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The calls were performed by 5 cardiologists 
and 3 cardiology residents. Our study group 
comprised 100 consecutive patients from var‑
ious units (including invasive cardiology, elec‑
trophysiology, cardiac implantable electronic de‑
vice, preventive and general cardiology) at the 
1st Department of Cardiology, University Hos‑
pital of the Medical University of Warsaw (Po‑
land). Every patient provided informed consent 
to participate in the study. Each patient who 
had an outpatient visit scheduled was contact‑
ed and informed about the possibility of telecon‑
sultation. After obtaining consent (all patients 
agreed), a physician made a phone call at the 
scheduled time and performed teleconsulta‑
tion. All of the patients were known to the clin‑
ic, part of them had previously procedures and 
tests performed with accordance to treatment 
or diagnostic schemes. After the teleconsulta‑
tion, both the physician and patient were in‑
terviewed by an independent consultant. Phy‑
sicians were asked about their attitude to tele‑
medicine, any technical difficulties, and the ef‑
ficiency of communication with the patient. Pa‑
tients were also asked about their acceptance 
of the teleconsultation, whether all medical is‑
sues were addressed, and the type of consulta‑
tion they would prefer next time. Acceptance 
evaluation was assessed based on a scale from 
1 to 10, where 1 point meant no acceptance and 
10, full acceptance.

This was an observational, noninvasive, and 
nonrandomized study that, according to the bio‑
ethics committee, did not require any approv‑
al other than notification. Still, every patient 

Introduction In response to the  severe 
acute respiratory syndrome coronavirus 2 
(SARS ‑CoV‑2) pandemic, the Polish National 
Health Fund (Polish, Narodowy Fundusz Zdrow‑
ia) enabled teleconsultations to be performed on 
a national scale, through new legislation and re‑
imbursement rules. Although Piotrowicz et al1 
recommended the more common use of tele‑
medicine solutions among cardiac patients in 
everyday practice in 2018, its implementation 
remained largely unsatisfactory and limited to 
small subgroups in Poland. However, due to 
the recent SARS ‑CoV‑2 pandemic, the Polish 
government needed to provide the community 
with continuous care, while adhering to social 
distancing rules. Telehealth appears to be a per‑
fect solution for this purpose, as it allows medi‑
cal practitioners to consult with patients regard‑
ing symptoms, prescribe medications, provide 
referrals for further examination, or issue med‑
ical certificates for sick leave, without the risk 
of SARS ‑CoV‑2 transmission.

The aim of this study was to assess how tele‑
consultations are received by physicians and 
patients. In addition, we assessed whether all 
medical issues can be addressed during a tele‑
consultation, and the type of consultation pa‑
tients would be willing to have in the future.

Methods From March 2020 in Poland, all con‑
sultations that did not require direct contact or 
specialized examination were required to be 
changed to teleconsultations. After obtaining 
consent from the patient, the physician sched‑
uled teleconsultation time and called the patient.
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impairment. The median (IQR) acceptance rate 
with the teleconsultation was 8 (7–10) among 
patients, and 10 (8–10) for physicians (r = –0.03, 
P = 0.81). Over half of the patients (47 [57%]) 
would prefer to have a teleconsultation rath‑
er than a traditional visit next time. The vast 
majority of patients (85%) stated all medical 
issues were addressed. Pharmacological treat‑
ment changes and treatment prolongation was 
advised in 25% and 71% of the studied popula‑
tion, respectively. All of those patients received 
an electronic prescription.

The determinants of patient acceptance are 
shown in TABle 1. Addressing all medical issues 
during teleconsultation improved patient accep‑
tance (P <0.001). The correlation between patient 
acceptance and age was statistically insignifi‑
cant. However, there was a trend towards high‑
er acceptance with older age (r = 0.04, P = 0.07).

Only 2 patients (2%) required subsequent tra‑
ditional contact with a healthcare representa‑
tive. In a single case, a traditional consult was 
needed due to the patient’s poor hearing. In 
the second case, the patient was suspected of 
having a tachycardia episode based on the re‑
ported symptoms and was referred for an ur‑
gent emergency department visit.

Due to the  high contagiousness of 
SARS ‑CoV‑2,2 social distancing has been ad‑
vised, including restricted access to face ‑to‑
‑face visits. Indeed, the Heart Rhythm Society 
has recommended more common use of tele‑
medicine for care maintenance, considering 
the circumstances surrounding this pandem‑
ic.3 Based on data from national registries, Pol‑
ish cardiologists have reported that teleconsul‑
tations became the standard of care in Poland 
during lockdown.4,5 However, to the best of our 
knowledge, this is the first study to prospec‑
tively evaluate cardiac patients’ perspective on 

signed an informed consent form on admission 
to the clinic for personal and medical data ad‑
ministration and analysis, and verbally agreed 
to participate in this project.

Statistical analysis Distributions of continuous 
variables were nonnormal based on the Shapiro–
Wilk test. Continuous variables were presented as 
medians and interquartile ranges (IQR) and cat‑
egorical variables as number and percentage of 
patients. Correlations between continuous vari‑
ables were calculated with the Spearman correla‑
tion tests. Differences between groups were as‑
sessed with the Mann–Whitney U test for con‑
tinuous variables. A P value of less than 0.05 was 
considered statistically significant. Statistical 
analysis was calculated using the SAS software, 
version 9.4 (SAS Institute, Cary, North Caroli‑
na, United States, Cary, North Carolina, Unit‑
ed States).

Results and discussion Over a 2.5‑month 
period (from March 24, 2020 to June 10, 2020), 
100 teleconsultations were performed and in‑
cluded in the analysis. The time from visit to 
visit was identical with the pre ‑pandemic pe‑
riod, as teleconsultations took place instead of 
regular visits. The median (IQR) age of consult‑
ed patients was 68 (60–78) years, and the ma‑
jority were male (70 [70%]). All participants 
had at least a single cardiovascular comorbidi‑
ty, and 90 patients (90%) had at least 2. Chron‑
ic coronary syndrome was present in 62 (62%), 
heart failure in 37 (37%), hypertension in 66 
(66%), and atrial fibrillation / flutter in 34 pa‑
tients (34%).

According to physicians, in 99 consultations 
(99%), communication with the patient was ef‑
ficient. It was deemed unsatisfactory in only 
in a single case due to the patient’s hearing 

Table 1  Factors affecting acceptance of teleconsultations

Variable Acceptance evaluation P value

Patient sex Male 8 (8–10) 0.35

Female 8 (5–10)

Patient age, y ≥65 8 (7–10) 0.69

<65 8 (7–10)

Patient comorbiditya Yes 9 (7–10) 0.29

No 8 (6–9)

All medical issues addressed: patients’ perspective Yes 9 (8–10) <0.001

No 7 (5–8)

All medical issues addressed: physicians’ perspective Yes 10 (8–10) 0.91

No 10 (8–10)

Data are presented as the median and interquartile range.

a  Comorbidity defined as one or more diagnosed cardiovascular diseases
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teleconsultations during the coronavirus dis‑
ease 2019 pandemic in Poland.

Despite the recent rapid improvement in tele‑
medicine methods, its implementation into clini‑
cal practice remains challenging. Although many 
mobile applications for education and treatment 
process management support are currently avail‑
able on the market, their efficacy has not yet 
been tested in large, prospective trials.6 Some 
large studies have provided promising results in 
terms of detecting atrial fibrillation with wear‑
able devices7,8; however, overall, research in this 
area is somewhat limited.

In the pre ‑pandemic period, physicians’ sat‑
isfaction with teleconsultations was only mod‑
erate, as they partially regarded it as a time 
burden that was not reflected in their work‑
load.9 Meanwhile, in the current study, accep‑
tance of teleconsultations was not only high 
among physicians, but also, crucially, among 
patients. Moreover, most patients in this study 
would prefer teleconsultation over face ‑to ‑face 
visits in the future, which is consistent with re‑
sults from other studies analyzing ambulato‑
ry patients’ preference for teleconsultations.10 
In another study, teleconsultations were indi‑
cated as the most convenient form of receiving 
rheumatology advice by 82% of respondents.11

Some physicians raised questions related to 
limitations in terms of physical examination. 
This obstacle can be partially overcome with nov‑
el devices and artificial intelligence, such as mo‑
bile stethoscopes (StethoMe), mobile spirome‑
ters (AioCare), or mobile ECGs (Kardia).12 Oth‑
er limitations include technical inabilities, lack 
of devices for video ‑consultations, and deafness. 
Nevertheless, most patients who managed to 
address all medical issues during teleconsulta‑
tions seem to stay in everyday practice for a lon‑
ger period of time.

Despite undeniable benefits regarding lim‑
iting the spread of SARS ‑CoV‑2 and the possi‑
bility of continuing treatment, one should be 
aware that long ‑term consequences of contin‑
uous care with teleconsultations are unknown. 
Future studies comparing in ‑clinic visits with 
teleconsultations would dispel the doubts re‑
garding patient’s prognosis.

In summary, the coronavirus disease 2019 
pandemic can be regarded as a catalyst that fa‑
cilitated the rapid adoption of telemedical solu‑
tions—a direction that was postulated for a long 
time before SARS ‑CoV‑2 spread.
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