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Covid-19 posed major problems for health systems and hospitals, which suddenly had to deal with
significantly larger patient flows. Each hospital has responded differently, with telemedicine proving a
viable option. Patients were discharged earlier and further monitored by telemedicine; the emergency
departments used telemedicine as a triage tool, or consultations were conducted via telemedicine
applications. We conducted a retrospective descriptive study analyzing the satisfaction of telemedicine
follow-ups of COVID-19 positive patients discharged from hospitalization. Physicians followed up the 24
patients via telemedicine, and 21 questionnaires were completed and analyzed, based on the total of 55
performed consultations. In general, the patients were delighted with the follow-up quality and found
this consultation pleasant. The patients would also recommend the telemedicine service to others and
want to use this service more often in the future. However, from an outpatient perspective, it remains to
be seen whether telemedicine offers the real added value of reducing hospital costs and length of stay.
Keywords: Telemedicine; Second covid; Health systems; Hospitals; Triage tool; Physicians; Pneumonia

Abbreviations: WHO: World Health Organization; HFR: Hospitals of Fribourg; HR: Heart Rate; SBP:
Systolic Blood Pressure

Introduction
Since the first description of novel coronavirus pneumonia was reported in Wuhan in
December 2019, COVID-19 has spread rapidly worldwide [1] (Figure 1). The emergent
virus quickly represented a massive challenge for the health systems worldwide due to the
massive influx of patients to hospital facilities with a massive shortage of inpatient beds in
acute medicine [2]. This exceptional situation required rapid adaptations and innovative
solutions to ensure appropriate and new patient care forms and sufficient hospital beds [3].
A rapid transition of inpatient to outpatient care is one of the possibilities to relieve pressure
on hospital facilities. As this transition represents a hazardous period, it was important to
develop strategies for adequate monitoring of patients after discharge from the hospital to
guarantee their safety and subsequent treatment.

Figure 1: Quality of the medical relationship.
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WHO defines telemedicine as “The delivery of health care
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 health care providers, all in the interests
of advancing the health of individuals and their communities”
(WHO. A health telematics policy in support of WHO’s HealthFor-All strategy for global health development: report of the WHO
group consultation on health telematics, 11–16 December, Geneva,
1997. Geneva, World Health Organization, 1998.) One of the main
advantages of telemedicine includes the possibility of consulting at
a distance and avoiding displacement to the physician, particularly
for people with reduced mobility [4]. At the same time, telemedicine
enabled to ensure the safety of patients and health professionals by
avoiding unnecessary exposure to infectious diseases in addition
to limiting the spread of the virus [4]. During this epidemic,
telemedicine was used in many ways, particularly for initial triage
of infected patients, monitoring patients treated on an outpatient
basis but at risk of worsening [5] or proposing a “hospital-athome” strategy. This approach allows adapted care at home by a
specialized nurse and intensive medical monitoring using various
telecommunication tools [6]. Telemedicine also enables patients to
be monitored at the end of hospitalization, transitioning from being
taken in charge by the attending primary care physician. Indeed,
well-selected patients requiring close monitoring or gradual
weaning from oxygen therapy can be monitored closely after
discharge from the hospital.

At the end of October 2020, during the second wave of COVID-19
patients, the Hospitals of Fribourg (HFR) were confronted with a
rapid increase in the number of hospitalizations. In this context,
the different departments reorganized themselves to maximize
their bed capacity and health care workers. To facilitate the
transition of fragile patients to outpatient care, a telemedicine
service was set up to ensure close monitoring of these patients
while limiting the displacement of patients who are still potentially
contagious. Although many studies and reviews analyzed the use
and implementation of telemedicine [7], relatively few studies in
comparison have looked at the satisfaction of patients followed by
telemedicine [8,9]. This review aims to study the patient experience
and satisfaction with telemedicine post-hospital follow-up.

Method

Design of the study
We performed a retrospective descriptive study evaluating the
satisfaction of patients who received telemedicine follow-up in the
context of the COVID-19 pandemic. The data were obtained from
questionnaires completed by patients who benefited from this
service between 05.11.2020 and 10.12.2020.
Trends Telemed E-Health
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Recruitment of participants
All patients included in this analysis consulted our hospital
for an acute COVID-19 infection documented by RT-PCR on a
nasopharyngeal swab and received a minimum of one follow-up
consultation via telemedicine. The medical criteria required for
ambulatory telemedicine follow-up included: stability of vital
parameters for 24 hours (heart rate (HR)<100/min and systolic
blood pressure (SBP) >90mmHg and respiratory rate (RR)<24/
min); body temperature below 39 °C; a general condition allowing
autonomy at home, with the addition of home-based care service
if indicated, and the possibility of a return to the emergency room
if necessary. The new instauration of oxygen home-therapy after
COVID-19 hospitalization did not contraindicate follow-up by
telemedicine.

Telemedicine team

A medical team linked to our internal medicine department
provided the ambulatory follow-up. It consisted of a pool of 2
doctors, nurses in training and IT and logistical support.

Medical material

The equipment available at each consultation included a
Tytocare connected stethoscope (copyright), a blood pressure
monitor, a pulse oximeter, a wifi terminal, blood and urine sampling
equipment and a touchpad.

Consultation process

The consultations took place at the patients’ homes, guided
by a nurse. After initial contact and a nursing consultation,
including measuring the vital parameters, a live-streaming video
connection was established with the consulting physician. The
direct interaction between the patient and the doctor allowed a
targeted history and clinical examination via the nurse. In this
regard, the doctor could obtain further examinations, like blood or
urine samples. A follow-up consultation was organized depending
on the evolution since discharge and the medical assessment. In
case of emergency, patients could contact the telemedicine team
directly to arrange a telemedicine consultation or to be referred to
our emergency service.

Data collection

The patients’ medical data were extracted from the digital
patient file established during the hospitalization. After the last
telemedicine consultation, each patient received a link to an online
satisfaction questionnaire. The consulting physicians received a
questionnaire at the end of each consultation. These forms were
completed independently and anonymously by all participants. The
questionnaires can be consulted in the appendix (see supplement
1).
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Data Collection
Fifty-five medical consultations were performed in 24 patients.
Out of them, four patients had one consultation, 13 patients had two
consultations, four patients had three consultations, two patients
had four consultations, and one patient had five consultations.
Twenty-one (87.5%) patients completed the questionnaire at their
last consultation, based on all their received consultations.

Patient characteristics

Table 1: Average patient characteristics.

Total

Number of patients

24 (100%)

Average age in years (standard deviation)

67,9 (+/- 11,3)

Cardiovascular risk factors

19 (79,2%)

Cardiovascular diseases (IHD, A-fib, …)

7 (29,2%)

Chronic lung diseases

7 (29,2%)

Oxygen therapy at discharge

6 (25%)

Discharge against medical advice

1

Average length of stay

9.7 jours (+/- 4.3)

Intensive care hospitalization

6 (25%)

Of the 24 patients followed in telemedicine, 13 (54.2%) were
male and 11 (45.8%) female. The average age of the patients was
67.9 years (+/- 11.3 years). All patients were initially hospitalized
in our internal medicine department, except one patient who was
managed as an outpatient with follow-up via telemedicine, initially
addressed by the emergency service. It should be noted that one
patient left the hospital against medical advice. This patient did
not meet the safety criteria. He was nevertheless followed up
via telemedicine to ensure follow-up and safety. The average
characteristics are summarized in (Table 1). The characteristics of
each patient are summarized in the appendix (see supplement 2).

the consultation (Figure 3). Twenty patients (95%) responded that
they felt confident during the medical treatment (Figure 4). The
majority of patients (95.2%) mentioned that telemedicine made
them gain comfort, while 90.5% of patients agreed that telemedicine
made them gain time. Compared with an office consultation,
most patients judged the medical care to be good to very good
(86%) (Figure 5). The same proportions of responses were found
concerning the quality of the relationship with the doctor (Figure
6). Almost all patients (95%) were satisfied with the care provided
by telemedicine. About 90% of the patients responded that they
were satisfied with the doctor’s care. The majority of patients
(90%) said that they would more frequently use the telemedicine
service in the future and would recommend it to others (Table 2).

Figure 3: Feeling of safety.

Patient data

Figure 4: Feeling of confidence.

Figure 2: Patient’s expectations regarding doctors.
All patients noted that telemedicine provided a good human
relationship between doctors and patients. Most patients (90%)
mentioned that the doctor met their expectations (Figure 2). The
majority of patients (95%) reported feeling generally safe during
Trends Telemed E-Health

Figure 5: Comparison with an office consultation.
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Table 2: patients’ characteristic.
Patient
number

Age
(years)

Sex

Cardiovascular
Risk
Factors

1

51

Female

Obesity
(Stade
II)

2

78

Male

Hypertension,
dyslipidemia

3

72 s

Male

4

69

Male

5

59 s

7

82

Female

62

Male

6
8
9

37

87s

Male
Male

Female

Hypertension,
dyslipidemia
None
None
None
None
None

Diabetes,
Hypertension

Discharge
against
medical
advice

Length
of Stay
(Day)

ICU Stay
(With
Length
of Stay
in Day)

Readmission

No

None

heterozygous
haemochromatosis

No

5

No

No

None

No

None

None

No

7

No

No

None

None

No

None

None

No

10

No

No

None

None

No

None

None

No

4

No

No

None

Allergic
asthma

Yes

None

None

No

7

No

No

None

None

None
Ischemic heart
disease, Atrial
fibrillation

Allergic asthma Moderate
to severe
obstructive
sleep apnea
syndrome

None
None
Ischemic heart
disease
Ischemic and
valvular heart
disease (aortic
valve insufficiency)

Oxygen
dependency at
discharge

None

Yes

None

No

None

No
No

None

Crohn’s
disease

None

Chronic
kidney
disease

None

No

None

Obstructive
sleep apnea
syndrome

Yes

None

Dyslipidemia

None

None

Yes

Diabetes,
Hypertension

infra-renal aortic aneurysm

None

No

None

Hypertensive
and valvular
heart disease
(aortic and
mitral insufficiency), atrial
fibrillation

None

77

Male

11

63

Male

Hypertension

12

60

Female

13

66

Male

14

60

Female

15

68

Male

Hypertension

Male

Hypertension;
dyslipidemia

Hypertension

Trends Telemed E-Health

Hypertensive
and valvular
heart disease
(mitral insufficiency)

None

None

None

10

75

Relevant
diseases

Pulmonary
disease

Prostate
carcinoma

Diabetes,
Hypertension

16

Neoplasia

Cardiovascular disease

NSCLC;
Invasive
ductal
breast
cancer

None

No
No

9

Yes (5)

7

No

No

No

10

None

No

22

Yes (7)

No

None

No

5

No

No

hypothyroidism

No

13

Yes (7)

No
Yes (for
oncological
care)

No

10

No

No

No

No
No

NSCLC

Alcohol
addiction

No

17

No

Yes

None

None

No

12

Yes (3)

Obstructive
sleep apnea
syndrome

No

None

None

No

14

Yes (7)

No

Obstructive
sleep apnea
syndrome

No

None

None

No

8

No

No

No

Copyright © Emmanuel Haefliger

TTEH.000562. 3(3).2022

17

69

Female

18

77

Female

Dyslipidemia
Hypertension;
dyslipidemia

5

None

None

Yes

CLL

Epilepsy

No

14

No

No

None

None

No

None

Hypothyroidism

No

6

No

No

Factor V
Leiden
mutations;
thromboembolic
disease

No

9

No

Yes
(orthopedic
indication)

No

10

No

None

No

Non
hospitalized

No
Not hospitalized

No

Yes

4

No

19

70

Female

Diabetes

None

Allergic
asthma

20

77

Female

None

None

None

No

None

21

67

Female

None

None

None

No

None

Valvular heart
disease (aortic
insufficiency)

None

No

None

Splenic
marginal
zone
lymphoma

Ischemic and
hypertensive
heart disease

None

No

None

None

No

6

No

None

None

No

None

Chronic
kidney
disease

No

13

Yes (6)

22

66

Male

Hypertension;
Dyslipidemia;
Obesity
(stade I)

23

83

Female

Hypertension

24

54

Male

Discussion

Hypertension;
Dyslipidemia;
Diabetes;
Obesity
(stade
II)

Figure 6: Quality of the relationship with the doctors.
Since the emergence of telemedicine in the last few years,
its use has mainly been studied in the management of chronic

diseases such as heart failure [10], chronic and acute respiratory
diseases [11-13] or diabetes [14]. This study aimed to analyze
the possibilities of using telemedicine in the transition phase
between hospitalization and discharge. The different results
Trends Telemed E-Health

No

None

cerebral
vascular
disease;

Yes
(consultation for
asthenia
without
admission
Yes
(UTI)

No

obtained tend to show a high general satisfaction in our cohort.
From the patients’ point of view, many declared themselves
satisfied with the relationship they developed with the doctor
and generally felt confident and safe. There was a high level of
satisfaction with the care offered by telemedicine (Figure 7). Most
of the patients stated that they would like to use the telemedicine
service more often and would recommend this service to their
family and friends. Compared to a traditional consultation, it is
also interesting to note that the patients were highly satisfied with
the administrated medical care. The possibility for elderly patients
with numerous comorbidities to consult at home without travelling
seems to represent an undeniable gain in time and comfort. Our
consulting doctors felt that their care had been effective and
of good quality, that the distance had not interfered with their
clinical and physical assessment and that they were satisfied with
the consultation method. It is interesting to note that the medical
degree of the situations was considered difficult to very difficult
in almost one-third of the consultations and that, in comparison
with a consultation, in a general practitioner office, the doctors
Copyright © Emmanuel Haefliger
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considered that in a quarter of the consultations their administered
care was less satisfying. The reasons for these difficulties were not
developed in our questionnaire and prevented us from objectively
identifying the reasons. However, the consulting doctors reported
that the medical difficulties had mainly been generated by technical
problems, including video and sound cuts and difficulties in
establishing a connection. However, the intrinsic medical difficulty
was not higher than in the office with a representative population
of patients seen in general internal medicine consultations. In the
end, we assume that the main difficulties encountered were due to
logistical difficulties which need to be corrected in order to improve
further care by telemedicine
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mode, which permits also ensuring a high-quality follow-up of this
particular patient group after an acute hospitalization.

Figure 8: Satisfaction with doctor’s care.

Figure 7: Satisfaction provided by telemedicine.
During this pandemic, general practitioners did a great work
by monitoring possible critically-ill patients on an outpatient basis
and at discharge from the hospital. However, due to the heavy
workload, the age of some practitioners at risk and the quarantine
of health professionals, this follow-up could not always be carried
out [15]. This analysis shows that telemedicine can provide
perceived adequate care during the transition phase between the
hospital and the ambulatory environment, a particularly highrisk phase for some patients. It is interesting to note that only
four patients had emergency consultations or were readmitted at
six months. Of these patients, three were readmitted for medical
indications other than COVID-19 infection. Only one, more
precisely the one discharged against medical advice, consulted
the emergency room because of asthenia in the context of COVID,
without any resulting hospitalization. The values obtained are
similar to the hospitalization rates of two studies carried out in
Spain, where 6% and 8% respectively of the patients monitored by
telemedicine had to be hospitalized [5,16]. Telemedicine, although
requiring the travel of a health worker, thus makes it possible to
protect consulting physicians at risk of severe infection while
allowing them to continue to assume their workload, even when
they are in quarantine [15,17]. This system allowed us to include a
retired doctor in our consultation team who could carry out remote
consultations. In addition, it limits the movement of patients who are
still potentially contagious and reduces the risk of viral spreading.
The consulting doctors mentioned a very comfortable consultation
Trends Telemed E-Health

Figure 9: Future use of telemedicine services.
From a financial point of view, telemedicine has long been
seen as a promising tool with the potential of reducing the direct
and indirect costs associated with consultations by reducing
intermediaries and avoiding travel costs and decreasing of
professional productivity of patients while increasing their
satisfaction [7] (Figure 8). However, there is a lack of quality
randomized studies to demonstrate this economic gain. A Japanese
systematic review [18] showed encouraging results, particularly
in the management of palliative and geriatric patients. Although a
Spanish study [19] on the length of stay of geriatric patients showed
no difference between hospital and home care, other studies
have shown that care by telemedicine reduces the number of rehospitalizations and emergency consultations [20,21]. Further
studies are needed to determine whether the costs of telemedicine
are sustainable and whether it significantly reduces the length of
stay and readmission. In addition, it remains to be determined
whether the patient selection criteria have made it possible to select
patients who really need close monitoring (for example, patients
who have refused treatment such as rehabilitation or a short stay,
usual contacts in quarantine, fragile patients) or whether they have
resulted in the selection of stable patients for whom telemedicine
was in fact unnecessary. Interestingly, a quarter of the selected
patients were newly receiving oxygen therapy prescribed during
hospitalization. Thanks to telemedicine, this subgroup of patients
could likely be discharged early from the hospital with safety and
Copyright © Emmanuel Haefliger
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financial gain and a reduction in length of stay [20] and a reduction
in patient overload in our internal medicine department and
rehabilitation ward [5] (Figure 9).

Limitations

There are several limitations to the data analysis quality in
this work. First, the group’s relatively small size only allows us to
identify a trend. In addition, the questionnaire submitted to the
participants includes an element of interpretation complicating its
analysis.

Conclusion
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Figure 10: Recommendation of telemedicine.
To our knowledge, this is the first Swiss study of ambulatory
telemedicine follow-up of patients discharged from hospital. Other
applications linked to telemedicine have not been evaluated in
this study. These include the possibility of remote consultations
by specialists [22] or medical triage in emergencies [23] (Figure
10). First, there is great satisfaction on the part of doctors and
patients (Telemedicine offers a pleasant mode of consultation that
limits contact between potentially contagious patients and health
personnel at risk. It provides additional security in the transition
phase between hospital and outpatient settings and allows for
appropriate medical management, especially if the treating
physician cannot assess the patient quickly. However, from an
outpatient perspective, it remains to be seen whether telemedicine
offers real added value of reducing hospital costs and length of stay.
Further studies are also needed to assess telemedicine care’s safety
and quality profile.
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