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ABSTRACT

A perspective on the scope of videoconferencing-based telemedicine in
respiratory diseases outpatient clinic

Introduction: Telemedicine is rapidly expanding across various fields world-
wide. While it finds application in respiratory diseases due to the imperative
need for protection against the risk of transmission and the close monitoring
of patients with chronic diseases, there is a scarcity of publications detailing
telemedicine experiences in respiratory diseases. This study aims to retrospec-
tively evaluate the prospective management of patients with respiratory dis-
eases through videoconference-based telemedicine, intending to establish a
foundation for its judicious application in pulmonology cases.

Materials and Methods: /n this descriptive study, anonymized medical records
of all 478 patients assessed via videoconference-based telemedicine over an
eight-month period from June 2020 to February 2021 were reviewed. The
analysis included demographic characteristics, disease history, attendance
methods, the necessity for in-person physical examination after the initial
videoconference (VC) session, the inclusion of investigations, pre-diagnosis,
diagnosis processes, follow-up period, and outcomes. Follow-up data for all
Cite this article as: Cetin N, Bostan P. Altiisik G. A patients included in the study were reviewed at the end of June 2021.

perspective on the scope Of.V'deoconferem.:mg'bqsgd Results: Median age of the patients was 55 (44-67), with a male predomi-
telemedicine in respiratory diseases outpatient clinic.

Tuberk Toraks 2023;71(4):335-346. nance of 55%. Approximately 30% resided in a city other than the one in
which the physician offering telemedicine was situated. Seventy-nine (16.7 %)
individuals received telemedicine via VC sessions without the requirement for
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Videoconference-based telemedicine in respiratory diseases

Conclusion: This pioneering study suggests that videoconference-based telemedicine may be an alternative/complementary tool for
patients, particularly those with chronic respiratory diseases.

Key words: Outpatient clinic; respiratory diseases; telemedicine; videoconference; telepulmonology
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Gogiis hastaliklar1 polikliniginde videokonferansa dayali teletip deneyimi

Giris: Teletip tim dinyada, farkli alanlarda hizla yayginlasmaktadir. Bulas riskinden korunma gerekliligi ve kronik hastalarin takibinin
cogunlukta olmasi nedeniyle solunum yolu hastaliklarinda kullanilabilecegi bildirilse de teletip deneyimine iliskin yayinlar sinirlicir. Bu
calismanin amaci, teletibbin g6gus hastaliklar kliniginde uygun hastalarda kullaniimasina zemin hazirlamak amaciyla, video konferans
tabanli teletip yoluyla degerlendirilen hastalarin tani, takip ve tedavi siireclerinin retrospektif incelemesini yapmakti.

Materyal ve Metod: Tanimlayici nitelikteki bu ¢alismada, Haziran 2020'den Subat 2021%e sekiz ayda video konferans tabanli teletip
ile degerlendirilen 478 hastanin tamaminin anonimlestirilmis tibbi kayitlari incelendi. Demografik ¢ézellikler, hastalik dyksd, ilk video
konferans (VC) oturumu sonrasinda fizik muayene/yiiz yiize muayene gerekliligi, tetkiklerin yapilip yapilmamasi, 6n tani ve tani
stiregleri, takip sdresi ve sonuglari analiz edildi. Haziran 202 1’in sonunda ¢alismaya katilan tim hastalarin takip verileri gozden geci-
rildli.

Bulgular: Hastalarin ortanca yasi 55 (44-67) olup, %55 oraninda erkek cogunluktaydi. Yaklasik %30’u teletip sunan doktorun bulun-
dugu sehirden farkli bir sehirde ikamet ediyordu. Yetmis dokuz (%16,7) kisi yiiz yiize muayeneye gerek kalmadan VC oturumlari ile
izlendi. En sik gériilen hastalik astim idi. ilk VC oturumunun ortalama siiresi 13 (8-18) dakikaydi. Astim, KOAH ve interstisyel akciger
hastahgr gibi kronik solunum bozukluklari icin video konferansa dayali teletip ile degerlendirilen hastalarin en az yarisi daha énce
teletip saglayicisi veya ayni hastanedeki baska bir gogiis hastaliklari hekimi tarafindan takip edilmisti. Ancak COVID, post-COVID,
akciger nodiilleri ve akciger kanseri gibi hastalik kategorilerindeki teletip bagvurularinin biiyiik cogunlugu ilk kez basvuran hastalar
tarafindan yapildi.

Sonuc: Bu oncii calisma, video konferans tabanli teletip uygulamasinin 6zellikle kronik solunum yolu hastaliklari olan hastalar icin

alternatif/tamamlayici bir ara¢ olabilecegini diisiindiirmektedir.

Anahtar kelimeler: Gogiis hastaliklari; poliklinik; telepulmonoloji; teletip; videokonferans

INTRODUCTION

Telemedicine has gained popularity recently as a
means of reducing the risk of cross-contamination
during the COVID-19 pandemic although it is not a
novel method for delivering healthcare support and
has been studied for decades. Despite the method
being known for a long time, the catalytic effect of
the pandemic has required the widespread and
varied implementation of telemedicine. World Health
Organization (WHO) declared, quite a while ago,
that the elements of telemedicine aim to provide
clinical support, overcome geographical barriers, and
use various techniques with the overall goal of
improving health outcomes (1). Virtual visits are
interactions between a patient and a healthcare
professional through video, telephone, or live chat.
Synchronous (or interactive real-time) telemedicine
methods may be a substitute for traditional patient
medical interviews. It has been shown that video
conferencing is effective in delivering online treatment
and is well-accepted by patients, as it simulated
in-person, face-to-face consultation (2). Smith and
colleagues have mentioned that telemedicine is an
alternative for convenient access to routine care,
avoiding the risk of exposure in crowded hospitals
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and waiting areas during the pandemic period (3). A
review of the literature on four diverse, prototypical
medical conditions (stroke, diabetes, heart failure,
and pregnancy) indicates that telemedicine is a safe
and suitable alternative to traditional in-person
models of care. These medical conditions span acute
versus chronic as well as primary versus specialty
care (4). Although many of the issues in respiratory
medicine may cover the same features, the data in
this field remain lacking.

Patients with respiratory diseases had to be those who
should have an alternative for convenient access to
routine care without facing the risk of COVID-19,
considering that pulmonologists took a pivotal role in
the management of COVID-19 patients. However, to
date, there is no publication on the diagnostic variety
of the patients applied to respiratory diseases
outpatient clinics and managed by using telemedicine
during the recent pandemic. Interestingly, Pacht et al.
have published about the effectiveness of telemedicine
in pulmonary outpatient clinics contemporaneously
with the first WHO definition. The authors have found
favorable results for telemedicine effectiveness in
their prospective, crossover study, determining if
there was any difference between care delivered
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using video conferencing-based telemedicine
technology and that given by a traditional face-to-
face encounter in a pulmonary medicine clinic (5).
Since telemedicine requires specific guidelines and
recommendations for its development, the analysis of
the data from the units where telemedicine is
implemented as a routine way to provide healthcare
in pulmonary medicine is crucial.

The most common diseases seen in that study
(chronic obstructive pulmonary disease and asthma)
and others like lung cancer, pulmonary fibrosis, and
tuberculosis (even in a few numbers) might give a
perspective on the scope of videoconference-based
telemedicine in respiratory diseases. The purpose of
this study was to conduct a retrospective evaluation
of the prospective management of patients with
respiratory diseases via videoconference-based
telemedicine to lay the groundwork for its use in
appropriate cases of pulmonology.

MATERIALS and METHODS

Although all outpatient clinics in the University
Hospital were reopened for traditional face-to-face
visits after the first three months of the COVID-19
pandemic, a pulmonologist voluntarily transformed
routine work on medical interviews with patients into
telemedicine via VC session. The process of
implementing this individually provided initiator
system consists of an online appointment system
based on an official website and the physician’s
account on a VC program (Skype™, version 6.4,
Microsoft, Redmond, WA, USA). The patients had
appointments via the official website of University
Hospital and a personalized meeting link had been
sent to a smart phone number given by the patient at
application. Whole video conferencing process had
been described to applicants online before and
during the attempt to get a remote VC appointment
from the website. It is also described in a previous
study (6). All patients who had an appointment
system and attended at least one VC session for an
eight-month period from June 1, 2020, to February 1,
2021, were included in the study.

For this observational descriptive study, the
researchers retrieved the medical records of all
patients from the detailed medical records of each
anonymized patient. The medical notes were those
kept by the pulmonologist on the personal computer
and the hospital records of the officially registered
patients. The parameters analyzed included

demographic characteristics (age, sex, place of
residence, occupation, and marital status), disease
history (newly diagnosed or previously diagnosed
respiratory diseases and comorbidities), and
information about how the patient attended the
medical interview. Additionally, parameters such as
the need for face-to-face physical examination after
the first VC session, the inclusion of investigations,
pre-diagnosis, diagnosis processes, follow-up period,
and outcomes were analyzed. Follow-up data were
reviewed for all patients enrolled in the study at the
end of June 2021.

Follow-up evaluations were analyzed in three groups:
‘with only face-to-face controls,” ‘with only online
controls by video conferencing (including meetings
for physical examination in some cases),” and ‘hybrid
controls (sometimes online controls, sometimes face-
to-face controls).” The time and duration for each
online VC meeting were retrieved from the historical
section of the video conferencing program.

Statistical analyses were conducted using SPSS 26.0
software (IBM SPSS Statistics Data Editor, Armonk,
NY: IBM Corp.). Descriptive analysis was performed
for all demographic features. All continuous variables
were presented as medians with interquartile range
(IQR) 25-75, and minimum-maximum values were
provided when none of them followed a normal
distribution. Categorical variables were reported as
numbers and percentages. Chi-square test was
employed to analyze differences in categorical
groups. For variables assuming abnormal distribution,
the Mann-Whitney U test was used for two-group
comparisons and the Kruskal-Wallis test for more
than two groups. A p-value of 0.05 was considered
statistically significant.

This study was carried out in accordance with the
Helsinki Declaration and was approved by the
Ethical Council of the Pamukkale University in which
this study was performed (Decision no: 03, Date:
02.02.2021).

RESULTS

Between June 1, 2020 and February 1, 2021, the
same pulmonologist conducted telemedicine via VC
sessions for a total of 478 patients. Median age of the
patients was 55 (44-67), with a male predominance
of 55%. Approximately 30% resided in a city other
than the one in which the physician providing
telemedicine was located. Table 1 summarizes the
sociodemographic features of the patients.
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Table 1. Sociodemographic features of the patients

n (%)
Sex
Female 215 (45.0)
Male 263 (55.0)
Age (years) median (p25-p75) 55 (44-67)
Age groups
<45 133 (27.8)
46-64 200 (41.8)
65-84 141 (29.5)
285 4(0.8)
Settlement

In the city where the University Hospital located 343 (71.8)

In cities from same geographical region 106 (22.2)
In cities from other geographical regions 28 (5.8)
In cities from different country 1(0.2)
Occupation

Jobs not needed undergraduate education 224 (46.9)
Jobs needed undergraduate education 141 (29.5)
Housewife 73 (15.3)
Healthcare workers 24 (5.0)
Student 16 (3.3)
Working status

Active working 216 (45.2)
Retired 99 (20.7)
Unemployed/Disabled/Housewife/Student 163 (34.1)

Out of the 79 (16.7%) individuals who received
telemedicine via VC sessions without the need for

face-to-face physical examinations, only the first VC
session was sufficient for 48 patients (17 of whom
required counseling for COVID-related problems). The
remaining 31 patients were followed up solely through
VC sessions without the need to be physically present
at the hospital. Apart from these patients, physical
examinations were performed on all 399 patients.

During the initial VC session, inspection findings
(such as clubbing, VCSS signs, cachexia,
dermatological lesions on the leg, etc.) were recorded
in 25 patients (5.2%). A total of 221 patients were
invited to the hospital for a physical examination on
the same day as the initial VC session while the rest
were examined on another day after the first VC
session, typically on their scheduled appointment
day for further investigations. The flowchart of the
study, outlining the patients’ evaluation methods, is
summarized in Figure 1.

In terms of patient approach, 143 (29.9%) patients
directly contacted the physician for the first VC
session, 27 (5.6%) patients sought assistance from
their relatives, and 55 (11.5%) patients were referred
by another physician. Additional details are
summarized in Table 2. All patients, except for 79
(16.5%), had reports of investigations conducted for
their complaints before the first VC session. Records
of these previous investigations in the national health
system (e-Nabiz) were available for 56 (11.7%)
patients.

Table 2. Features of the patients about attendance noted in the first videoconference (VC) session

n (%)
Attendance
First attendance 143 (29.9)
Previously followed up by the University Hospital 95 (19.9)
Previously followed up by the physician who made telemedicine by videoconference (VC) sessions 147 (30.8)
A relative of the patient contacted with the physician beforehand 27 (5.6)
Referred by another physician 55 (11.5)
A family member of known healthcare workers 11(2.3)
Investigation reports in first VC session
None 79 (16.5)
Having the records about their disease in the hospital 234 (49.0)
Having national health system records (e-Nabiz) 56 (11.7)
Keeping the reports on their own 109 (22.8)
Having previously diagnosed disease before first VC session
No 86 (18.0)
Yes 392 (82.0)
Attended for the previously diagnosed disease 249 (52.0)
Attended for a new undiagnosed disease/disorder 143 (30.0)
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Followed up with VC sessions
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session
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in the hospital

n=178

Invited to the hospital for
physical examination on
another day after the initial VC|
session (in their investigation
appointment day)

n=124

—| No follow-up (loss in follow
up/no need to follow up)

Figure 1. The flowchart of the study, outlining the patients' evaluation methods as in-person or videoconference (VC) session.

However, further investigations were sought after the
first VC sessions in 52% (n= 269) of all patients, and
this percentage increased to 68.3% (136/199) in
patients with a previously undiagnosed condition.
The total number of patients with previously
diagnosed diseases was 392 (82.0%), but 143 (36.4%)
of them consulted the physician for new undiagnosed
diseases/disorders. Therefore, 47.9% (229/478) of the
patients required further investigations to receive a
new diagnosis while the rest were previously
diagnosed patients with chronic respiratory diseases
(Table 2). Among the previously diagnosed patient
group, patients with asthma (n= 133) were the most
frequent applicants.

After registering patients with multiple lung diseases
in both illness categories separately, it was seen that
the most prevalent disease among those who applied
for telemedicine was asthma. Median duration of the
initial VC session in all was 13 (8-18) minutes, but
when disease groups were assessed, the pleural
diseases category had the longest median duration
(Table 3). Most patients had their first VC session
completed in less than 13 minutes, particularly those
with asthma and chronic obstructive pulmonary
disease (COPD) (Table 3). At least half of those
seeking telemedicine through videoconferencing for
chronic lung disorders such as asthma, COPD, and

interstitial lung disease (ILD) had previously been
followed by either the physician providing
telemedicine or another physician in the same
hospital. However, the majority of applications for
telemedicine in disease categories such as COVID-
19, post-COVID complaints, pulmonary nodules,
and lung cancer were generally first-time applicants
(Table 3).

Within  the patient population undergoing
telemedicine, there were a total of 55 individuals
with either previously diagnosed or newly diagnosed
malignancies. A pathological diagnosis procedure for
malignancy was planned for 32 patients. One patient
did not attend the hospital, two were diagnosed with
benign tumors, one patient passed away without a
diagnosis, and four patients remained undiagnosed
during the follow-up period. Among the remaining
24 patients, median time to diagnosis was 20 days
(ranging from nine to 69 days).

Twenty-six patients were admitted to the hospital
following the first VC session and/or physical
examination, and an additional 28 patients were
admitted during the follow-up period. Two patients
were admitted twice: once following the first VC
session and once following discharge with new
indications. Hospitalizations occurred at a rate of
11.3%.
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Median number of all controls conducted over the
follow-up period, noted until February 1, 2021, was
two (ranging from one to 22). Meanwhile, median
number of face-to-face controls needed to supplement
online controls was one (ranging from one to 12).
Median  frequency of online controls by
videoconferencing, expressed as percentage [(number
of online controls/number of all controls) x 100], was
83.3%. These percentage ratios of online controls by
videoconferencing, categorized by disease, are
presented in Table 3.

Up until June 30, 2021, data indicated that 93
(19.5%) patients fully recovered, 197 (41.2%) were
still under observation, and 56 (11.7%) were
determined to be out of follow-up. Twenty-two
(4.6%) patients sought counseling alone (for a second
opinion or due to concerns about their symptoms,
especially in COVID-19 patients), 30 (6.3%) patients
did not have a respiratory disease, and 20 (4.1%)
patients were referred to another department or
hospital. Unfortunately, 49 (10.3%) patients passed
away; 26 of them had malignancies, six patients died
due to COVID-19, five patients had interstitial lung
disease (ILD), and the restsuccumbed to miscellaneous
reasons.

DISCUSSION

This study presents the management of patients with
respiratory diseases over an eight-month period,
involving both VC sessions and in-person physical
examinations when necessary. More than half of the
studied population had previously been diagnosed
with respiratory diseases. This groundbreaking study
suggests that videoconference-based telemedicine
could be a viable alternative tool for patients,
especially those with chronic respiratory diseases,
during the pandemic.

A study conducted in our country has demonstrated
that, during the pandemic period, there was an 84%
decrease in outpatient admissions and a 43%
decrease in inpatients for respiratory diseases (7).
However, patients with chronic diseases require
continuous care and should not have been
overlooked, even during the COVID-19 pandemic.
Monitoring these patients consistently is essential to
prevent acute symptoms related to their chronic
diseases and disease progression. Continuous care
for patients with chronic diseases during the
pandemic is crucial because COVID-19-positive
patients with chronic diseases are at significant risk

for infection and poor outcomes, including mortality
(8-10). Sayani et al. have conducted a study addressing
the cost and time barriers in chronic disease
management through telemedicine. They found that
telemedicine is economically beneficial, not only by
reducing the socioeconomic barriers to cost and
access but also by increasing the uptake of services

(11).

The chronic lower respiratory disease (CLRD) group
comprised 37.6% of the patient group who sought
telemedicine during the study period. CLRD
encompasses a group of disorders characterized by
progressive or reversible airflow obstruction. Asthma
and chronic obstructive pulmonary disorders (COPD),
including chronic bronchitis and emphysema, are the
two principal diseases included in CLRD (12). Given
that many of these diseases have stable and
exacerbation phases, medical supervision based on
step-by-step techniques is indicated in follow-ups, or
early detection of deterioration significantly improves
disease progression (13,14). In the early period of the
pandemic, McGee et al. published recommendations
on telehealth services for people with CLRD and
their informal caregivers. Despite being in a higher
risk group for COVID-19, the authors noted that
these patients and those caring for them constitute an
underserved community due to pandemic measures
(15).

In an umbrella review by Eze et al. (16), four
investigations have explored the effectiveness of
telemedicine for asthma management (first three) and
COPD (the latest). Two reviews have found
telemedicine to be at least as successful as face-to-
face care, whereas two reviews have remained
uncertain about telemedicine’s efficacy. According to
the findings of the first evaluation, mobile app-based
remote monitoring interventions that facilitated
professional help improved asthma control and
reduced exacerbation rates (17). The second review
reported no difference in asthma symptom scores
between the intervention groups (remote monitoring
and telephone consults) and the groups receiving
face-to-face care (18). The absence of a difference
also supports telemedicine. The third review
concluded that remote monitoring interventions had
small beneficial effects on asthma control (19). In a
study published at the beginning of the pandemic,
the follow-ups of 328 asthma patients were managed
using remote communication channels, and the
researchers found no statistically significant difference
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when comparing the current data of the participants
with face-to-face data before follow-up with
telemedicine (20). In our study, median value of the
percentage ratio of VC controls among all follow-up
controls in asthmatic patients was found to be 100%.
This result may indicate that face-to-face interviews
are needed less frequently in asthma patients, and
they can be followed using VC sessions.

Median value of the percentage ratio of online
controls by videoconferencing among all follow-up
controls was 88.8% (83.3-100) in COPD patients. In
the study of Cruz et al., they found limited evidence
of the effect of home-based remote monitoring on
reducing health care utilization, quality of life, and
respiratory exacerbations in COPD patients (21). For
the diagnosis and prognosis of COPD, performing an
in-person spirometry examination is still required
although telemedicine seems appropriate also for
COPD follow-up. Home-based spirometry that is
already in use for measuring forced vital capacity
(FVC) parameter in different diseases needs to be
studied to be added as a routine evaluation for
COPD practice of telemedicine (22). Further studies
and technologies are needed to stratify which
patients, in terms of severity, will be best suited to a
telemedicine management approach. Another area of
potential growth is using artificial intelligence (Al)
algorithms to determine developing COPD
exacerbations (23).

A study on patient and clinician experience with
telemedicine has found that “virtual video visits”, like
the follow-up VC sessions in our study, may provide
more effective and convenient follow-up than
traditional in-person visits (24). The ideal process of
medical history taking, which remains essential for
accurate diagnosis, is described as either free of time
limitations or with patient-centered features. This can
be a real advantage of telemedicine, especially in
extraordinary times. Lichstein reveals that the clinical
hypotheses generated during the medical interview
can help focus on physical examination and establish
a basis for cost-effective utilization of diagnostic tests
(25). Mackowiak discusses the value of physical
contact via “touch” in favor of physical examination,
using Reilly’s statistics indicating that nearly one in
four inpatients had potentially care-altering physical
examination findings (26,27). However, it also means
that for the rest of the inpatients, the physical
examination did not play such an essential role.
Mackowiak also cites the relative contributions of
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history, physical examination, and test results in
making diagnoses as 60-80%, 10-20%, and 10-20%,
respectively (26). To insist on ideal medical history
taking that has retained its validity for decades,
doctors need safe, comfortable, unrestricted
conditions for interviews, just like all other
interpersonal communications. The lack of immediate
physical examination might be compensated for by
frequent follow-up visits, which could also be among
the advantages of videoconferencing (28). Adapting
home-based remote monitoring interventions to
patient characteristics and needs, the relationship
and communication between the patient and
healthcare professionals, and the usability and quality
of the technology are factors that facilitate
telemedicine (29).

Certain populations, such as single parents,
immunocompromised patients, and those reliant on
others for transportation, faced challenges during
limited healthcare facility visitation, stay-home
orders, and quarantine. Telemedicine can enhance
access to health services, especially for individuals
who depend on others for transportation (30). The
age group most susceptible to contracting COVID-19
is those older than 65, with the highest mortality rate
seen in those 85 and beyond (31). In the current
study, the data supporting the utility of telemedicine
pertain to this specific population. The median age of
our study population was 55 (44-67), and one-third
of our patients were over 65, with four patients over
85. In very elderly patients, videoconferencing was
also used to connect with the family members of
these patients in an effort to avoid further impairment
in their health situation and provide comfort. In
2018, over one-fifth of Europe’s population was over
the age of 65 (32). While the proportion of the elderly
population in our country’s total population is 8.0%,
in 2019, this rate increased to 9.1%. In the last five
years, the elderly population has grown by 21.9%. It
was determined that 23.5% of households had at
least one elderly person (33). An aging population
has placed significant pressure on public expenditures;
consequently, telemedicine can enhance the size
and efficiency of older patient delivery and continuous
management. However, self-efficacy and digital
literacy presumably have a significant impact on the
uptake of telehealth among the elderly. In 5.6% of
our study population, a relative of the patient
contacted the physician before the first VC session
personally with the patient, and the median age was
72 in this group. The capacity to reach the majority



Cetin N, Bostan P, Altinisik G.

of patients and caregivers is a unique benefit of
portable devices like cell phones. Extensive use of
mobile technologies makes outpatient and inpatient
medical care more efficient, faster, safer, and less
expensive (34).

Recently, Althobiani et al. have published the results
of an international survey study on telehealth for
interstitial lung diseases (ILD). While 38% of the 207
respondents declared using telehealth for managing
ILD patients remotely, they admitted to using it for
monitoring disease progression (70%), quality of life
(63%), medication use (63%), and reducing the need
for in-person visits (63%) (35). The progression of the
disease and its severe negative effects on health
quality underscore the vital role of regularly
monitoring ILD patients. On the other hand, the
importance of taking a detailed medical history,
including exposures, drugs, habits, and accompanying
underdiagnosed diseases, necessitates a lengthy
interview time, which is facilitated and made
comfortable via telemedicine in pandemic conditions.
The high number of ILD patients in the current study
is related to the physician’s expertise in that field,
being in a tertiary referral center. Additionally, most
of the ILD patients were individuals who had already
been treated and followed by the same clinician. For
patients who had undergone previous testing for the
differential diagnosis of ILD, the evaluation of results
remotely from personal health data systems, making
treatment decisions in a patient-centered manner,
and planning follow-ups can be easily performed
during VC sessions. For first-time applicants,
diagnostic tools might be organized according to the
guidelines in the light of clinical clues. On the other
hand, home monitoring in ILD patients via
technological tools such as home-based spirometry,
pulse oximeter, cough detector, etc., has been
discussed comprehensively recently (36).

Lung cancer, the most prevalent and lethal cancer,
significantly contributes to outpatient applications for
respiratory diseases. Early detection of lung cancer is
crucial for improving survival rates (37). A study
examining the time taken from the onset of symptoms
to the diagnosis of lung cancer in regular outpatient
clinics has found a median diagnosis time of 49 days,
varying between 12 and 396 days (38). In a
comprehensive analysis of delays in the diagnosis
and treatment of lung cancer, the impact of difficulty
in reaching physicians on diagnostic delays was
emphasized (39). Another study on delays in diagnosis

and treatment identified delays in counseling
investigations and insufficient time for patient
evaluation as contributing factors to delayed diagnosis
(40).

In our study, median time for diagnosing lung cancer
was 20 days (ranging from nine to 69 days) for 32
patients following a diagnostic procedure planned at
the end of the first VC session. This result suggests that
the use of videoconference-based telemedicine in
diagnosing lung cancer does not prolong the
diagnostic timeline. Further research is needed to
determine if videoconference-based telemedicine
can effectively address challenges in accessing
healthcare, delays in counseling investigations, and
insufficient time for patient evaluation, as identified
in previous studies on this topic.

Evaluating qualitative data to assess patient
perspectives from those receiving videoconference-
based telemedicine by the same physician can
complement the quantitative outcomes of the current
study. While these patients may not be part of the
same sample, their feedback may highlight certain
advantages of this approach, such as avoiding the risk
of contagion from hospital exposure and saving time
and money by consulting the physician online when
necessary (41). Considering patients’ experiences
played a crucial role in enhancing the holistic
aspects of this voluntarily adopted telemedicine
model. Future studies should concentrate on assessing
the outcomes of VC sessions for each disease
individually and comparing the effectiveness of
traditional and telemedicine methods employed by
the same physician.

In a pre-pandemic review, it was revealed that
asthma, COPD, neuromuscular diseases, ventilator-
assisted individuals, and patients on pulmonary
rehabilitation programs may benefit from telemedicine
(42). More recently, it has been suggested that virtual
visits offer a significant opportunity to improve care
quality, connectivity, efficiency, and equity. Moreover,
the importance of maintaining web-based visits
beyond the pandemic has been emphasized as an
opportunity for high-quality, patient-centered
healthcare (43). The advantages noted by healthcare
providers and patients could serve as a compelling
reason to persist with telemedicine through video
conferencing method, regardless of extraordinary
conditions. Real-life experiences’ results would
contribute to boosting confidence.
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CONCLUSION

In conclusion, looking ahead to the future of
telemedicine in pulmonary medicine, technological
tools such as wearables, smart inhalers, portable
electronic spirometers, digital stethoscopes, and
clinical decision support systems may help
pulmonologists enhance the quality of care, improve
therapy adherence, and enable early detection of
worsening in chronic pulmonary diseases (44). With
advancements in reimbursementand legal regulations,
adherence to ethical and licensing principles, and
improvements in technological infrastructure,
telemedicine may become a routinely used strategy
for diagnosis and follow-up in acute and chronic
respiratory diseases.
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