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A b s t r a c t

Introduction: The aim of this study was to implement a model of healthcare 
for patients with heart failure (HF) and to assess the differences between 
men and women in the study population. 
Material and methods: Through care and an extensive educational panel 
(dietary recommendations, physical activity, titration of diuretics, psycholog-
ical support), emphasis was placed on prevention. All patients had a base-
line cardiology consultation with recommendations regarding treatment, 
self-care, diet, and exercise. Based on regular measurements of weight and 
blood pressure HF patients were telemonitored by nurses, primary care phy-
sicians and referred to cardiologists when necessary. The questionnaire was 
conducted in all patients at baseline after enrollment to the study and after 
3 months of telemonitoring and extensive educational process.
Results: The study finally included 140 men with an average age of 66 years 
(SD: 56–71) and 163 women with an average age of 64 years (58–72). The 
ischemic origin of HF was present in 78% of men and 73% of women (p = 
0.40), and 31% of men and 16% of women declared myocardial infarction in 
the past (p = 0.002). Men more often survived sudden cardiac arrest (7.8% 
vs. 1.2%; p = 0.004) and had implantable cardiac devices compared to wom-
en (16% vs. 3%; p = 0.001). Male patients reported significantly more often 
alcohol consumption, smoking, and less frequently any physical activity. 
Women significantly more often than men suffered from cancer, depression, 
and thromboembolic events and less frequently from obstructive sleep ap-
nea. The mean left ventricular ejection fraction (LVEF) was 43% (SD: 30–58) 
for men, and 57% (45–63) for women (p = 0.0001), and women suffered 
mainly from heart failure with preserved ejection fraction. There were no 
differences between genders regarding the number of hospitalizations in 
last 12 months. The men, despite lower LVEF, felt short of breath/tired when 
climbing the stairs up than women (3 [2–4] vs. 2 floors [1–3]; p = 0.001), 
had higher distance in meters when walking on flat ground (400 [200–400] 
vs. 300 m [100–400]; p = 0.0001), and less frequently had to get up to go 
to the toilet at night (p = 0.03). Men also suffered significantly less often 
from shortness of breath at rest, swelling of the lower limbs and shortness 
of breath that wakes them up at night. Only 35% of men and 19% of women 
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Introduction

Heart failure (HF) is a  common clinical, social 
and economic health problem. HF is a  problem 
of over 26 million patients in the world [1], be-
ing one of the leading causes of death (the risk 
of death is similar to advanced cancer) and dis-
ability in the world; it is also characterized by 
a constantly increasing incidence [1]. Annual mor-
bidity of HF in developed countries is 5–10 people 
per 1000 inhabitants [2]. Altogether, one in five 
adult individuals will develop HF at some point 
[3]. HF is associated with a  large consumption 
of healthcare resources [4, 5]. It is an important 
and growing health and economic problem also in 
Poland, affecting as many as 800,000-1,000,000 
people [6–8]. Every 9 min 1 patient with HF dies. 
Around 5,000 Poles die every month, and almost 
60,000 die every year. This is associated with high 
mortality rates, which is about 12–15% per year 
among patients with moderate, stable HF. Near-
ly half of them die 4 years after receiving the  
diagnosis [9]. The number of hospitalizations for 
heart failure in Poland is estimated at 100,000 
annually, and in the next 20 years it is predicted 
that even 250,000 patients might be hospitalized 
due to HF annually [10]. This is associated with 
very high costs of care, which mostly results from 
repeated hospitalizations. HF not only leads to 
a premature death, but it also results, through di-
minished functional capacity, in frequent disease 
exacerbations, and repeated hospitalizations, in 
worse quality of life, loss of work productivity, and 
substantial direct and indirect costs for the public 
healthcare system [11]. 

HF may also affect life expectancy, with large 
regional and national differences. The average life 
expectancy of women in the Lodz voivodeship (Po-
land) is 79.03 years and is half a year lower than 
the national average, and for men the difference 
is even higher (70.6 in Lodz to 71.75 years for the 
country) [12]. The main challenge in the treatment 
of HF is the availability of reliable and effective care 
that would allow patients and physicians to devel-
op realistic expectations about the prognosis and 
to choose the appropriate therapy and monitoring 

method [13]. This might be ensured by innovative 
digital and telemonitoring solutions that might be 
offered to HF patients. Key areas of digitization are 
healthcare delivery, patient-healthcare profession-
al interaction and proactive care and preventive in-
terventions using new technologies. The perceived 
benefits (e.g., satisfaction, impact on patient qual-
ity of life and physicians’ working conditions) of 
the innovation define the adoption rate of the in-
novation by decision-makers [14–16]. However the 
process of implementation might not be easy; one 
of the biggest barriers to digitization is the reluc-
tance of both physicians and patients to change 
[17]. Resistance or willingness to accept a different 
way of practicing medicine has had a major impact 
on the development process of medical technolo-
gies and products in many countries for last three 
decades. Moreover, it is commonly raised that on-
line services can depersonalize the patient-physi-
cian relationship and, as the primary purpose of 
medical services is to protect the health or life of 
patients, this diminishes the benefits of digitiza-
tion. This, combined with the lack of information 
normally obtained during a  face-to-face clinical 
assessment, can deprive physicians of some im-
portant decision-making factors in the diagnostic 
process [17, 18]. 

The collection, exchange and production of 
health information is intended to complement 
and ensure appropriate, necessary and effective 
patient care. Digital medicine, through high-qual-
ity digital devices and their software, supports 
health and quality of life research, the broader 
practice of medicine, including treatment and 
recovery of patients, prevention, and health pro-
motion in the community [18]. However, the effec-
tive implementation of telemedicine in cardiology 
(and other specialties) requires a change in both 
the organization (as well as the whole healthcare 
system) and the approach to the patient. The or-
ganizational change is supported by new technol-
ogies, management and administrative processes, 
the distribution of medical services and patient 
relations. Relationships with patients are key to 
improving the organization and increasing its ef-
fectiveness [19–21]. 

had HF self-care training, and only 35% of men and 46% of women knew how to increase the dose of di-
uretic on their own if shortness of breath or swelling increases. Based on the EuroQol-5 dimensions 5-levels 
questionnaire, significantly more women than men reported moderate and serious problems with moving 
around, serious problems with performing ordinary activities independently as well as moderate and serious 
pain problem and a significant level of anxiety. Men more often than women reported serious problems with 
self-care. 
Conclusions: Women suffer more often from HF symptoms and have worse quality of life assessed in EQ-5D-
5L than men despite their higher LVEF.

Key words: telemonitoring, heart failure, comorbidities, gender differences.
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Digitization brings specialized medical services 
into primary care, where patients with acute car-
diovascular disease (CVD) can be treated in an 
outpatient setting [22, 23]. In addition, the integra-
tion of digital systems in primary and specialized 
care, the use of common platforms with patient 
data, leads to essential improvement in cardiac 
care. A  patient can be treated for chronic heart 
disease in a primary care setting close to home, 
with simultaneous specialist follow-up through 
a platform that monitors the patient’s condition. 
In primary care, teleconsultation (e-consultation), 
telediagnosis (e-diagnosis) and tele-education 
used in an integrated manner, possibly linked to 
tools such as decision support systems, can im-
prove the quality of care for cardiovascular diseas-
es, especially hypertension, atrial fibrillation, heart 
failure and acute myocarditis [22–25]. The most 
common causes of heart injury are ischemic heart 
disease (IHD) and hypertension. In most cases, 
these lead to structural changes in the heart that 
manifest themselves as cardiac arrhythmias [26]. 
Data collected via telemedicine solutions, such as 
ECG recordings, blood pressure values entered by 
the patient, body weight, biochemical test results, 
allow the physician to monitor the correctness of 
the medication taken and its effects [27]. This al-
lows the appropriate timing of medical appoint-
ments. Digitization has also a major impact on the 
personalization of cardiology services [27]. 

The aim of the study was to implement a tele-
medicine model of care for patients with heart 
failure and, as a  result, prevent heart failure ex-
acerbations and cardiovascular deaths. Through 
well-designed care and an educational panel, em-
phasis was placed on prevention. In this pilot pro-
gram we used a dedicated online platform that was 
used to coordinate activities around the patient 
with an emphasis on patient’s education. The plat-
form was intended to enable the acquisition and 
management of medical data by physicians and 
nurses, as well as to be a tool for providing services, 
such as teleconsultation and remote monitoring. 

Material and methods 

General information 

The project on the implementation of the tele-
medicine model in the field of cardiology by the 
Institute of the Polish Mother’s Health was a pro-
spective, multicenter, interventional study con-
ducted among consecutive heart failure patients 
in Poland. 

There were the following inclusion criteria in 
this study: (1) age ≥ 18 years; (2) informed con-
sent to participate expressed in writing or elec-
tronically (in accordance with applicable law);  
(3) confirmed diagnosis of heart failure, in ac-

cordance with the current guidelines of the Euro-
pean Society of Cardiology (ESC) [13], (4) having 
a smartphone with the Android system or a com-
puter to install a telemonitoring application.

Patient recruitment took place as follows:
1. �During hospitalization: during a  hospital stay 

due to HF exacerbation or HF diagnosis de novo, 
the attending physician proposed the patient’s 
participation in the project and took appropri-
ate consent; 

2. �During an outpatient visit to a  cardiologist: 
some (although a minority) HF diagnoses were 
made in an outpatient setting – then the car-
diologist had also the opportunity to invite the 
patient to participate in the study;

3. �Telephone contact: this form of contact was 
dedicated to patients registered in a given pri-
mary health care facility who had already been 
diagnosed with HF. The conversation consist-
ed of proposing participation and presenting 
the potential benefits of participation. During 
an outpatient visit at a primary care physician, 
similarly to the scenarios presented above, the 
primary care physician also had the opportunity 
to invite the patient to participate in the project.
Quality of life was assessed with EuroQol-5 

Dimensions-5 Levels (EQ-5D-5L) questionnaire, 
a  self-assessed, health related, quality of life 
questionnaire. The EQ-5D-5L is a  brief, multi-
attribute, generic, health status measure com-
posed of 5 questions with Likert response options 
(descriptive system) and a  visual analog scale  
(EQ-VAS). The latter asks patients to rate their 
own health from 0 to 100 (the worst and best 
imaginable health, respectively). The descriptive 
system covers 5 dimensions of health (mobility, 
self-care, usual activities, pain or discomfort, and 
anxiety or depression) with 5 levels of severity in 
each dimension (no problems, slight problems, 
moderate problems, severe problems, and unable 
to perform or extreme problems).

The whole study was led by the team of the De-
partment of Cardiology and Congenital Heart Dis-
eases from the Polish Mother’s Memorial Hospital 
Research Institute (PMMHRI) of 10 cardiologists 
with 7 external primary care centers that partic-
ipated in the study. 

Type of intervention 

After obtaining formal consent, the patient 
attended “Visit 0” at the PMMHRI. Alternatively, 
based on promotional materials, the patient could 
choose one of the primary care physicians’ centers 
taking part in the program to participate in the 
pilot program. Then the role of the primary care 
physician was to carefully check the inclusion and 
exclusion criteria and collect relevant documents 
from the patient (Figure 1). 
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The recruitment visit (referred as “Visit 0” took 
place within the framework of the scenarios pro-
posed above at a cardiologist’s office in order to 
develop a patient’s treatment plan by a specialist) 
consisted of accurate provision of information re-
garding the pilot project, potential benefits and 
possible threats, collecting appropriate consent 
and short training on how to use the platform 
and instructions on how to use the dedicated 
tutorial, or who to seek help in case of technical 
problems. This visit involved supervision of the 
patient during the first, sample measurements of 
body weight, blood pressure (BP) and heart rate 
(HR), informing the patient about his/her current 
health condition, threats, prospects and plans for 
further treatment and conducting a  survey and 
preliminary questionnaires. The patients received 
medical equipment in the form of an electronic 
scale measuring body weight (kg), an electron-
ic BP monitor measuring systolic blood pressure 
(SBP, mm Hg) and diastolic blood pressure (DBP, 
mm Hg). The patients were asked to take their BP 
measurements twice daily (at 9 a.m. and 7 p.m.) 
and weigh once daily (in the morning on an empty 
stomach), communicating the results using an on-
line platform. During Visit 0 a cardiology consul-
tation was also performed when the patient was 
included at the Polish Mother’s Memorial Hospi-
tal Research Institute or it was performed during  
2 weeks if the patient was enrolled in one of the 
primary care centers. During this consultation, pa-
tients were interviewed and examined, received 
information about pharmacological treatment 
with simultaneous modification when needed, as-
sessment regarding the necessity of implantable 
resynchronization therapy and/or implantable 
cardioverter defibrillator (ICD), and received edu-
cational material about HF diet, exercise training, 
optimal lifestyle changes and self-monitoring. 

After a month ± 5 days, Visit 1 in the primary care 
setting took place. This visit was a typical medical 
teleconsultation, during which the patient reported 
vital signs and assessed symptoms. At its conclu-
sion, a  note from the visit and information with 
further recommendations for the patient was post-
ed on the platform. If disturbing symptoms occur, 
the patient was referred for an urgent cardiology 
consultation or directly to the hospital emergency 

room, depending on the patient’s condition. The pri-
mary care physician’s task was to take care of the 
patient’s health and perform regular examinations 
and televisits, which complemented specialist care. 
As part of his/her activity, the primary care physi-
cian was able to change the dosage of drugs or add 
or discontinue single drugs; however, the cardiolo-
gist was the attending physician. The primary care 
physician also provided the patient with prescrip-
tions. In the event of a gradual, constant deteriora-
tion of the patient’s health, the primary care physi-
cian was able to ask the cardiologist for an urgent 
visit or, depending on the need, hospitalization. 
The role of a primary care physician was not lim-
ited to treating only cardiovascular diseases. A pri-
mary care physician generally took comprehensive 
care of the patient’s health and looked at it from 
a broader perspective. For this reason, the prima-
ry care physician coordinated treatment with other 
specialists (e.g., pulmonologists, oncologists, gastro-
enterologists, etc.), if necessary. HF patients usually 
had numerous burdens, and patient care should not 
be limited to only one disease entity. The platform 
also included information about other, parallel/si-
multaneous treatment processes, so that the cardi-
ologist took into account, for example, oncological 
treatment and related planned hospitalizations. The 
primary care physician had also the opportunity to 
access the platform with reports prepared by the pa-
tient regarding his/her BP and body weight control, 
which was intended to facilitate patient care. 

The nursing consultation took place 2 months 
after inclusion. In Poland, the role of nurses in co-
ordinated care programs is overlooked, despite 
the fact that such support has proven its effective-
ness in clinical trials conducted in our country and 
around the world [14]. Nurses contacted the pa-
tient mainly by telephone, interviewed the patient 
according to a  previously prepared form. Simple 
algorithms allowed them to assess whether a pa-
tient required urgent consultation with a physician 
as part of outpatient or hospital care. In addition, 
a very important role of nurses in the study was 
patients’ health education. Thus, after completing 
the form, the second part of the nursing televis-
it was patient education, which was individually 
tailored based on the burden and comorbidities. 
After each teleconsultation, the nurse posted an 

Figure 1. A model of patient care in the TeleEduCare-HF study

“Visit 0”
cardiology consultation

Televisit by a primary  
care physician

Televisit by a primary  
care nurse

The patient measures his blood pressure and body weight every day
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entry on the platform with information what the 
conversation was about, what the patient was ed-
ucated about and the result of the prepared form 
along with the application (e.g. the patient was 
referred to a cardiologist on a scheduled basis/the 
patient does not require an urgent visit/the pa-
tient was sent to the emergency room). 

Finally, there was a final visit with the physician 
(Visit 3; Figure 1), which was planned 3 months 
after the inclusion to the study. It was a  typi-
cal consultation or teleconsultation including an 
assessment of the reported parameters and the 
patient’s condition. The patient received detailed 
recommendations regarding further treatment. 
During the consultation, the endpoints of the 
project were assessed, including quality of life, 
prognosis, and frequency of unplanned hospital-
izations, and a final follow-up questionnaire was 
conducted. A  questionnaire was conducted in 
all patients after enrollment in the study and af-
ter 3 months of telemonitoring and educational 
process. The questionnaire included the original 
survey regarding HF state, signs and symptoms, 
comorbidities, number of hospitalizations in the 
last year, pharmacotherapy as well as Kansas City 
Cardiomyopathy Questionnaire (KCCQ), EQ-5D-5L 
questionnaire, strength, assistance with walk-
ing, rising from a chair, climbing stairs, and falls 
(SARC-F) questionnaire, the Geriatric Depression 
Scale (GDS-15), Beck Depression Inventory, heart 
failure knowledge questionnaire and European 
Heart Failure Self-care Behavior Scale (9-EHFScBS). 

Statistical analysis

The statistical analyses were conducted using 
the following tools: Statistica 13.1 (StatSoft, Po-
land) and PQStat (PQStat Software, Poland). The 

distribution of continuous data was determined 
by the Shapiro-Wilk test. As all continuous data 
presented the non-normal distribution, therefore 
they were analyzed using Mann-Whitney U  test. 
The categorical data were examined using c2 or 
c2 with Yates correction or Fisher test. The logistic 
regression model was used to calculate the pro-
pensity score for each subject in the database. The 
propensity score matching (PSM) was conducted 
by the neighbour method with the 1 : 1 ratio. 
A p-value below 0.05 was considered significant.

Results

General characteristics

The study finally included 140 men with an 
average age of 66 years (standard deviation [SD] 
56–71) and 163 women with an average age of 64 
years (58–72) (Figure 2). 39% of men and 53% of 
women had no knowledge regarding the type of 
their HF. There were no differences in mean SBP 
and DBP (mm Hg) between men and women at 
the inclusion (133 [120–149] vs. 124 mm Hg [106–
146]; p = 0.10) and (81 [74–93] and 77 mm Hg [67–
88; p = 0.10] as well as in heart rate (70 [62–75] vs. 
67 beats/min [61–79]; p = 0.70]. Men had higher 
body mass index (BMI) than women (kg/m2) (30 
[26–32] vs. 28 [25–31]), and most of the included 
patients were overweight and obese. The average 
time from diagnosis of HF was 7 (3–15) years for 
men and 10 (4–16) for women (p = 0.70). 

The ischemic etiology of HF was present in 78% 
of men and 73% of women (p = 0.40). 31% of men 
and 16% of women declared myocardial infarction 
(MI) in the past (p = 0.002), and 53% of men and 
51% of women had coronary heart disease (CHD 
(p = 0.64). 63% of men and 33% of women had 
coronary angiography in the history (p = 0.0001), 

Figure 2. Gender and age distribution in the study
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and 34% of men and 14% of women had stents 
implanted in coronary vessels (p = 0.0001). 26% of 
men and 34% of women reported a history of sur-
gery because of cardiological reasons (p = 0.013). 
Men more often suffered from myocarditis than 
women (18% vs. 9%; p = 0.01) and survived sud-
den cardiac arrest (7.86% vs. 1.23%; p = 0.004). 
Finally, more men had implantable cardiac devices 
compared to women (16% vs. 3%) (p = 0.001).

Women more often than men suffered from 
cancer, depression and thromboembolic events and 
less frequently from obstructive sleep apnea – dis-
tribution of all comorbidities is presented in Table I. 

The type of HF and distribution of 
symptoms in men and women

The mean left ventricular ejection fraction 
(LVEF) was 43% (30–58) for men and 57% (45–63) 
for women (p = 0.0001), and women in the study 
suffered mainly from heart failure with preserved 
ejection fraction (HFpEF). 35% of men and 18% of 
women were hospitalized in the last year because 
of HF aggravation (p = 0.0001) and 16% of men 
and 13% of women because of other causes (p = 
0.47); however there were no differences between 
genders regarding the number of hospitalizations 
in last 12 months (p = 0.80). The men, despite 
lower LVEF, felt short of breath/tired when climb-
ing the stairs up than women (3 [2–4] vs. 2 floors 
[1–3]; p = 0.001]), had higher distance in meters 
when walking on flat ground (400 [200–400] vs. 
300 m [100–400]; p = 0.0001) and less frequently 
had to get up to go to the toilet at night (p = 0.03) 
(Figures 3, 4). Analysis of the rest of heart failure 
symptoms is presented in Table II.

Men also suffered significantly less often from 
shortness of breath at rest, swelling of the lower 
limbs and shortness of breath that wakes them 

up at night (p < 0.05). On the other hand, women 
were more likely to report shortness of breath that 
woke them up at night. There were no statistical-
ly significant differences between both genders 
when asked about the need to sleep on more pil-
lows or the need to urinate at night.

Lifestyle, education and self-assessment in 
the population of heart failure patients and 
differences between men and women

Men reported more often alcohol consumption, 
smoking, and less frequently any physical activity. 
47% of men reported erectile dysfunction. More 
than 90% of patients took medications regularly, 
but only 35% of men and 19% of women had HF 
self-care training as well as only 35% of men and 
46% of women knew how to increase the dose 
of diuretic on their own if shortness of breath or 
swelling increases (Table III).

Quality of life in men and women and 
according to age groups

Based on the results from the EQ-5D-5L ques-
tionnaire significantly more women than men re-
ported moderate (60% vs. 40%) and serious (71% 
vs. 29%) problems with moving around, and 67% 
of men and 33% of women reported serious prob-
lems with self-care. 68% of women and 32% of 
men observed serious problems with performing 
ordinary activities independently. 62% of women 
and 38% of men had a moderate pain problem, 
and 75% of women and 25% of men had a serious 
pain problem. These problems were significantly 
more frequently noticed after 50 years old (Figures 
5–8). A significant level of anxiety or depression as 
an important problem of everyday life mainly con-
cerned patients aged 50–59 (69%). 56% of wom-
en and 44% of men showed a moderate level of 

Table I. Comorbidities in the study group separately for men and women.

Concomitant disease in monitored population Men Women P-value

Diabetes mellitus 36.43% 34.36% 0.70

Hypertension 65.71% 73.62% 0.13

Atrial fibrillation or atrial flutter 39.29% 30.86% 0.12

Lipid disorders 38.57% 47.24% 0.12

Chronic kidney disease 11.43% 9.20% 0.52

Cancer 9.29% 18.52% 0.02

Liver diseases 6.43% 10.43% 0.21

Lung disease 12.86% 12.88% 0.99

Obstructive sleep apnea 7.86% 1.84% 0.01

Pulmonary embolism or thrombosis of the veins 
of the lower limbs

9.29% 25.15% 0.0001

Depression 7.14% 26.99% 0.00001

Stroke or TIA in interview 8.57% 7.98% 0.85
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anxiety or depression, and only women showed 
a significant level of anxiety (Figures 9, 10).

Telemonitoring results

There were 4445 nurses and physicians’ tele-
health interventions in the study follow-up. There 
were only 52 additional necessary face-to-face visits 
with the cardiologist (besides protocol) and in only 2 
situations urgent hospitalization was needed. 

Discussion

The effectiveness of telemonitoring in HF pa-
tients has been a  topic of debate for several 

years with conflicting opinions arising from var-
ious studies [28, 29]. While some studies have 
shown positive outcomes associated with tele-
monitoring/telehealth interventions, others have 
reported contradictory results, leading to a lack of 
consensus on its overall impact and in the body 
of current heart failure guidelines [4]. A study by 
Frederix et al. showed that noninvasive telemon-
itoring reduced all-cause mortality and HF-relat-
ed hospitalizations, providing strong evidence for 
the benefits of telemonitoring in HF management 
[30]. On the other hand, other studies showed that 
home telemonitoring in HF patients was non-infe-
rior when compared to the traditional approach 

	 Male	 Female
 Median      Percentile range      Non-outlier range

Figure 3. On which floor do you feel short of breath 
when you go up?
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Table II. Analysis of heart failure symptoms in men and women

​Symptom Men Women P-value

Dyspnea at rest 13.57% 31.29% 0.001

Swelling of the lower limbs 40.00% 63.19% 0.0001

Shortness of breath that wakes you up at night 15.71% 27.61% 0.012

Need to sleep on more pillows to avoid feeling short of breath 23.57% 19.02% 0.33

Needing to get up at night to go to the toilet to urinate 20.00% 14.72% 0.22

​Table III. Lifestyle, education and self-assessment in the population of heart failure patients 

Parameter Men Women P-value

Smoking 20.00% 10.43% 0.02

Alcohol 35.71% 15.95% 0.0001

Any physical activity 61.43% 66.87% 0.032

Completed training in self-care for heart failure 35.00% 19.02% 0.001

Ability to independently increase diuretic doses in the event of 
increasing shortness of breath or edema

35.00% 46.01% 0.05

Participation in cardiac rehabilitation due to heart failure 35.00% 46.01% 0.05

Regular use of prescribed medications 92.86% 95.71% 0.28

	 Male	 Female
 Median      Percentile range      Non-outlier range

Figure 4. After how many meters of walking do you 
have to stop to rest?
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60–69 years; 14%

50–59 years; 45% 70–79 years; 36%

Figure 5. Lack of mobility problems according to age (A) and gender (B)

Figure 6. Significant problems with self-care according to age (A) and gender (B)

Figure 7. Significant problems with performing everyday activities according to age (A) and gender (B)
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60–69 years; 46%

60–69 years; 35%
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50–59 years; 15%

50–59 years; 8%

80–89 years; 2% 40–49 years; 4%

70–79 years; 15%

70–79 years; 31%

70–79 years; 41%

Figure 8. Pain as a very important problem of everyday life according to age (A) and gender (B)

Figure 9. Moderate level of anxiety or depression as an important problem of everyday life according to age (A) 
and gender (B)

Figure 10. Significant level of anxiety or depression as an important problem of everyday life according to age (A) 
and gender (B)
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to treatment [31]. When one study, such as Brons 
et al. [32] highlighted conflicting results regarding 
the algorithms used in telemonitoring programs 
for HF patients, other authors like Zavertnik et al. 
emphasized the importance of interventions pro-
moting self-care through patient education and 
telemonitoring. These differing perspectives un-
derscore the complexity of evaluating the impact 
of telemonitoring in HF patients [33]. 

It is known that the pathophysiological un-
derpinnings of HF in women often differ from 
those in men. Women are more frequently di-
agnosed with HFpEF, a condition that is associ-
ated with a higher prevalence of left ventricular 
diastolic dysfunction [34, 35]. Our study also 
confirmed this interesting fact. HFpEF is exacer-
bated by factors such as fluid redistribution and 
age-related changes in cardiac structure, which 
contribute to the higher symptomatic burden 
observed in women [36, 37]. Our findings also 
support this thesis; we showed that the three 
main symptoms of HF appeared significantly 
more often in women than in men. The symp-
tom burden has been linked to increased mor-
bidity and mortality rates. Women tend to report 
a  higher frequency and severity of symptoms, 
which can adversely affect their quality of life 
[38, 39]. In our study, the patients were asked 
about several symptoms related to quality of 
life, both physical and mental. We showed that 
women significantly more often suffered from 
symptoms mentioned. The interplay of these 
symptoms highlights the need for gender-spe-
cific approaches in the management of HF, as 
women may respond differently to treatments 
and exhibit varying outcomes compared to men 
[40]. Another conclusion from our analysis is 
that women smoke cigarettes and drink alcohol 
significantly less, but they are more likely to be 
physically active than man. Researchers indicate 
that women with chronic HF exhibit better self-
care maintenance compared to men, largely due 
to their greater knowledge of heart failure and 
its management [41]. This knowledge translates 
into more proactive health behaviors, such as 
adhering to medication regimens and monitor-
ing symptoms. Furthermore, studies have shown 
that female caregivers significantly influence the 
self-care maintenance of heart failure patients, 
suggesting that the social support provided by 
women enhances self-care practices [42].

In the current analysis, women were twice as 
likely to develop cancer than men [43]. Among 
many factors, experts believe there are several 
main reasons for the increased incidence of can-
cer in the group of patients struggling with HF 
daily. Evidence suggests that women with heart 
failure may experience a higher incidence of can-

cer compared to their male counterparts [44]. 
This phenomenon can be attributed to various 
factors, including biological differences [45], the 
impact of comorbidities, and the effects of cancer 
treatments on cardiovascular health [46]. The re-
lationship between HF and cancer, particularly in 
women, is a complex and multifaceted issue. Re-
search indicates that women diagnosed with cer-
tain types of cancer, such as breast cancer, are at 
an increased risk of developing heart failure. Ab-
del-Qadir et al. found that women with early-stage 
breast cancer had a higher incidence of HF com-
pared to cancer-free controls, which underscores 
the interplay between these two serious health 
conditions [47]. This association may be due to 
the cardiotoxic effects of some cancer treatments, 
such as anthracyclines and trastuzumab, which 
are known to adversely affect cardiac function 
[48]. Additionally, postmenopausal women with 
breast, endometrial, and ovarian cancers have 
been shown to have an increased risk of cardio-
vascular conditions, including HF, prior to receiving 
endocrine therapy [49]. Therefore, based on our 
results and evidence from the literature, women 
suffering from heart failure, especially those af-
ter oncological treatment in the past, should be 
under close medical supervision throughout their 
lives not only in the context of modern cardiolog-
ical treatment, but also from the point of view of 
broadly understood disease prevention.

Limitations of the study. The limitation of the 
study is a  relatively small number of study par-
ticipants, among whom the proportions between 
both genders are not equal. Another limitation is 
associated with a relatively short follow-up. Older 
patients quite often reported problems with using 
both the equipment and the mobile phone appli-
cation, which was related to the lack of measure-
ments during observation.

In conclusion, we observed that women suffer 
more from HF symptoms and have worse quali-
ty of life assessed in EQ-5D-5L than men despite 
their higher left ventricular ejection fraction. Us-
ing the online platform with the continuous mon-
itoring of HF patients might essentially reduce 
the number of cardiological consultations and the 
risk of HF-related hospitalizations; it might also 
improve quality of life of these patients. These 
results need to be confirmed in longer follow-up 
and further studies with a larger group of patients 
with HF. 

Acknowledgments

We would like to thank the cardiologists from 
the Department of Cardiology and Adult Conge-
nital Defects, Polish Mother’s Memorial Hospital 
Research Institute in Lodz, who took care of the 
patients during the project. We would also like to 



Gender differences in efficiency of the telemedicine care of heart failure patients. The results from the TeleEduCare-HF study

Arch Med Sci 6, December / 2024� 1807

thank our Partners from primary health care cli-
nics participating in the project.

Agata Bielecka-Dabrowa and Dariusz Trzmielak 
contributed equilly.

Funding

The study was funded by the Polish Ministry 
of Health with co-financing from the Norwegian 
Financial Mechanism 2014-2021 (grant No. 266). 

Ethical approval

The Bioethics Committee of Lodz Regional 
Medical Chamber approved the study (consent of 
the Bioethics Committee No. 35/2023). All consec-
utive patients meeting the inclusion criteria were 
included in the study. 

Conflict of interest

The authors declare no conflict of interest. 

R e f e r e n c e s
1.	Mosterd A, Hoes AW. Clinical epidemiology of heart fail-

ure. Heart 2007; 93: 1137-46. 
2.	Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease 

and stroke statistics – 2016 update: a report from the 
American Heart Association. Circulation 2016; 133: 
e38-360. 

3.	Lloyd-Jones DM, Larson MG, Leip EP, et al. Lifetime risk 
for developing congestive heart failure: the Framing-
ham Heart Study. Circulation 2002; 106: 3068-72.

4.	Ponikowski P, Voors A, Anker S, et al. 2016 ESC Guide-
lines for the diagnosis and treatment of acute and 
chronic heart failure. The Task Force for the diagnosis 
and treatment of acute and chronic heart failure of the 
European Society of Cardiology (ESC). Eur Heart J 2016; 
33: 1787-847. 

5.	OECD 2015 Avoidable hospital admissions in Health AT 
a Glance 2015: OECD Indicators. OECD Publishing. Paris. 
doi:10.1787/health_glance-2015-en. 

6.	Karasek D, Kubica A, Sinkiewicz W, Błażejewski J, Bu- 
jak R. Epidemia niewydolności serca – problem zdrowot-
ny i społeczny starzejących się społeczeństw Polski i Eu-
ropy. Folia Cardiol Excer 2008; 3: 242-8.

7.	Rywik TM, Kolodziej P, Targonski R, et al. Characteris-
tics of the heart failure population in Poland: ZOPAN, 
a multicentre national programme. Kardiol Pol 2011; 69: 
24-31. 

8.	Rywik TM, Zielinski T, Piotrowski W, et al. Heart failure 
patients from hospital settings in Poland: population 
characteristics and treatment patterns, a  multicenter 
retrospective study. Cardiol J 2008; 15: 169-80.

9.	Balsam P, Tyminska A, Kaplon-Cieslicka A, et al. Predic-
tors of one-year outcome in patients hospitalized for 
heart failure: results from the Polish part of the Heart 
Failure Pilot Survey of the European Society of Cardiolo-
gy. Kardiol Pol 2016; 74: 9-17.

10.	Mapa potrzeb zdrowotnych w  zakresie kardiologii dla 
Polski. Secondary [Mapping health needs in cardiology 
for Poland] Mapa potrzeb zdrowotnych w zakresie kar-
diologii dla Polski 2019. http://mpz.mz.gov.pl/wp-con-
tent/uploads/2019/06/MPZ_kardiologia_Polska.pdf

11.	Ambrosy AP, Fonarow GC, Butler J, et al. The global 
health and economic burden of hospitalizations for 
heart failure: lessons learned from hospitalized heart 
failure registries. J Am Coll Cardiol 2014; 63: 1123-33.

12.	Sytuacja Zdrowotna Ludności Polski, Narodowy Instytut 
Zdrowia Publicznego 2022.

13.	McDonagh T, Metra M, Adamo M et al. 2021 ESC Guide-
lines for the diagnosis and treatment of acute and 
chronic heart failure: Developed by the Task Force for 
the diagnosis and treatment of acute and chronic heart 
failure of the European Society of Cardiology (ESC) With 
the special contribution of the Heart Failure Association 
(HFA) of the ESC. Eur Heart J 2021; 42: 3599-726.

14.	Krówczyńska D, Jankowska-Polańska B. Polish nurses’ 
knowledge of heart failure self-management principles. 
Int J Environ Res Public Health 2022; 19: 1327.

15.	Finkelstein SN, Levy RI, Moskowitz J, Roberts EB, Son-
dik EJ. Biomedical innovation: the challenge and the 
practice, MIT Sloan School of Management, Cambridge 
1981, June, s. 1-22 (working paper).

16.	Marcolino MS, Alkmim MBM, e Silva MVRS., et al. Tele-
cardiology. [In:] Telehealth and Mobile Health. Eren H, 
Webster JG (eds.). CRC Press., Boca Raton 2017; 379-400. 

17.	Bolerion A. AI in Healthcare. The Future of Savings Lives, 
Amazon 2023.

18.	Coravos A, Goldsack DR, Nebeker C, Perakslis E, Zimmer-
man N, Erb MK. Digital Medicine Measurement. Karger 
Publisher Ltd., Oxford 2020.

19.	Cuyled R, Holland D. Implementing Telemedicine. Com-
pleting Projects on Target on Time on Budget, Xlibris, 
e-book. 2012.

20.	Vuèkovic I, Dilberovic F, Kapur E, Voljevica A, Bilalovic N, 
Selak I. The principles of telemedicine in practice. Bos-
nian J Basic Med Sci 2003; 3: 54-60.

21.	World Health Organization 2009, Telemedicine: oppor-
tunities and developments in Member States: report on 
the second global survey on eHealth, Global Observato-
ry for eHealth series, Vol 2. 

22.	h t t p : / / p a g a . o r g . p l / u p l o a d / s o u r c e /
RAPORTY/2016_11_25_Telemedycyna_04_WWW.pdf

23.	Frazier CG, Alexander KP, Newby LK, et al. Associations of 
gender and etiology with outcomes in heart failure with 
systolic dysfunction: a pooled analysis of 5 randomized 
control trials. J Am Coll Cardiol 2007; 49: 1450-8.

24.	Parashar S, Katz R, Smith NL, et al. Race, gender and 
mortality in adults ≥65 years of age with incident heart 
failure (from the Cardiovascular Health Study). Am  
J Cardiol 2009; 103: 1120-7.

25.	Orzechowski P, Piotrowicz R, Zareba W, et al. Antiarrhyth-
mic effect of 9-week hybrid comprehensive telerehabil-
itation and its influence on cardiovascular mortality in 
long-term follow-up – subanalysis of the TELEREHabili-
tation in Heart Failure Patients randomized clinical trial. 
Arch Med Sci 2022; 18: 293-306. 

26.	Piotrowicz E, Pencina MJ, Opolski G, et al. Effects of 
a 9-week hybrid comprehensive telerehabilitation pro-
gram on long-term outcomes in patients with heart 
failure: the telerehabilitation in heart failure patients 
(TELEREH-HF) randomized clinical trial. JAMA Cardiol 
2020; 5: 300-8. 

27.	Sabouret P, Lemesle G, Bellemain-Appaix A, et al. Post- 
discharge and long-term follow-up after an acute cor-
onary syndrome: International Collaborative Group of 
CNCF position paper. Arch Med Sci 2022; 18: 839-54.

28.	Yeung AWK, Torkamani A, Butte AJ, et al. The promise 
of digital healthcare technologies. Front Public Health 
2023; 11: 1196596. 

http://paga.org.pl/upload/source/RAPORTY/2016_11_25_Telemedycyna_04_WWW.pdf
http://paga.org.pl/upload/source/RAPORTY/2016_11_25_Telemedycyna_04_WWW.pdf


Agata Bielecka-Dabrowa, Dariusz Trzmielak, Agata Sakowicz, Kamil Janikowski, Maciej Banach

1808� Arch Med Sci 6, December / 2024

29.	Umeh CA, Reddy M, Dubey A, Yousuf M, Chaudhuri S, 
Shah S. Home telemonitoring in heart failure patients 
and the effect of study design on outcome: a literature 
review. J Telemed Telecare 2021; 30: 44-52. 

30.	Frederix I, Vanderlinden L, Verboven A, et al. Long-term 
impact of a six-month telemedical care programme on 
mortality, heart failure readmissions and healthcare 
costs in patients with chronic heart failure. J Telemed 
Telecare 2018; 25: 286-93. 

31.	Cleland JGF, Clark RA, Pellicori P, Inglis SC. Caring for 
people with heart failure and many other medical pro-
blems through and beyond the COVID-19 pandemic: the 
advantages of universal access to home telemonitoring. 
Eur J Heart Fail 2020; 22: 995-8. 

32.	Brons M, Koudstaal S, Asselbergs F. Algorithms used in 
telemonitoring programmes for patients with chronic 
heart failure: a systematic review. Eur J Cardiovasc Nurs 
2018; 17: 580-8. 

33.	Zavertnik J. Self-care in older adults with heart failure. 
Clin Nurse Spec 2014; 28: 19-32. 

34.	Lin H, Kwan A, Castro-Diehl C, et al. Sex-specific diffe-
rences in the genetic and environmental effects on car-
diac phenotypic variation assessed by echocardiograp-
hy. Sci Rep 2023; 13: 5786.

35.	Gori M, Lam C, Gupta D, et al. Sex-specific cardiovascu-
lar structure and function in heart failure with preserved 
ejection fraction. Eur J Heart Fail 2014; 16: 535-42. 

36.	Meyer S, Meer P, Massie B, et al. Sex-specific acute heart 
failure phenotypes and outcomes from protect. Eur  
J Heart Fail 2013; 15: 1374-81. 

37.	Frankenstein L, Clark A, Ribeiro J. Influence of sex on 
treatment and outcome in chronic heart failure. Cardio-
vasc Ther 2011; 30: 182-92. 

38.	Stockdill M, Patrician P, Bakitas M. Understanding and 
measuring symptom burden in heart failure: a concept 
analysis. West J Nurs Res 2019; 41: 1423-47. 

39.	Wang Y. Psychosomatic mechanisms of heart failure 
symptoms on quality of life in patients with chronic 
heart failure: a multi-centre cross-sectional study. J Clin 
Nurs 2023; 33: 1839-48. 

40.	Barsheshet A, Brenyo A, Goldenberg I, Moss A. Sex-re-
lated differences in patients’ responses to heart failure 
therapy. Nat Rev Cardiol 2012; 9: 234-42. 

41.	Mei J, Tian Y, Chai X, Fan X. Gender differences in self-
care maintenance and its associations among patients 
with chronic heart failure. Int J Nurs Sci 2019; 6: 58-64. 

42.	Bidwell JT, Vellone E, Lyons KS, et al. Determinants of 
heart failure self-care maintenance and management 
in patients and caregivers: a dyadic analysis. Res Nurs 
Health 2015; 38: 392-402. 

43.	Bikiewicz A, Banach M, von Haehling S, Maciejewski M,  
Bielecka-Dabrowa A. Adjuvant breast cancer treatments 
cardiotoxicity and modern methods of detection and 
prevention of cardiac complications. ESC Heart Fail 
2021; 8: 2397-18. 

44.	Tyebally S, Sia CH, Chen D, et al. The intersection of 
heart failure and cancer in women: a review. Front Car-
diovasc Med 2024; 11: 1276141.

45.	Ryczkowska K, Adach W, Janikowski K, Banach M, 
Bielecka-Dabrowa A. Menopause and women’s cardio-
vascular health: is it really an obvious relationship? Arch 
Med Sci 2022; 19: 458-66. 

46.	Valenzuela-Rodriguez G, Diaz-Arocutipa C, Collins JA, 
Lopez-Fernandez T, Gomez HL, Hernandez AV. Severe 
cardiac events induced by combination immunotherapy 
in patients with cancer: a meta-analysis. Arch Med Sci 
2023; 19: 1662-70. 

47.	Abdel-Qadir H, Thavendiranathan P, Austin PC, et al. The 
risk of heart failure and other cardiovascular hospital-
izations after early stage breast cancer: a matched co-
hort study. JNCI 2019; 111: 854-62. 

48.	Han X, Liu F, Hidru TH, et al. Postmenopausal women 
with breast, endometrial, and ovarian cancers have an 
increased risk for cardiovascular conditions prior to 
active endocrine therapy. Oxid Med Cell Longev 2022; 
2022: 5104351. 

49.	Lam PH, Barac A, Nohria A, et al. Temporal associations 
and outcomes of breast cancer and heart failure in post-
menopausal women. JACC Cardiooncol 2020; 2: 567-77.

 


	_Hlk157369080
	_Hlk157369024
	_Hlk157543156
	_Hlk157370373
	_Hlk157370251
	_Hlk157370449
	_Hlk157353105
	_Hlk157370497
	_Hlk157353432
	_Hlk157353725
	_Hlk157371753
	_Hlk157364003
	_Hlk157370532
	_Hlk186984172
	_Hlk157370894
	_Hlk176527377

