution of variables even in that small group.

We did not analyze ECG in this group. ECG abnormalities 
are widespread in CHF patients [25]. It can be used in the 
CHF diagnostic algorithm, similar to chest X-rays. In the 
guidelines, both examinations have a class I C recommen-
dation [3, 4]. Nevertheless, natriuretic peptides and echo-
cardiography had a decisive role when CHF was suspected. 

Another limitation is that spirometry was performed 
without assessing bronchodilator reversibility; therefore, it 
allowed us to identify a group of people with obstructive 
disorders but did not allow us to diagnose COPD.

Summary of findings
A diagnostic algorithm designed for clinical practice 
(according to the ESC criteria) is useful for assessing the 
prevalence of CHF in the population-based survey. How-
ever, such a study requires significant financial resources 
and extensive involvement of specialized equipment and 
qualified personnel. Moreover, imaging diagnostics should 
be limited to selected participants (those reporting symp-
toms and those with elevated NT-proBNP levels).

The prevalence of CHF among the residents of the Po-
meranian Province was 4.8%, including newly diagnosed 
cases (0.3%).

Almost all CHF patients, both treated and newly diag-
nosed, had elevated levels of natriuretic peptides. 

The percentage of people who self-reported CHF was 
5.75%. It should be noted, however, that after careful eval-
uation of their medical history and current state, in 1% of 
cases, the CHF diagnosis could be considered doubtful, 
and in another 2.0% it was disputable.

In the general population, dyspnea, defined as NYHA 
class II–IV, was reported by 13.7% of participants. Every 
third patient with dyspnea had features of obstruction in 
spirometry, and every fourth patient had an elevated level 
of NT-proBNP 

CONCLUSIONS
The use of the clinical algorithm for the diagnosis of CHF 
in population-based studies is possible; however, imaging 
tests and NT-proBNP should be limited to patients report-
ing dyspnea or with prior diagnosis of CHF for its verifica-
tion. The extensive use of TTE and the determination of 
NT-proBNP levels to identify patients with asymptomatic 
LVSD or LV relaxation disorders do not seem justified. 

It is sometimes difficult to assess the validity of a prior 
diagnosis of CHF, especially in pharmacologically treated 
patients with acute coronary syndrome.

The inclusion of spirometry in the screening for CHF 
in the population seems to be justified not only to differ-
entiate CHF from lung diseases but also because of the 
coexistence of CHF with lung diseases. 

We must still remember that in the clinical management 
of suspected HF, we should follow the ESC recommenda-
tions. If possible, we should measure natriuretic peptides in 
each patient, and in the next step, we perform an imaging 
test, e.g., echocardiography.

Article information 
Acknowledgments: This study was partially funded by a Polish 
Cardiac Society Grant and by statutory grants from the Medical Uni-
versity of Gdansk. It was also partly funded by Siemens Healthcare 
Sp z o.o. — a partner of the project — who provided an unrestricted 
educational grant for echocardiography examinations and NT-proBNP 
level analyses. These funding agencies had no involvement in the 
design or conduct of the study, nor were they involved in the collec-
tion, management, analysis, or interpretation of the data or drafting 
of the manuscript.

Special thanks to Dr. Janusz Springer for the final corrections.

Conflict of interest: None declared. 

Funding: Polish Cardiac Society Grant.

Open access: This article is available in open access under Creative 
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, which allows downloading and 
sharing articles with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use 
them commercially. For commercial use, please contact the journal 
office at polishheartjournal@ptkardio.pl

REFERENCES
1. Rywik TM, Kołodziej P, Targoński R, et al. Characteristics of the heart failure 

population in Poland: ZOPAN, a multicentre national programme. Kardiol 
Pol. 2011; 69(1): 24–31, indexed in Pubmed: 21267960.

2. Rywik TM, Zieliński T, Piotrowski W, et al. Heart failure patients from hospi-
tal settings in Poland: Population characteristics and treatment patterns, 
a multicenter retrospective study. Cardiol J. 2008; 15(2): 169–180, indexed 
in Pubmed: 18651402.

3. McDonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines for the 
diagnosis and treatment of acute and chronic heart failure. Eur Heart 
J. 2021; 42(36): 3599–3726, doi: 10.1093/eurheartj/ehab368, indexed in 
Pubmed: 34447992.

4. Ponikowski P, Voors A, Anker S, et al. 2016 ESC Guidelines for the di-
agnosis and treatment of acute and chronic heart failure. Eur Heart J. 
2016; 37(27): 2129–2200, doi:  10.1093/eurheartj/ehw128, indexed in 
Pubmed: 27206819.

5. Beckett NS, Peters R, Fletcher AE, et al. Treatment of hypertension in 
patients 80 years of age or older. N Engl J Med. 2008; 358(18): 1887–1898, 
doi: 10.1056/NEJMoa0801369, indexed in Pubmed: 18378519.

6. Sciarretta S, Palano F, Tocci G, et al. Antihypertensive treatment and devel-
opment of heart failure in hypertension: a Bayesian network meta-analysis 
of studies in patients with hypertension and high cardiovascular risk. Arch 
Intern Med. 2011; 171(5): 384–394, doi: 10.1001/archinternmed.2010.427, 
indexed in Pubmed: 21059964.

7. Kasprzak JD, Gorczyca-Głowacka I, Sobczak-Kaleta M, et al. Pharmacother-
apy of heart failure A.D. 2023. Expert opinion of Working Group on Cardio-
vascular Pharmacotherapy, Polish Cardiac Society. Kardiol Pol. 2023; 81(5): 
537–556, doi: 10.33963/KP.a2023.0110, indexed in Pubmed: 37179465.

8. Nessler J, Krawczyk K, Leszek P, et al. Expert opinion of the Heart Failure 
Association of the Polish Society of Cardiology, the College of Family 
Physicians in Poland, and the Polish Society of Family Medicine on 
the peri discharge management of patients with heart failure. Kardiol 
Pol. 2023; 81(7-8): 824–844, doi: 10.33963/KP.a2023.0163, indexed in 
Pubmed: 37489831.

9. Drygas W, Niklas AA, Piwońska A, et al. Multi-centre National Popu-
lation Health Examination Survey (WOBASZ II study): assumptions, 
methods, and implementation. Kardiol Pol. 2016; 74(7): 681–690, 
doi: 10.5603/KP.a2015.0235, indexed in Pubmed: 26620680.

https://www.ncbi.nlm.nih.gov/pubmed/21267960
https://www.ncbi.nlm.nih.gov/pubmed/18651402
http://dx.doi.org/10.1093/eurheartj/ehab368
https://www.ncbi.nlm.nih.gov/pubmed/34447992
http://dx.doi.org/10.1093/eurheartj/ehw128
https://www.ncbi.nlm.nih.gov/pubmed/27206819
http://dx.doi.org/10.1056/NEJMoa0801369
https://www.ncbi.nlm.nih.gov/pubmed/18378519
http://dx.doi.org/10.1001/archinternmed.2010.427
https://www.ncbi.nlm.nih.gov/pubmed/21059964
http://dx.doi.org/10.33963/KP.a2023.0110
https://www.ncbi.nlm.nih.gov/pubmed/37179465
http://dx.doi.org/10.33963/KP.a2023.0163
https://www.ncbi.nlm.nih.gov/pubmed/37489831
http://dx.doi.org/10.5603/KP.a2015.0235
https://www.ncbi.nlm.nih.gov/pubmed/26620680


P O L I S H  H E A R T  J O U R N A L

w w w . j o u r n a l s . v i a m e d i c a . p l / k a r d i o l o g i a _ p o l s k a182

10. Puch-Walczak A, Hoffman P, Dudziak M, et al. Prevalence of chronic heart 
failure and asymptomatic left ventricular dysfunction in the general 
population: methods and preliminary results of the HF-Pomorskie Study. 
Kardiol Pol. 2018; 76(11): 1567–1569, doi: 10.5603/KP.a2018.0201, indexed 
in Pubmed: 30338505.

11. Graham BL, Steenbruggen I, Miller MR, et al. Standardization of spirom-
etry 2019 update. An official American Thoracic Society and European 
Respiratory Society technical statement. Am J Respir Crit Care Med. 
2019; 200(8): e70–e88, doi: 10.1164/rccm.201908-1590ST, indexed in 
Pubmed: 31613151.

12. Quanjer PH, Stanojevic S, Cole TJ, et al. Multi-ethnic reference 
values for spirometry for the 3-95-yr age range: the global lung 
function 2012 equations. Eur Respir J. 2012; 40(6): 1324–1343, 
doi: 10.1183/09031936.00080312, indexed in Pubmed: 22743675.

13. Nagueh SF, Smiseth OA, Appleton CP, et al. Recommendations for the 
evaluation of left ventricular diastolic function by echocardiography: 
An update from the American Society of Echocardiography and the 
European Association of Cardiovascular Imaging. Eur Heart J Cardiovasc 
Imaging. 2016; 17(12): 1321–1360, doi:  10.1093/ehjci/jew082, indexed 
in Pubmed: 27422899.

14. Mosterd A, Hoes AW, de Bruyne MC, et al. Prevalence of heart failure and 
left ventricular dysfunction in the general population; The Rotterdam 
Study. Eur Heart J. 1999; 20(6): 447–455, indexed in Pubmed: 10213348.

15. Ceia F, Fonseca C, Mota T, et al. Prevalence of chronic heart failure in South-
western Europe: the EPICA study. Eur J Heart Fail. 2002; 4(4): 531–539, 
doi: 10.1016/s1388-9842(02)00034-x, indexed in Pubmed: 12167394.

16. Wenzel JP, Nikorowitsch J, Bei der Kellen R, et al. Heart failure in the 
general population and impact of the 2021 European Society of Car-
diology Heart Failure Guidelines. ESC Heart Fail. 2022; 9(4): 2157–2169, 
doi: 10.1002/ehf2.13948, indexed in Pubmed: 35445582.

17. Sosnowska-Pasiarska B, Bartkowiak R, Wożakowska-Kapłon B, et al. Popu-
lation of Polish patients participating in the Heart Failure Pilot Survey (ESC- 
-HF Pilot). Kardiol Pol. 2013; 71(3): 234–240, doi: 10.5603/KP.2013.0034, 
indexed in Pubmed: 23575777.

18. Tymińska A, Ozierański K, Balsam P, et al. Differences in clinical character-
istics and 1-year outcomes of hospitalized patients with heart failure in 
ESC-HF Pilot and ESC-HF-LT registries. Pol Arch Intern Med. 2019; 129(2): 
106–116, doi: 10.20452/pamw.4418, indexed in Pubmed: 30648697.

19. Puch-Walczak A, Bandosz P, Grodzicki T, et al. Prevalence of sel-
freported heart failure in the adult Polish population: results of 
the NATPOL 2011 study. Pol Arch Intern Med. 2022; 132(4): 16184, 
doi: 10.20452/pamw.16184, indexed in Pubmed: 34985225.

20. Correale M, Paolillo S, Mercurio V, et al. Non-cardiovascular comorbidities 
in heart failure patients and their impact on prognosis. Kardiol Pol. 2021; 
79(5): 493–502, doi: 10.33963/KP.15934, indexed in Pubmed: 34125921.

21. Undrunas A, Bandosz P, Rutkowski M, et al. The prevalence of dysp-
nea in the adult Polish population. Int J Occup Med Environ Health. 
2022; 35(6): 747–752, doi:  10.13075/ijomeh.1896.01959, indexed in 
Pubmed: 36169320.

22. Raphael C, Briscoe C, Davies J, et al. Limitations of the New York Heart 
Association functional classification system and self-reported walk-
ing distances in chronic heart failure. Heart. 2007; 93(4): 476–482, 
doi: 10.1136/hrt.2006.089656, indexed in Pubmed: 17005715.

23. Goldman L, Hashimoto B, Cook EF, et al. Comparative reproducibility and 
validity of systems for assessing cardiovascular functional class: advan-
tages of a new specific activity scale. Circulation. 1981; 64(6): 1227–1234, 
doi: 10.1161/01.cir.64.6.1227, indexed in Pubmed: 7296795.

24. Lelonek M, Grabowski M, Kasprzak JD, et al. An expert opinion of the Heart 
Failure Association of the Polish Cardiac Society on the 2021 European 
Society of Cardiology guidelines for the diagnosis and treatment of acute 
and chronic heart failure: Heart failure guidelines from a national per-
spective. Kardiol Pol. 2022; 80(2): 239–246, doi: 10.33963/KP.a2022.0021, 
indexed in Pubmed: 35076082.

25. Tymińska A, Ozierański K, Balsam P, et al. The prevalence and associ-
ation of major ECG abnormalities with clinical characteristics and the 
outcomes of real-life heart failure patients — Heart Failure Registries of 
the European Society of Cardiology. Kardiol Pol. 2021; 79(9): 980–987, 
doi: 10.33963/KP.a2021.0053, indexed in Pubmed: 34227675.

http://dx.doi.org/10.5603/KP.a2018.0201
https://www.ncbi.nlm.nih.gov/pubmed/30338505
http://dx.doi.org/10.1164/rccm.201908-1590ST
https://www.ncbi.nlm.nih.gov/pubmed/31613151
http://dx.doi.org/10.1183/09031936.00080312
https://www.ncbi.nlm.nih.gov/pubmed/22743675
http://dx.doi.org/10.1093/ehjci/jew082
https://www.ncbi.nlm.nih.gov/pubmed/27422899
https://www.ncbi.nlm.nih.gov/pubmed/10213348
http://dx.doi.org/10.1016/s1388-9842(02)00034-x
https://www.ncbi.nlm.nih.gov/pubmed/12167394
http://dx.doi.org/10.1002/ehf2.13948
https://www.ncbi.nlm.nih.gov/pubmed/35445582
http://dx.doi.org/10.5603/KP.2013.0034
https://www.ncbi.nlm.nih.gov/pubmed/23575777
http://dx.doi.org/10.20452/pamw.4418
https://www.ncbi.nlm.nih.gov/pubmed/30648697
http://dx.doi.org/10.20452/pamw.16184
https://www.ncbi.nlm.nih.gov/pubmed/34985225
http://dx.doi.org/10.33963/KP.15934
https://www.ncbi.nlm.nih.gov/pubmed/34125921
http://dx.doi.org/10.13075/ijomeh.1896.01959
https://www.ncbi.nlm.nih.gov/pubmed/36169320
http://dx.doi.org/10.1136/hrt.2006.089656
https://www.ncbi.nlm.nih.gov/pubmed/17005715
http://dx.doi.org/10.1161/01.cir.64.6.1227
https://www.ncbi.nlm.nih.gov/pubmed/7296795
http://dx.doi.org/10.33963/KP.a2022.0021
https://www.ncbi.nlm.nih.gov/pubmed/35076082
http://dx.doi.org/10.33963/KP.a2021.0053
https://www.ncbi.nlm.nih.gov/pubmed/34227675

