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Abstract

Background

Due to the COVID-19 pandemic, healthcare organizations had to face challenging circum-
stances and modify the usual modality of service provision, introducing telehealth services
in their routine patient care to lessen the risk of direct human-to-human exposure. Patients
expressed concerns about personal visits to healthcare units and the possibility of access-
ing telemedicine turned out to be an effective tool for the continuity of care. Due to the limited
experience with telemedicine before the COVID-19 pandemic in Poland, we sought to fill
this gap by studying the experiences of Polish patients. Our study aimed to understand how
patients define satisfaction and dissatisfaction with telemedicine during the COVID-19 pan-
demic in primary care.

Material and methods

Twenty semi-structured interviews with primary care patients in the Podlaskie Voivodeship,
Poland were conducted to understand satisfaction with telemedicine.

Interview transcripts were analyzed using qualitative content analysis. The qualitative
content analysis process involved familiarizing ourselves with the data, extracting text
regarding satisfaction and dissatisfaction with the teleconsultation, condensing it into mean-
ingful units assigning codes to them, and organizing codes into subcategories and catego-
ries. The entire analysis process was done through reflection and discussion until a
consensus was reached between the researchers.

Results

From the participants’ perspective, satisfaction with telemedicine was associated with
receiving enough space to express their concerns. It was reported that they trusted their pri-
mary care physicians and felt comfortable during telemedicine consultations. Participants
noted that connecting with a known, trusted doctor was more important than having a face-
to-face visit with an unfamiliar physician. In our study, the participants equated satisfaction
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with treatment effectiveness. It was emphasized that in the event of unknown or unstable
conditions, patients would prefer to be seen in person and receive a physical examination.

Conclusion

In our research telemedicine met with a positive reception and was recognized by the majority
of patients who made use of it as a valuable channel of contact with a primary care physician.
In order to increase the level of patient satisfaction, the focus should be on improving aspects
such as physician engagement and showing empathy during telemedicine, as well as providing
complete, exhaustive information on the treatment process. Respecting patient needs and
preferences during performing telemedicine visits is the goal of patient-centered care.

Background

The World Health Organization (WHO) on March 11, 2020, declared coronavirus infectious
disease 2019 caused by SARS CoV-2 virus infection, as a global pandemic that would affect all
countries of the world [1]. The lack of specific treatments forced governments to focus on pre-
ventive strategies, such as lockdowns, social distancing, and quarantine which have been
adopted to reduce viral transmission [2]. Due to the COVID-19 pandemic, healthcare organi-
zations had to face challenging circumstances and modify the usual modality of service provi-
sion and introduce telehealth services in their routine patient care to lessen the risk of direct
human-to-human exposure [3]. Patients expressed concerns about personal visits to healthcare
units and the possibility of obtaining telemedicine turned out to be an effective tool for the
continuity of care [4, 5]. Telemedicine had been gradually implemented for approximately a
decade, and the COVID-19 pandemic resulted in a large-scale expansion of telemedicine use
throughout healthcare facilities and primary care practices all over the world [6, 7].

The most common definition of telemedicine is provided by the World Health Organiza-
tion WHO: “The delivery of healthcare services, where distance is a critical factor, by all health-
care professionals using information and communication technologies for the exchange of
valid information for diagnosis, treatment, and prevention of disease and injuries, research
and evaluation, and for the continuing education of healthcare providers, all in the interests of
advancing the health of individuals and their communities [8]. In Poland, telemedicine is a rel-
atively new healthcare delivery tool.

The report published at the turn of 2016 and 2017 indicated that only 7% of the Poland pop-
ulation (out of 38.5 million) uses medical services via the Internet. The average in the Euro-
pean Union countries is 13%. The report indicated that 98% of the population has no concerns
about e-privacy, and 48% of the population seeks information about their health via the Inter-
net [9]. According to the data for 2018, collected by Statistics Poland, 83% of all Polish house-
holds had broadband internet access at home. This has grown to 92,6% in 2022 due to the
COVID-19 pandemic [10].

In order to develop the digitalization of the health sector in Poland, many projects super-
vised by the Minister of Health were adopted and successively implemented.

The first project implemented in 2018 ‘Electronic Platform for Collection, Analysis and
Sharing of Digital Resources on Medical Occurrences’ provide the possibility of issuing and
using e-prescriptions and e-referrals, and introduced the Patient Internet Account (IKP). By
setting up an account with IKP and then logging in, patients have access to their medical rec-
ords. The next project, Electronic Medical Records (EDM) involved the digitalization of
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medical records in accordance with the CDA HL 7 standard. EDM include information on
diagnosis, results, recommendations or refusals of admission to hospital, e-prescriptions and
e-referrals, as well as an information card covering the entire process of inpatient treatment
[11]. Tmproving the quality of management in healthcare by the popularization of knowledge
about ICT” was an educational project completed in 2015, in which employees acquire ade-
quate professional knowledge of the use of modern technologies in the workplace [11]. The
aim of the ‘Reducing social inequalities in health through the use of telemedicine and e-health
solutions’ telemedicine project was to reduce the costs of medical procedures and facilitate
access to medical services for patients in several areas of medicine: cardiology, geriatrics,
obstetrics, palliative care, chronic diseases, diabetes, and psychiatry [11].

Legally providing healthcare services remotely started to be possible at the end of 2015 pur-
suant to Article 3, paragraph 1 of the Act on Medical Activity [12]. Although telemedicine vis-
its were introduced into the system within primary care on 5 November 2019 by decree of the
Minister of Health, the actual number of remote consultations between physicians and patients
was rather low [13]. The announcement of the state of the COVID-19 pandemic and the need
to provide health services safely for the patient and medical staff resulted in telemedicine being
implemented in March 2020 on a large scale in primary health care [14]. In March 2021, the
Ministry of Health issued a legal act regulating telemedicine visits. Primary care physicians
could not refuse a face-to-face visit to a patient who refused remote consultations and had no
suspicion of a COVID-19 infection. According to the report published in July 2020, by the Pol-
ish National Health Fund, more than 80% of all visits to primary care physicians from the
beginning of the COVID-19 pandemic were carried out remotely, mainly by telephone [14].
The vast majority of patients experienced telemedicine consultations for the first time.

In 2021, the Polish National Health Fund introduced the First Contact Teleplatform with
one toll-free number for the citizens of the entire country. Medical advice is provided not only
in Polish but also in English, Ukrainian, and Russian, as well as in sign language via video chat.
The services of the First Contact Teleplatform can be used outside the working hours of pri-
mary healthcare facilities. [15] The view that telemedicine is the future of primary health care
was well established before the pandemic, however, it was greatly enhanced by the consider-
able benefits revealed during the COVID-19 era [16, 17]. The importance of telemedicine in
primary care extends beyond the COVID-19 pandemic. It provides convenient access to
healthcare, especially for those with limited in-person options. This accessibility bridges
healthcare gaps, ensuring a wider population can receive timely medical guidance. 61,9% of all
Polish patients received a teleconsultation in 2020 and 2021, which was considerably higher
than the EU average of 39%. This is the 3rd highest number in Europe (after Spain and Slove-
nia) [18]. In 2022, 23.5 million teleconsultations were performed in primary medical care and
10.6 million in specialist care [19]. What is noteworthy, there is a fundamental shortage of doc-
tors in Poland, which has 3,44 practicing doctors per 1000 inhabitants and remains one of the
lowest among EU countries [20]. This has an impact on the accessibility of care, mainly in
more rural regions. In 2020, 1.9% of the Polish population reported unmet needs for medical
examinations due to either costs, distance, or waiting times (the EU average was 1.8%) [21].
Telemedicine facilitates continuous care, monitoring chronic conditions, managing medica-
tions, and promoting preventive measures, all while offering convenience. Some 39% of Polish
adults reported having at least one chronic disease in 2019 -a slightly higher proportion than
across the EU as a whole (36%) [21]. Ongoing technological advancements are improving the
quality of telemedicine services, making teleconsultations more interactive and informative.

Nevertheless, the effective implementation of telemedicine into primary health care, partic-
ular areas such as patients’ experiences needs to be investigated further. Patient experiences
are the main factor determining how healthcare meets the patients’ needs, and directly leads to
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improvements in healthcare services [22, 23]. In the literature, patients’ perceptions of tele-
medicine are often used as a measurement of patient satisfaction [24]. The importance of
patient satisfaction is further demonstrated as fundamental in patient-centered care, which
directly improves patients’ outcomes [25, 26]. Patient satisfaction is a complex and difficult
concept that requires further elucidation [27].

Due to the limited experience with telemedicine before the COVID-19 pandemic in Poland,
we sought to fill this gap by studying the experiences of Polish patients. The aim of our study
was to understand how patients define satisfaction and dissatisfaction with telemedicine dur-
ing the COVID-19 pandemic in primary care.

Material and methods
Design

An exploratory qualitative study using semi-structured telephone interviews was conducted
among patients receiving primary care in the Podlaskie Voivodeship. The interviews were con-
ducted between March 2021 and February 2022. Interviews varied in length between 12 min
and 25 min, with an average of 14 min. Field notes were made during each interview. The
interviews were performed until the research team agreed that data saturation had been
achieved: no new threads in the patients’ statements could have been identified, new codes
have been no longer identified during initial coding, and agreement that sufficient data had
been collected to adequately address the research aims [28].

The reporting of this qualitative study was guided by the Consolidated Criteria for Report-
ing Qualitative Research (COREQ) guidelines [29] (S1 File).

Participants

Patients 18 years old or older who had a telemedicine consultation with their existing primary
care physician were eligible for inclusion. The participants were recruited from eight primary
healthcare clinics at which they were registered as patients. Twenty-four patients were invited
to participate in the study over the phone. Prior to the interview, participants received an
introductory letter, which provided further information about the aim of the study and the
consultation process. Four male patients refused to take part in the interview without giving
any reason. Purposeful sampling was used to recruit patients from a range of demographics.
None of the interviewees had a prior relationship with the members of the research team.

Measurements

Individual, telephone semi-structured interviews were carried out according to an interview
guide. The interview topic guide included the questions listed in Table 1 below.

Table 1. Questions included in the interview topic guide.

Guide questions
What do you think about the teleconsultation you have had?
How do you assess the results of the teleconsultation?
What went well in your teleconsultation?
What could the doctor have done better during the teleconsultation?
Tell me if you were able to talk about your problem with the doctor. Please elaborate.
Tell me if you were listened to during your teleconsultation. Please elaborate.

Tell me why are you satisfied or dissatisfied with your teleconsultation.

https://doi.org/10.1371/journal.pone.0293089.t001
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The telephone interviews were performed at a time convenient for each participant. All
interviews were audio recorded and then transcribed verbatim. All the interviews were con-
ducted in Polish by the same interviewer (KP). There were no repeat interviews.

Ethics

Participation in the study was voluntary. Each patient was asked for consent at the beginning
of the interview and oral informed consent was obtained from the participants. Transcripts
were anonymized to protect the identity of the participants. Interview recordings were stored
on an external password-secure hard drive. The study was approved by the Bioethics Commit-
tee of the Medical University of Bialystok, Poland (No. APK.002.146.2021).

Data analysis

Interview transcripts were analyzed using qualitative content analysis described by Graneheim
and Lundman [30]. The process of collecting and analyzing data was iterative in nature. Three
researchers with different backgrounds were involved in data analysis (KP, a family medicine
physician in training and PhD student; LM, a professor and nurse; SC, a professor and family
medicine physician). Two researchers (LM and SC) were experts in qualitative research, with
numerous publications in peer review journals.

The principal investigator (KP) prepared the qualitative data, including the transcripts, fol-
lowing each interview. All researchers read and re-read the transcripts to gain a sense of the
content and overview of the material. Two research team members extracted the text regarding
satisfaction and dissatisfaction with the teleconsultation, and then condensed them into mean-
ingful units and assigned codes to them. A co-investigator (LM) independently read the inter-
view transcripts and analyzed them. Both researchers consistently compared codes and units
of meaning to identify similarities and differences, with the aim of being as internally homoge-
neous and externally heterogeneous as possible. They revisited the raw data whenever neces-
sary. The codes were then sorted into subcategories and categories. The entire process of
analysis was done through reflection and discussion until a consensus was reached between
the two researchers. In the case of disagreement, the third researcher was consulted. The final
categories were then discussed among the research team members. Coding and analysis of
data was done manually using a word processor (Microsoft Word for Windows 2013). One of
the participants who provided contact details was emailed with the results and there was agree-
ment on the categories and subcategories: "I strongly agree with these findings".

Results

Table 2 below displays the characteristics of the individuals who took part in the study. The
participants (n = 20) were between 26 and 74 years old (the average age was 42 years); there

Table 2. Characteristics of participants (n = 20).

Characteristics Category N (%)
Gender Male 5(25)
Female 15 (75)

Age <35 6 (30)
35-50 10 (50)

>50 4(20)

Education Secondary 5 (25)
Technical 5(25)

University 10 (50)

https://doi.org/10.1371/journal.pone.0293089.t002
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Table 3. Categories and subcategories (interview number).
Category Sub-Categories
Satisfaction with telemedicine Improvement of health as a result of telemedicine visits (I, 6, 9)
Opportunity to express patients’ concerns (3, 5, 7, 18, 20)
Telemedicine visit as a follow-up (8)
Ensuring continuity of care (15, 17)
The physician-patient relationship (10, 14)
Convenience (2, 4, 13, 19)
Dissatisfaction with telemedicine Lack of physicians’ involvement in conducting the telemedicine visit (16)
Leaving the patients unsupported (12)
Misdiagnosis (11)
https://doi.org/10.1371/journal.pone.0293089.t003

were 15 females and 5 males. Five participants had secondary education, ten higher education,
and five vocational education. All the participants were of Polish nationality.

The analysis of the content of the transcripts identified the following categories related to
how patients understand satisfaction or dissatisfaction with telemedicine: (1) health improve-
ment, (2) opportunity to express patients’ concerns, (3) ensuring continuity of care, (4) the
doctor-patient relationship, (5) follow-up consultation, (6) convenience, (7) lack of physician’s
involvement in conducting telemedicine, (8) leaving patients unsupported, (9) misdiagnosis
(Table 3).

1.1. Improvement of health as a result of a telemedicine visit

Patients were satisfied when their telemedicine consultation was effective. They interpreted
this as a consequence of the elimination of the disease symptoms and improvement of their
health.

“Of course, 'm happy with the telemedicine consultation. When I called, I explained why I
was calling. The doctor asked more questions and I answered. I talked about additional ail-
ments and was attentively listened to and offered advice. And I got an electronic prescrip-
tion. 'm happy my symptoms are gone. Telemedicine consultations are definitely effective.
If there is a problem with getting to the clinic, it is easier to through it over the phone at my
age.” (female, 74 years old, secondary education)

Some patients, in addition to improving their health, emphasized that during the telemedi-
cine visit, they were informed that they should make an appointment in person if the symp-
toms would not subside.

However, they pointed out that in the case of atypical symptoms or symptoms indicative of
COVID-19, they would prefer a personal visit with the possibility of auscultation.

“Because appropriate treatment was recommended, and after my treatment, the symptoms
went away. However, I was informed that if the symptoms did not subside, I should make
an appointment in person. If it was some unusual infection or with something with symp-
toms typical of Covid, then I would prefer someone to auscultate me.” (female, 32, second-
ary education)

“I am happy with the teleconsultation. The doctor explained everything to me. He listened
to me carefully, told me what medications I should use and wrote me a prescription, so
overall I am satisfied. I believe that the teleconsultation was helpful in my situation as it was
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just a common cold because if I had experienced a different disease, I would have preferred
to consult a doctor in person. And in such a situation, the teleconsultation was good
enough.” (female, 26 years old, university education)

1.2. Opportunity to express concerns

The satisfaction of some patients with telemedicine visits resulted from the doctor’s attitude
toward the patient’s problem. First of all, patients had the opportunity to talk about their con-
cerns and ask additional questions, and the doctor answered questions and provided informa-
tion and explanation.

“I was lucky to find myself in the hands of a very dedicated doctor. I told the doctor about
my concerns that it could be the same disease I had had earlier because I had been through
COVID-19 before. It was explained to me that it was too early for reinfection. I am very
pleased with this advice. (.. .) First of all, the doctor showed interest in my problem. She
asked me various questions about my health and answered my questions. She told me what
medications she was prescribing and how to dose them. All this contributed to the fact that
I am satisfied with this teleconsultation.” (female, 46 years old, university education)

Patients appreciated the time and freedom provided by the doctor during telemedicine con-
sultation. According to the patients, the physician’s involvement in conducting the telemedi-
cine visit did not qualitatively differ from face-to-face consultations.

“I didn’t feel any time pressure during the teleconsultation. I was able to take my time and
explain what was going on. Especially if the problem concerned a child, I could describe the
symptoms in detail. The doctor asked additional questions, (. . .) so it was as detailed as a
visit at the doctor’s office.” (female, 32 years old, university education)

Some participants highlighted that they felt safe during their remote medical consultation
due to the in-depth medical history taking that consisted of questions regarding alarm symp-
toms and elements of physical examination.

“I felt listened to during my teleconsultation. I felt safe. I was asked questions about some
elements of the physical examination as well as concerning symptoms such as fainting.”
(male, 36 years old, university education)

1.3. Ensuring continuity of care

The key element influencing the satisfaction of patients with telemedicine visits was constant
contact with the family doctor.

“During my teleconsultation, the doctor referred me for a COVID test, which turned out
positive. The doctor asked me about saturation, blood pressure, and pulse. My doctor even
called me and asked how I was feeling. In my case, a teleconsultation was sufficient. You
can easily explain everything during a teleconsultation. For me, it’s enough. Speaking with a
doctor is the important part.” (female, 49 years old, secondary education)

Patients emphasized that satisfaction with telemedicine was a result of a holistic view of the
patient. They pointed out that the doctor often called to check the patient’s condition.
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According to the participants of the study, medical assistance was provided without undue
delay, which was particularly important from their point of view.

“I always feel acknowledged, because we’ve had teleconsultations with this doctor more
than once. The doctor always patiently listens to us and she tries to solve the problem from
different angles because the solution isn’t obvious. (. ..) The doctor always suggests calling
if the symptoms persist and she also calls to ask if everything is okay. I am very pleased with
this service. My daughter receives help almost immediately and that’s the most important
thing.” (female, 37 years old, technical education)

1.4. The doctor-patient relationship

From the patients’ perspective, an important aspect affecting satisfaction with telemedicine
was the previously established relationship with the primary physician. Patients trusted doctors
who knew them and their medical history.

“The doctor asked about everything, we stay in touch with her at all times. I have great con-
fidence in her. She knows my children by name, and remembers the course of their illness”
(female, 29 years old, university education)

Patients emphasized that they preferred to have their telephone consultation with a well-
known family doctor rather than a face-to-face consultation with an unfamiliar physician.

“People travel a lot nowadays. I can stay in touch with my family doctor when I'm on the
other side of the country. It’s great. Much better than going to a random physician.”
(female, 32 years old, university education)

1.5. Follow-up consultation

Patients’ satisfaction with telemedicine resulted from the possibility of conducting a follow-up
medical consultation after a face-to-face visit. From their point of view, avoiding exposure to
other infectious diseases in the primary care facility was another advantage of telemedicine.

“I am satisfied. (. ..) The prescribed medication helped. The doctor listened to me and she
had also seen my son before. I don’t think I would be happy if this was my first contact with
this doctor [via teleconsultation] but we’ve had contact before so I agreed to a teleconsulta-
tion. Telemedicine allows for easier access to a doctor, prescription may be issued. In our
case, I was able to have a consultation again over the phone after a personal visit, and didn’t
have to drag my child to the clinic and expose them to more diseases.” (female, 29 years old,

university education)

1.6 Convenience

From the patients’ perspective, telemedicine visits were the preferred method of medical con-
sultation in the case of troublesome ailments that made reaching the family clinic difficult. At
the same time, they emphasized that remote consultations could be carried out if the patient’s
condition did not indicate the need for a physical examination.
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“In my view, my teleconsultation was simply more convenient than a personal visit because
I was not feeling well. And so I called and I asked about everything. The doctor told me
what to do. It seems to me that my health condition didn’t require an examination. My
cough was not severe. And this teleconsultation was definitely enough for me. Based on my
symptoms, the doctor didn’t see the need for additional tests, and I agree.” (female, 43 years
old, technical education)

“Personally, I am satisfied. The doctor was thorough. I was listened to, I could talk about
my problem. This is quite a convenient solution for the treatment of certain diseases that do
not require an in-person visit.” (female, 46 years old, secondary education)

From the patient’s perspective, obtaining comprehensive medical advice during a telemedi-

cine visit was possible. Time savings and avoiding inconveniences such as waiting for a per-
sonal visit made this option attractive. The final decision on the need to examine the patient in
person should be made by the physician.

“Yes, I am satisfied. The problem has been solved. The treatment was effective. I received
help. Receiving the prescription and sick leave, all of that could be done via teleconsultation.
I think that if the doctor says that an in-person visit is necessary, then we should agree to it,
but if not, then there is no point in going there, taking up a queue, and wasting time, as it
can be done via teleconsultation.” (male, 33, university education)

An important aspect of ensuring patient satisfaction with telemedicine was easier access to

medical care compared to a face-to-face visit.

“On the one hand, it was a faster form of contact and with my ailments, it was difficult for
me to go to the clinic. I am satisfied with the teleconsultation. When a patient feels bad, it is
difficult for them to go to the doctor, or medical advice needs to be given quickly, telecon-
sultations are appropriate.” (male, 30 years old, technical education)

From the patients’ perspective, satisfaction with telemedicine visits resulted from the

greater availability of medical services and the implementation of the diagnostic and therapeu-
tic process, which allowed for time savings.

“I am satisfied, I got all of the explanations I wanted. Together with the doctor, we decided
what tests I should do and what further steps I should take. This is good because it seems to
me that it allows for faster access. The doctor could order some tests for me and then, dur-
ing the in-person visit, I could come back with specific results. Simply put, the treatment
faster.” (male, 38, technical education)

For some patients, telemedicine visit was a convenient way of obtaining sick leave. How-

ever, self-assessment of the patient’s health was important, when they themselves believed it
not to be a serious disease.

“The teleconsultation was satisfactory. Everything was done as it was supposed to. I could
describe my ailments in detail. But to be honest, I wanted to get sick leave from work
because I wasn’t feeling well, but it didn’t look like a serious illness.” (male, 42 years old,
university education)
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2. Dissatisfaction with telemedicine

2.1. Lack of involvement of the doctor in conducting the telemedicine visit. Some
patients highlighted that the telemedicine visit they had received was ineffective. In their
understanding, this was due to haste and lack of involvement of the doctor in conducting the
medical consultation. In addition, patients emphasized that the physician was not familiar
with the patient’s medical history and was unable to show empathy during remote consulta-
tion, which was particularly important from the patient’s point of view.

“I had the impression that my teleconsultation was rushed because people need to talk
about their ailments. I don’t use it [teleconsultation] unless it’s necessary, but the doctor
didn’t ask me about anything else, he prescribed antibiotics, thank you, goodbye. It seems
to me that if the doctor had looked at the previous records kept by the attending physician,
he would more or less know just what antibiotic works for me. It is important to have a
detailed, empathetic conversation with the patient. Sometimes, the patient may exaggerate
in some matters, but it is certain that they don’t feel well. Yes, this is probably the most
important thing, a certain kind of kindness, and showing such kindness is important when
talking to a patient.” (female, 64, university education)

2.2. Leaving the patient unsupported. Some patients emphasized that during the tele-
medicine visit, they did not receive sufficient support from physicians. In their understanding,
they were left alone with a health problem. In their opinion, due to the COVID-19 pandemic,
other medical problems have been pushed to the side.

“At that time, there was only one diagnosis—-COVID-19. The doctor said if it got worse, I
should call an ambulance. Honestly? It was a nightmare back then. We didn’t know what
we were dealing with. The doctor said that I should take anti-inflammatory and antipyretic
drugs. I called again after some time and said that it was a bit better. Since it was better, that
was the end of that; only symptomatic drugs. We were on our own. (or I was on my own).
So I don’t look back at it with fond memories.” (female, 56 years old, secondary education).

2.3. Misdiagnosis during telemedicine consultations. Patients’ dissatisfaction resulted
from the limitations posed by telemedicine visits. Patients were not always able to adequately
identify their medical ailments, which may lead to misdiagnosis.

“At first, I was prescribed antibiotics and they did not help. I got in touch with the doctor
again and she said it was Omicron. [...] That was the limitation of doing it over the phone,
when a person feels really bad and is unable to show everything, it’s not enough. I finally
went and showed myself through the door and "oh, it’s angina". The doctor was unable to
tell over the phone, so in such situations, a teleconsultation doesn’t do the job.” (female, 58,
university education)

Discussion

This qualitative research reported patients’ experience with telemedicine in primary care set-
tings in the Podlaskie Voivodeship during the COVID-19 pandemic. The main objective was
to comprehend the patients’ understanding of satisfaction with telemedicine. In our study, the
majority of participants responded positively to switching to remote consultations in primary
care, which was consistent with the research conducted by The Ministry of Health [14].
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The qualitative study, conducted before the COVID-19 pandemic, established the following
ways of understanding patients’ satisfaction with the care provided by family doctors during
face-to-face visits, i.e. good doctor-patient interaction, health improvement, fulfillment of
prior expectations, and availability of care [27]. Although the results of the qualitative research
were difficult to compare, some topics were common and overlapped. In our research, satisfac-
tion with telemedicine in primary care was defined as health improvement resulting from tele-
medicine consultation, ensuring continuity of medical care, and the opportunity to express
one’s concerns. The participants also paid attention to the established doctor-patient
relationship.

Pre-pandemic studies on telemedicine utilization among primary care facilities were lim-
ited. The research revealed that patients’ satisfaction with telemedicine was related to conve-
nience and improved access to medical care, which was also indicated in our study [31-35].
The increased access to medical services compared to face-to-face visits enables a more prompt
response to patients’ needs and allows for consulting a greater number of patients [36, 37]. The
convenience of telemedicine consultation, in terms of saving time, and reducing stress, travel,
or employment disruption, may indirectly improve access for individuals with previously low
engagement in healthcare [34]. Furthermore, telemedicine creates more equitable access to
medical care for those finding face-to-face visits difficult, e.g. people with disabilities or diffi-
culties with arriving at the clinic. It should be emphasized that due to the fact that young
patients may overuse telemedicine and certain age groups may need more assistance in partici-
pating in a telemedicine consultation, elderly patients may not be able to benefit from tele-
health. In the mentioned scenario, telemedicine may even reduce access to medical care.

From the participants’ perspective, satisfaction with telemedicine was associated with
receiving enough space to express their concerns. Our study confirmed the reports by other
authors, that the most significant aspect was receiving telemedicine consultation without the
pressure of time, in which patients felt reassured and heard [36]. Some patients indicated that
the quality of care during telemedicine consultation did not differ from a face-to-face visit [35,
38]. In previously conducted studies, patients described telemedicine visits to be more per-
sonal and focused, and they felt more comfortable communicating during a remote encounter
[37]. As a result of telemedicine, the relationship between doctor and patient grows into a
more intimate, closer connection regardless of physical distance [39]. In line with the body of
research, patients’ satisfaction with telemedicine was built on established relationships with
their primary care physicians [35-39]. The participants reported that they trusted their pri-
mary care physicians and felt comfortable during telemedicine consultations [35]. From the
participants’ perspective, connecting with a known, trusted doctor was more significant than
having a face-to-face visit with an unfamiliar physician. A few patients contradicted these find-
ings and emphasized the insufficient involvement of physicians and lack of empathy during
remote consultations, which was particularly important during the COVID-19 pandemic. In
the participants’ opinion, they were left alone in the face of a new phenomenon that caused
great fear. They described concerns about being overlooked during telemedicine visits as they
felt the approach was intended to prevent patients from having face-to-face consultations.
Therefore, in order to prevent patients from feeling overlooked, physicians should demon-
strate an understanding of the patient’s medical ailments and clearly explain why a face-to-face
consultation is not suitable in those particular cases. Those impersonal consultations were also
related to the lack of an established patient-doctor relationship [37]. On the other hand, in the
previous study, even when the pre-existing patient-doctor relationship had not been estab-
lished, telemedicine visits could still prove to be successful if the physicians built a rapport
with their patients [36]. Providing ‘evidence-based’, compassionate care with shared decision
making contributes to a strong physician-patient relationship which should be the main goal

PLOS ONE | https://doi.org/10.1371/journal.pone.0293089 October 17, 2023 11/15


https://doi.org/10.1371/journal.pone.0293089

PLOS ONE

Understanding satisfaction and dissatisfaction of patients with telemedicine

of primary care. It is clear that specific communication skills are required for doctors in the
environment of telemedicine consultations to provide patient-centered care [40].

In our study, the participants described satisfaction as the effectiveness of their treatment.
The sense of health safety among many participants was largely ensured by taking an in-depth
medical history. In line with the body of research, it was emphasized that rather than imple-
menting telemedicine consultations for all consultations, a particular focus should be placed
on minor conditions where, according to the patients, a physical examination was not required
[37]. The participants emphasized that in the event of unknown or unstable conditions, they
would prefer to be seen in person and receive a physical examination. In particular cases, the
patients found the lack of physical interaction would negatively affect the care received during
a telemedicine visit [34]. However, the effects of the lack of face-to-face interaction could be
mitigated by using video consultations rather than relying on audio as the only form of tele-
medicine [34]. Additionally, it was found that participants believed that telemedicine enables
physicians to decide if patients require a face-to-face visit, which may reduce unnecessary in-
person consultations in primary care [34].

Strengths and limitations

This is a qualitative study exploring patients’ perceptions of telemedicine during the COVID-
19 pandemic in greater depth. Our study’s greatest strength is that the participants were
recruited from different primary care settings and represented a variety of experiences of tele-
medicine. Although we interviewed a limited number of patients, we reached theoretical satu-
ration in our analyses. There are also limitations to our research. The majority of respondents
in our research were women, who are more likely to participate in studies than men. The study
was conducted during a global pandemic, when patients may have been reluctant to attend
face-to-face visits. Therefore, it cannot be presumed that the reported data represents patient
attitudes to telemedicine beyond the pandemic.

Recommendations for healthcare providers and policy makers

The results of qualitative research reported patients’ experience with telemedicine in primary care
settings allowed us to develop recommendations for healthcare providers and policymakers.
Recommendations for healthcare providers.

1. Empathy and Communication: Train physicians to show empathy and communicate effec-
tively during telemedicine consultations.

2. Clear Information: Provide thorough and clear explanations of treatments, outcomes, and
follow-up steps.

3. Flexibility: Offer in-person visits when telemedicine falls short or if patients prefer it.
4. Feedback: Regularly gather and use patient feedback to improve telemedicine services.

5. Physician training in the use of technology: Ensure healthcare professionals are well-trained
in telemedicine technologies.

Recommendations for policy makers.
1. Patient-Centered Focus: Prioritize patient preferences and choices in telemedicine policies.

2. Innovation: Encourage collaboration between healthcare providers, technology companies,
and researchers to continuously innovate and enhance telemedicine platforms. Support ini-
tiatives that explore ways to make telemedicine more user-friendly, effective, and accessible.
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3. Research Funding: Allocate resources for qualitative research into patient experiences with
telemedicine beyond the pandemic, to guide improvements.

Conclusion

The results of the study revealed patients’ in-depth perception of telemedicine. They are also a
substantive summary of the implementation period of telemedicine in primary health care
during the COVID-19 pandemic. In our research telemedicine met with a positive reception
and was recognized by the majority of patients who had experience with it as a valuable chan-
nel of contact with a primary care physician. In order to increase the level of patient satisfac-
tion, the focus should be on improving aspects such as physician engagement and showing
empathy during telemedicine, as well as providing a full, exhaustive explanation of the treat-
ment process. It is important to provide face-to-face visits when telemedicine consultation
does not produce the expected result or if that is the patient’s preference. Respecting patient
needs and preferences while performing telemedicine visits is the goal of patient-centered
care. Further research into patient perceptions and experience with telemedicine in primary
care outside the COVID-19 pandemic using qualitative research is required to reveal how
patients’ perceptions change over time. This will lead to improvement in patient satisfaction
and patient-centered care and will enable the implementation of further modern telemedicine
solutions in primary care.

Supporting information

S1 File. COREQ guidelines. Consolidated criteria for reporting qualitative studies (COREQ):
32-item checklist.
(DOCX)

Author Contributions

Conceptualization: Karolina Pogorzelska, Slawomir Chlabicz.
Data curation: Karolina Pogorzelska, Ludmila Marcinowicz.
Formal analysis: Karolina Pogorzelska, Ludmila Marcinowicz.
Funding acquisition: Karolina Pogorzelska, Slawomir Chlabicz.
Investigation: Karolina Pogorzelska.

Methodology: Karolina Pogorzelska, Ludmila Marcinowicz, Slawomir Chlabicz.
Project administration: Karolina Pogorzelska, Slawomir Chlabicz.
Resources: Karolina Pogorzelska.

Supervision: Ludmila Marcinowicz, Slawomir Chlabicz.
Validation: Slawomir Chlabicz.

Writing - original draft: Karolina Pogorzelska.

Writing - review & editing: Ludmila Marcinowicz, Slawomir Chlabicz.

References

1. World Health Organization (WHO). WHO Director-General’s opening remarks at the media briefing on
COVID-19. WHO Dir Gen speeches. https://www.who.int/director-general/speeches/detail/who-

PLOS ONE | https://doi.org/10.1371/journal.pone.0293089 October 17, 2023 13/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0293089.s001
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020
https://doi.org/10.1371/journal.pone.0293089

PLOS ONE

Understanding satisfaction and dissatisfaction of patients with telemedicine

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

director-general-s-opening-remarks-at-the-media-briefing-on-covid-19—-11-march-2020. (access:
2020.03.11).

Palacios Cruz M, Santos E, Veldzquez Cervantes MA, Ledn Juarez M. COVID-19, a worldwide public
health emergency. Rev Clin Esp (Barc). 2021; 221(1):55-61. https://doi.org/10.1016/j.rceng.2020.03.
001 PMID: 33998479

Car J, Koh GC, Foong PS, Wang CJ. Video consultations in primary and specialist care during the
covid-19 pandemic and beyond. BMJ. 2020; 371:m3945. https://doi.org/10.1136/bmj.m3945 PMID:
33082127

Jones D, Neal RD, Duffy SRG, Scott SE, Whitaker KL, Brain K. Impact of the COVID-19 pandemic on
the symptomatic diagnosis of cancer: the view from primary care. Lancet Oncol. 2020; 21(6):748—750.
https://doi.org/10.1016/S1470-2045(20)30242-4 PMID: 32359404

Mehrotra A, Ray KN, Brockmeyer DM, Barnett ML, Bender JA. Rapidly Converting to “Virtual Practices”:
Outpatient Care in the Era of Covid-19. Nejm Catalyst Innovations in Care Delivery. 2020; http://doi.org/
10.1056/cat.20.0091

Kahn JM. Virtual visits-confronting the challenges of telemedicine. N Engl J Med. 2015; 372(18):1684—
1685. https://doi.org/10.1056/NEJMp1500533 PMID: 25923547

Kichloo A, Albosta M, Deeeloff K, et al. Telemedicine, the current COVID-19 pandemic and the future: a
narrative review and perspectives moving forward in the USA. Fam Med Community Health. 2020; 8(3):
e€000530. https://doi.org/10.1136/fmch-2020-000530 PMID: 32816942

Scott Kruse C, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M. Evaluating barriers to adopting telemedi-
cine worldwide: A systematic review. J Telemed Telecare. 2018; 24(1):4-12. https://doi.org/10.1177/
1357633X16674087 PMID: 29320966

Olesch A. eHealth Trends&Talks. Pol. Healthc. J. 2016, 69-72. https://www.osoz.pl/static_files/osoz/
eHealth_2016.pdf (accessed 2021.10.26

Statistics Poland. Information society in Poland in 2022. https://stat.gov.pl/en/topics/science-and-
technology/information-society/ (access: 2022.12.16)

300RESEARCH Report. https://300gospodarka.pl/300research/raport-300research-cyfrowe-zdrowie-
jak-poprawic-efektywnosc-uslug-medycznych (accessed 2021.08.21).

Sotomacha S, Sowa P, Kiszkiel t, Laskowski PP, Alimowski M, Szczerbinskit, et al. Patient’s Perspec-
tive of Telemedicine in Poland—A Two-Year Pandemic Picture. International Journal of Environmental
Research and Public Health. 2023; 20(1):115. https://doi.org/10.3390/ijerph20010115

Flaga-Gieruszynska K, Kozybska M, Osman T, et al. Telemedicine services in the work of a doctor,
dentist, nurse and midwife—analysis of legal regulations in Poland and the possibility of their implemen-
tation on the example of selected European countries. Ann Agric Environ Med. 2020; 27(4):680-688.
https://doi.org/10.26444/aaem/116587 PMID: 33356078

Ministry of Health. Polish National Health Fund. Patients Satisfaction from Teleconsultations at a Pri-
mary Care Doctor during the COVID-19 pandemic Survey Report. https://www.gov.pl/web/zdrowie/
teleporady—zbior-zasad-i-dobrych-praktyk-dla-lekarzy-poz (access: 2020.08.17).

Polish National Health Fund https://www.nfz.gov.pl/kontakt/teleplatforma-pierwszego-kontaktu/
(acessed 2021.08.29).

Grubaugh AL, Cain GD, Elhai JD, Patrick SL, Frueh BC. Attitudes toward medical and mental health
care delivered via telehealth applications among rural and urban primary care patients. J Nerv Ment
Dis. 2008; 196(2):166—170. https://doi.org/10.1097/NMD.0b013e318162aa2d PMID: 18277227

Liaw WR, Jetty A, Coffman M, et al. Disconnected: a survey of users and nonusers of telehealth and
their use of primary care. J Am Med Inform Assoc. 2019; 26(5):420—-428. https://doi.org/10.1093/jamia/
ocy182 PMID: 30865777

Eurofound. Living, working and COVID-19 dataset, Dublin 2020. http://eurofound.link/covid19data

Statistics Poland. Outpatient healthcare in Poland 2022. https://stat.gov.pl/en/topics/health/health/
outpatient-health-care-in-2022,10,7.html (access: 2023.06.19)

Eurostat. Health Personnel 2021 https://ec.europa.eu/eurostat/databrowser/view/HLTH_RS_PRS2___
custom_7158400/default/table?lang=en (access: 2023.07.12).

OECD/European Observatory on Health Systems and Policies (2021), Poland: Country Health Profile
2021, State of Health in the EU, OECD Publishing, Paris. https://doi.org/10.1787/e836525a-en.

Deen TL, Fortney JC, Schroeder G. Patient acceptance of and initiation and engagement in telepsy-
chotherapy in primary care. Psychiatr Serv. 2013; 64(4):380-384. https://doi.org/10.1176/appi.ps.
201200198 PMID: 23370530

Naverlo S, Carson DB, Edin-Liljegren A, Ekstedt M. Patient perceptions of a Virtual Health Room instal-
lation in rural Sweden. Rural Remote Health. 2016; 16(4):3823. PMID: 27884057

PLOS ONE | https://doi.org/10.1371/journal.pone.0293089 October 17, 2023 14/15


https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020
https://doi.org/10.1016/j.rceng.2020.03.001
https://doi.org/10.1016/j.rceng.2020.03.001
http://www.ncbi.nlm.nih.gov/pubmed/33998479
https://doi.org/10.1136/bmj.m3945
http://www.ncbi.nlm.nih.gov/pubmed/33082127
https://doi.org/10.1016/S1470-2045%2820%2930242-4
http://www.ncbi.nlm.nih.gov/pubmed/32359404
http://doi.org/10.1056/cat.20.0091
http://doi.org/10.1056/cat.20.0091
https://doi.org/10.1056/NEJMp1500533
http://www.ncbi.nlm.nih.gov/pubmed/25923547
https://doi.org/10.1136/fmch-2020-000530
http://www.ncbi.nlm.nih.gov/pubmed/32816942
https://doi.org/10.1177/1357633X16674087
https://doi.org/10.1177/1357633X16674087
http://www.ncbi.nlm.nih.gov/pubmed/29320966
https://www.osoz.pl/static_files/osoz/eHealth_2016.pdf
https://www.osoz.pl/static_files/osoz/eHealth_2016.pdf
https://stat.gov.pl/en/topics/science-and-technology/information-society/
https://stat.gov.pl/en/topics/science-and-technology/information-society/
https://300gospodarka.pl/300research/raport-300research-cyfrowe-zdrowie-jak-poprawic-efektywnosc-uslug-medycznych
https://300gospodarka.pl/300research/raport-300research-cyfrowe-zdrowie-jak-poprawic-efektywnosc-uslug-medycznych
https://doi.org/10.3390/ijerph20010115
https://doi.org/10.26444/aaem/116587
http://www.ncbi.nlm.nih.gov/pubmed/33356078
https://www.gov.pl/web/zdrowie/teleporadyzbior-zasad-i-dobrych-praktyk-dla-lekarzy-poz
https://www.gov.pl/web/zdrowie/teleporadyzbior-zasad-i-dobrych-praktyk-dla-lekarzy-poz
https://www.nfz.gov.pl/kontakt/teleplatforma-pierwszego-kontaktu/
https://doi.org/10.1097/NMD.0b013e318162aa2d
http://www.ncbi.nlm.nih.gov/pubmed/18277227
https://doi.org/10.1093/jamia/ocy182
https://doi.org/10.1093/jamia/ocy182
http://www.ncbi.nlm.nih.gov/pubmed/30865777
http://eurofound.link/covid19data
https://stat.gov.pl/en/topics/health/health/outpatient-health-care-in-2022
https://stat.gov.pl/en/topics/health/health/outpatient-health-care-in-2022
https://ec.europa.eu/eurostat/databrowser/view/HLTH_RS_PRS2__custom_7158400/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/HLTH_RS_PRS2__custom_7158400/default/table?lang=en
https://doi.org/10.1787/e836525a-en
https://doi.org/10.1176/appi.ps.201200198
https://doi.org/10.1176/appi.ps.201200198
http://www.ncbi.nlm.nih.gov/pubmed/23370530
http://www.ncbi.nlm.nih.gov/pubmed/27884057
https://doi.org/10.1371/journal.pone.0293089

PLOS ONE

Understanding satisfaction and dissatisfaction of patients with telemedicine

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Khasawneh RA, Al-Shatnawi SF, Alhamad H, Rahhal D. General Public Perceptions and Perceived
Barriers Toward the Use of Telehealth: A Cross-Sectional Study from Jordan [published online ahead of
print, 2023 Feb 17]. Telemed J E Health. 2023;10.1089/tmj.2022.0491. http://doi.org/10.1089/tmj.2022.
0491

Moll van Charante E, Giesen P, Mokkink H, et al. Patient satisfaction with large-scale out-of-hours pri-
mary health care in The Netherlands: development of a postal questionnaire. Fam Pract. 2006; 23
(4):437-443. https://doi.org/10.1093/fampra/cml017 PMID: 16641129

Johansson A, Larsson M, Ivarsson B. Patients’ Experiences With a Digital Primary Health Care Concept
Using Written Dialogues: A Pilot Study. J Prim Care Community Health. 2020; 11:2150132720910564.
http://doi.org/10.1177/2150132720910564

Marcinowicz L, Chlabicz S, Grebowski R. Understanding patient satisfaction with family doctor care. J
Eval Clin Pract. 2010; 16(4):712—715. https://doi.org/10.1111/j.1365-2753.2009.01180.x PMID:
20545805

Malterud K, Siersma VD, Guassora AD. Sample Size in Qualitative Interview Studies: Guided by Infor-
mation Power. Qualitative Health Research. 2016; 26(13):1753—-1760. https://doi.org/10.1177/
1049732315617444 PMID: 26613970

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-
item checklist for interviews and focus groups. Int J Qual Health Care. 2007; 19(6):349-357. https://doi.
org/10.1093/intghc/mzm042 PMID: 17872937

Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts, procedures
and measures to achieve trustworthiness. Nurse Educ Today. 2004; 24(2):105—-112. https://doi.org/10.
1016/j.nedt.2003.10.001 PMID: 14769454

McKinstry B, Watson P, Pinnock H, Heaney D, Sheikh A. Telephone consulting in primary care: a trian-
gulated qualitative study of patients and providers. Br J Gen Pract. 2009; 59(563):€209-e218. https://
doi.org/10.3399/bjgp09X420941 PMID: 19520019

Powell RE, Henstenburg JM, Cooper G, Hollander JE, Rising KL. Patient Perceptions of Telehealth Pri-
mary Care Video Visits. Ann Fam Med. 2017; 15(3):225-229. https://doi.org/10.1370/afm.2095 PMID:
28483887

Bashshur RL, Howell JD, Krupinski EA, Harms KM, Bashshur N, Doarn CR. The Empirical Foundations
of Telemedicine Interventions in Primary Care. Telemed J E Health. 2016; 22(5):342-375. https://doi.
org/10.1089/tmj.2016.0045 PMID: 27128779

Gabrielsson-Jarhult F, Kjellstrom S, Josefsson KA. Telemedicine consultations with physicians in
Swedish primary care: a mixed methods study of users’ experiences and care patterns. Scand J Prim
Health Care. 2021; 39(2):204-213. https://doi.org/10.1080/02813432.2021.1913904 PMID: 33974502

Gilchrist V, Nervik K, Ellenbecker C, Tuan WJ, Micek MA, Goldstein E. Patients’ View of Their Primary
Care Telemedicine During the COVID-19 Pandemic and Implications for Future Integration: A Multi-
method Study. WMJ. 2022; 121(3):181-188. PMID: 36301643

Imlach F, McKinlay E, Middleton L, et al. Telehealth consultations in general practice during a pandemic
lockdown: survey and interviews on patient experiences and preferences. BMC Fam Pract. 2020; 21
(1):269. https://doi.org/10.1186/s12875-020-01336-1 PMID: 33308161

Javanparast S, Roeger L, Kwok Y, Reed RL. The experience of Australian general practice patients at
high risk of poor health outcomes with telehealth during the COVID-19 pandemic: a qualitative study.
BMC Fam Pract. 2021; 22(1):69. https://doi.org/10.1186/s12875-021-01408-w PMID: 33832422

Berry CA, Kwok L, Massar R, et al. Patients’ Perspectives on the Shift to Telemedicine in Primary and
Behavioral Health Care during the COVID-19 Pandemic. J Gen Intern Med. 2022; 37(16):4248—-4256.
https://doi.org/10.1007/s11606-022-07827-4 PMID: 36167954

Mozes |, Mossinson D, Schilder H, Dvir D, Baron-Epel O, Heymann A. Patients’ preferences for tele-
medicine versus in-clinic consultation in primary care during the COVID-19 pandemic. BMC Prim Care.
2022; 23(1):33. https://doi.org/10.1186/s12875-022-01640-y PMID: 35193509

Liu X, Sawada Y, Takizawa T, et al. Doctor-patient communication: a comparison between telemedicine
consultation and face-to-face consultation. Intern Med. 2007; 46(5):227—-232. https://doi.org/10.2169/
internalmedicine.46.1813 PMID: 17329917

PLOS ONE | https://doi.org/10.1371/journal.pone.0293089 October 17, 2023 15/15


http://doi.org/10.1089/tmj.2022.0491
http://doi.org/10.1089/tmj.2022.0491
https://doi.org/10.1093/fampra/cml017
http://www.ncbi.nlm.nih.gov/pubmed/16641129
http://doi.org/10.1177/2150132720910564
https://doi.org/10.1111/j.1365-2753.2009.01180.x
http://www.ncbi.nlm.nih.gov/pubmed/20545805
https://doi.org/10.1177/1049732315617444
https://doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/pubmed/26613970
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
http://www.ncbi.nlm.nih.gov/pubmed/14769454
https://doi.org/10.3399/bjgp09X420941
https://doi.org/10.3399/bjgp09X420941
http://www.ncbi.nlm.nih.gov/pubmed/19520019
https://doi.org/10.1370/afm.2095
http://www.ncbi.nlm.nih.gov/pubmed/28483887
https://doi.org/10.1089/tmj.2016.0045
https://doi.org/10.1089/tmj.2016.0045
http://www.ncbi.nlm.nih.gov/pubmed/27128779
https://doi.org/10.1080/02813432.2021.1913904
http://www.ncbi.nlm.nih.gov/pubmed/33974502
http://www.ncbi.nlm.nih.gov/pubmed/36301643
https://doi.org/10.1186/s12875-020-01336-1
http://www.ncbi.nlm.nih.gov/pubmed/33308161
https://doi.org/10.1186/s12875-021-01408-w
http://www.ncbi.nlm.nih.gov/pubmed/33832422
https://doi.org/10.1007/s11606-022-07827-4
http://www.ncbi.nlm.nih.gov/pubmed/36167954
https://doi.org/10.1186/s12875-022-01640-y
http://www.ncbi.nlm.nih.gov/pubmed/35193509
https://doi.org/10.2169/internalmedicine.46.1813
https://doi.org/10.2169/internalmedicine.46.1813
http://www.ncbi.nlm.nih.gov/pubmed/17329917
https://doi.org/10.1371/journal.pone.0293089

