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Summary
AIMS OF THE STUDY: During the COVID-19 pandemic, 
telehealth use increased worldwide in a variety of medical 
specialities and reached new population groups. A base-
line survey of telehealth use prior to admission to the 
emergency department (ED) conducted before COVID-19 
concluded that predominantly well-educated men used 
telehealth. It is unclear how COVID-19 changed the use 
of telehealth in Swiss emergency patients. We therefore 
aimed to investigate (i) the frequency of telehealth use 
during the pandemic, and (ii) how the pandemic has influ-
enced telehealth use and users.

MATERIALS AND METHODS: A repeated cross-sectional 
study was conducted among ED walk-in patients at a ter-
tiary university hospital in Switzerland. The study took 
place one and a half years after the first confirmed 
COVID-19 case, during 30 shifts from 8 to 29 July 2021 
and compared with the baseline survey conducted in 
2019. Eligible patients were questioned about their use of, 
and attitudes to telehealth.

RESULTS: A total of 1020 patients were screened for 
the COVID survey and 443 complete questionnaires were 
evaluated. A trend towards a general increase (+6.4%) in 
telehealth use was demonstrated (50.3%, n = 223 COVID 
survey vs 43.9%, n = 183 baseline survey; p = 0.058), 
with a shift to more female patients using telehealth in the 
COVID survey (female 54.9%, n = 124 vs 45.1%, n = 102; 
p = 0.052). During the pandemic, first use of telehealth 
was reported by 12.2% (n = 54) of patients, with a signifi-
cant increase among patients with low educational status, 
and the latter patients often indicated that they did not plan 
to use telehealth after the pandemic. The perceived use-
fulness of telehealth and adherence to recommendations 
increased in the COVID survey compared with the base-
line survey (adherence 90.3%, n = 149, vs 78.0%, n = 131; 
p = 0.002).

CONCLUSION: We found a trend towards increased use 
of telehealth among Swiss ED patients. First-time users 
of telehealth were predominantly less educated and inclu-
sion of these user groups may not be sustainable, as was 
indicated by the patients. COVID-19 led to greater adher-

ence to telehealth recommendations and higher perceived
usefulness. This could be due to the limited access to
healthcare providers due to pandemic precautions. When
offering telehealth, the needs of all patient groups must be
considered, in order to ensure that telehealth provides the
greatest benefit with lower barriers to use.

Introduction

Medical care for patients who are not physically pre-
sent [1] gained worldwide importance during the pandem-
ic [2] when face-to-face consultations have been avoid-
ed [3]. In Switzerland, a decrease in emergency department
(ED) consultations of 24.9% to 42.5% was noted during
the first months of 2020 compared with 2019 [4]. The de-
mand for telehealth services increased significantly at the
beginning of the pandemic [5]. Virtual telehealth platforms
were successfully and quickly built and scaled up, for ex-
ample in New York, where 17,000 patients, 50% of whom
planned an ED visit for their mostly COVID-19-related
symptoms, used a platform prior to their consultation. Only
2.5% of these needed physical consultations in the ED [6].
In Switzerland, various telehealth applications were used
in the COVID-19 context: machine learning was success-
fully used to develop a COVID-19 severity assessment
tool (COSA) [7]; online forward triage tools were used to
decide whether testing for SARS-CoV-2 is indicated [8],
or whether children were allowed to go to school or day
care [9,10]. Telehealth was used for triage and follow-up of
patients with suspected or confirmed COVID-19 [11,12].
As of 2022, 72% of the members of The New England
Journal of Medicine Catalyst Insights Council stated that
telehealth had improved or greatly improved patient health
in their organisation [1]. Telehealth has become main-
stream in care delivery.

It is, however, unclear how COVID-19 has changed the
frequency of telehealth use, and also how telehealth is used
before ED consultation in Switzerland. We aimed to inves-
tigate (i) the frequency and parameters of telehealth use
among patients at the emergency department of a Swiss
University (ED) two years into the pandemic, and (ii) to
compare the results with a sample before the pandem-
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ic [13], in order to gain insights into the changes in tele-
health use. Furthermore, we (iii) explored the influence of 
the COVID-19 pandemic on the use of and attitude to tele-
health, as reported by the patients.

Materials and methods

Study sample

A consecutive convenience sample of Emergency Depart-
ment (ED) patients was obtained in 30 shifts from 8–29 
July 2021. Patients consulting the ED were consecutively 
screened and included according to the criteria below. 
Within this period, the government had already started lift-
ing COVID-19 restrictions. Public events were allowed, 
with a limit of 100 people indoors and 300 people out-
doors. For private gatherings, the limits were 30 and 50 
people, respectively. Restaurants were again allowed to 
serve guests indoors, but specific restrictions still applied. 
Working from home was regarded as a recommendation 
rather than requirement for businesses that carried out 
weekly testing. Amateur sports and cultural activities were 
opened and vaccinated or recovered persons no longer had 
to quarantine [14].

A survey obtained from October to December 2019 was 
used as a pre-pandemic comparison [13] and will be called 
the “baseline survey” throughout the article. To ensure 
comparability, the study design of the baseline study was 
adopted for the update study. Most of the questions re-
mained unchanged, and questions regarding COVID-19 
were added. This 2021 update is designated as the 
“COVID survey”. “COVID-19” is used as term for the dis-
ease or the pandemic whenever it is not related to either 
of the surveys. Both surveys were conducted in the same 
ED setting in Bern University Hospital (Inselspital), where 
around 50,000 patients are treated per year [15]. The same 
inclusion and exclusion criteria were used and data collec-
tion was supervised by the same survey team. As there was 
no difference in telehealth use during night shifts vs day 
shifts in the baseline survey [13], we decided to conduct 
the COVID survey during daytime only. Patients were in-
cluded if they were able to give informed consent and had 
chosen to consult the ED by themselves. More details on 
the inclusion and exclusion criteria are presented in figure 
1 below. A sample size of 308 patients in each group was 
calculated to be sufficient to detect a 10% increase in tele-
health use, with an alpha error of 0.05 and power of 0.8. 
Thus, we decided to aim for at least 417 valid question-
naires, as in the baseline survey.

Survey design and conduct of the study

The study was a repeated cross-sectional study with 
prospective data collection among the adult walk-in popu-
lation of a tertiary care ED in Switzerland. The study team 
involved in the patient survey consisted of one medical stu-
dent (EA) and one medical doctor (LP), who were instruct-
ed and supervised by senior researchers (AM/TCS). LP, 
AM and TCS were also involved in the baseline survey, to 
assure consistency in data collection. More details on da-
ta collection are provided in the publication of the baseline 
survey [13].

Trained nurses made a triage at ED presentation according
to the Swiss Emergency Triage Scale [16]. Patient and con-
sultation characteristics were extracted from the electronic
patient records.

Definition of the term “telehealth”: For our surveys, we
defined telehealth as the use of any kind of remote com-
munication technology by the patient prior to ED presen-
tation. This is based on the definition by the US National
Institutes of Health (NIH) [17]. In this definition, we in-
cluded telephone calls to health professionals and to rela-
tives, as well as internet searches by the patient and the use
of health applications.

Primary outcome: The primary outcome was the differ-
ence in frequency of telehealth use between the two sur-
veys.

Secondary outcomes: Secondary outcomes were character-
istics of telehealth users and comparison of users versus
non-users in the COVID survey, influence of the pandemic
on telehealth use reported by the patients, and comparison
of baseline and COVID survey data. The survey questions
can be found in the appendix.

Statistical analysis

Statistical analysis was performed in the same way for
the two surveys [13]. For data analysis, we used Stata®

MP 16 (StataCorp, The College Station, Texas, USA). We
present descriptive analysis of categorical variables as ab-
solute numbers and percentages. The distribution of the
continuous variable “age” was described with median and
interquartile range (IQR), as this variable was not normally
distributed. We compared categorical variables with the
chi-square test, age distributions with the Wilcoxon rank
sum tests. A p-value <0.05 was considered significant,
0.05 <p <0.1 a trend.

Figure 1: Flowchart of the study.
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Ethical considerations

Our study is registered with the Ethics Committee of Can-
ton Bern, Switzerland (Req 2019-00635). Consent was ob-
tained from each patient. No patient treatment was delayed
or otherwise affected by the study.

Results

During the study period, 1020 ED walk-in patients were
screened for eligibility. A breakdown of the reasons for
exclusion (n = 577) is presented in the study flowchart
(fig. 1). A total of 443 patients were included in our study
and their complete questionnaires were evaluated. Baseline
characteristics of all COVID survey participants are pre-
sented in table 1.

The results of the baseline survey have already been pub-
lished [13] and are therefore not described in detail. Tables
2 and 3 present a comparison of patients with and without
telehealth use in the COVID survey and patient perspec-
tives on how telehealth use has changed during the pan-
demic.

To give an impression of how telehealth use changed over
time, table 4 gives an overview of changes in perceived
usefulness and adherence to recommendations. There was
no difference between the groups of patients in the baseline

Table 1:
Baseline characteristics of COVID survey participants.

COVID survey patients

Demographic data, n (%) 443 (100)

Age (years), median (IQR) 43 (30–60)

Gender female, n (%) 226 (51.0)

Education, n (%) 441 (100)

Tertiary 147 (33.3)

Secondary 223 (50.6)

Obligatory 65 (14.7)

No formal education 6 (1.4)

Language, n (%) 437 (100)

German 395 (90.4)

French 15 (3.4)

Italian 6 (1.4)

English 9 (2.1)

Other 12 (2.8)

Triage urgency, n (%) 443 (100)

Urgent conditions 90 (20.3)

Semi-urgent 322 (72.7)

Non urgent 31 (7.0)

IQR: interquartile range

survey and those in the COVID survey with respect to age
(p = 0.623), gender (p = 0.199) or triage category (p =
0.455).

Frequency of telehealth use

In the COVID survey, we found a 6.4% increase in tele-
health use, as 50.3% of the patients (n = 223) had used tele-
health prior to ED consultation, compared to 43.9% (n =
183) in the baseline survey (p = 0.058).

Characteristics of telehealth use in COVID survey

The COVID survey revealed that 54.9% (n = 124) of all
women and 45.6% (n = 99) of all men used telehealth (p
= 0.052). No significant differences regarding age or ed-
ucation were demonstrated (table 2). The most commonly
used telehealth service was a telephone call to the treating
physician (31.1%, n = 69) and other physicians (19.8%, n
= 44). Overall, 28.8% (n = 64) of patients employed inter-
net search and 16.7% (n = 37) patients called a telehealth
provider. No patient used a health application or a symp-
tom checker. In our sample, 16.6% (n = 37) patients were
obliged to use telehealth by their insurance policy, com-
pared with 7.7% (n = 14) in 2019.

Influence of the COVID-19 pandemic on telehealth use

In the COVID survey, 12.2% (n = 54) used telehealth for
the first time during the current pandemic; 18.3% (n =
80) stated that their attitude towards telehealth had become
more positive since the pandemic and 2.3% (n = 10) devel-
oped a more negative opinion. The percentage of patients
who used telehealth for the first time during the pandem-
ic depended significantly on their levels of education (p =
0.016). Patients with only obligatory schooling or no for-
mal education reported their first telehealth use during the
pandemic in 20.0% (n = 13) and 33.3% (n = 2) of cases,
respectively. However, 24.6% of patients (n = 16) with on-
ly obligatory schooling and 60% of patients (n = 3) with
no formal education reported that they would not continue
to use telehealth after the pandemic, compared with 6.8%
(n = 10) of patients with tertiary education and 19.8% (n =
44) of patients with secondary education. Of the retired pa-
tients, 32.1% (n = 26) stated that they would not use tele-
health after the pandemic, compared with 8% to 12% of the
employed, self-employed, homemakers, and students.

Table 2:
Comparison of patients with and without telehealth use in COVID survey.

All patients Telehealth used Telehealth not used p-value

Demographic data 443 (100) 223 (50.3) 220 (49.7)

Age (years), median (IQR) 43 (30–60) 41 (30–59) 46 (30–61) 0.347

Gender female, n (%) 226 (51.1) 124 (54.9) 102 (45.1) 0.052

Education, n (%) 441 (100) 221 (50.1) 220 (49.9) 0.512

Tertiary 147 (33.3) 81 (55.1) 66 (44.9)

Secondary 223 (50.6) 105 (47.1) 118 (52.9)

Obligatory 65 (14.7) 32 (49.2) 33 (50.8)

No formal education 6 (1.4) 3 (50) 3 (50)

Trauma, n (%) 102 (23.0) 35 (34.3) 67 (65.7) <0.001

Hospital admission, n (%) 64 (14.5) 38 (59.4) 26 (40.6) 0.174

IQR: interquartile range
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Use and comparison of baseline and COVID survey

Perceived usefulness of telehealth was significantly in-
creased in the COVID survey compared with the baseline
survey (very useful 69.1%, n = 154 vs 44.0%, n = 80; p
<0.001). For further details, see table 4. There was a sig-
nificant increase in adherence to the telehealth recommen-
dation with respect to urgency of treatment, from 78.0% (n
= 131) to 90.4% (n = 150), p = 0.002 (table 4). Significant-
ly more patients were obliged by the insurance to use tele-
health (16.6% COVID survey vs 7.7% baseline survey; p
= 0.007).

Discussion

The results demonstrated a trend to an increase in tele-
health use; 6.4% more patients used telehealth compared
with the baseline survey (p = 0.058), with a predominant
increase in female users. There is evidence from pre-pan-
demic times that shows more telehealth use by men [18],
also demonstrated in our baseline survey. In contrast to
this, women expressed greater satisfaction with telehealth
use [19] during the pandemic. It might be speculated that
woman relied more heavily on telehealth, as they had to
perform more housework and childcare during the pan-
demic, as a result of school closures and lockdowns. The
complex effects and correlations between COVID-19 mea-
sures and their effects on family structure were demon-
strated in another study [20]. Adherence to telehealth rec-
ommendations and perceived usefulness increased in the
COVID survey. This might be partly because patients
sometimes had no choice as to whether or not to adhere
to the regulations of the COVID-19 Act [21] or due to re-
duced access to healthcare. A lack of basic requirements
for participation in digitised everyday life [22], as well as
insufficient infrastructure, are barriers to telehealth use, as
has been described [23]. It has been reported that socioeco-
nomic and age-related differences remain important even
in the context of COVID-19 [24]. In the COVID survey,
retired patients and those with low levels of education stat-

ed that they used telehealth during the pandemic for the
first time and that they were satisfied with the recommen-
dations. In contrast, however, these patients indicated they
would stop using telehealth once COVID-19 was no longer
relevant. Socioeconomic impacts on telehealth use were
further explored in a qualitative evaluation [20]. The in-
crease in telehealth use in a setting of low resources might
also be caused by insurance models with mandatory tele-
health use, as these are less expensive than the traditional
models.

For the group of retired patients, it can be assumed that
their use of telehealth during COVID-19 is related to their
desire for risk reduction through less exposure, and there-
fore they may want to return to their original usage sub-
sequently. Typical advantages of telehealth treatment, such
as time- and location-independent therapy, may not be as
relevant for retired people as for other population groups.
Qualitative evaluations are necessary to further evaluate
these findings. Effort is needed to make digital advantages
accessible to everyone.

Strength and weaknesses of the study

The main strength of this study is that we had the oppor-
tunity to compare telehealth use among the ED population
before and during the COVID-19 pandemic, as the prior
assessment dates were from December 2019 and were per-
formed before the first COVID-19 case in Switzerland had
been detected.

To ensure comparability, the COVID survey was conduct-
ed similarly to the baseline survey, so that strengths and
limitations are similar. The study team filled out the ques-
tionnaires together with the patients, so that there were few
dropouts or insufficiently answered questionnaires. On the
other hand, this is also a potential source of bias if patients
want to provide convenient or desired responses for the in-
vestigator, especially in the self-reported section for tele-
health triage category. The multiple-choice character ques-
tions cannot fully represent everything the patients might
be interested in telling us about their experiences and fur-

Table 3:
Influence of the COVID–19 pandemic on telehealth use. First use during pandemic n = 442, plan to use after pandemic n = 440.

All patients Age 18–24 Age 25–44 Age 45–64 Age >64 p-value

First use of telehealth during pandemic, n (%) 54 (12.2) 6 (11.1) 25 (46.3) 10 (18.5) 13 (24.1) 0.232

Change in opinion during pandemic, n (%) 438 (100) 62 (14.2) 167 (38.1) 125 (28.5) 84 (19.2) 0.247

– Positive 80 (18.3) 9 (11.3) 39 (48.8) 20 (25.0) 12 (15.0)

– Negative 10 (2.3) 3 (30.0) 4 (40.0) 1 (10.0) 2 (20.0)

– No change 348 (79.5) 50 (14.4) 124 (35.6) 104 (29.9) 70 (20.1)

Plan to use after pandemic, n (%) 367 (83.4) 54 (14.7) 149 (40.6) 97 (26.4) 67 (18.3) 0.040

Table 4:
Comparison of baseline and COVID survey data. Usefulness of telehealth n = 405, Adherence to recommendation n = 333 For this table, data from the published baseline sur-
vey were included.

All patients Baseline COVID survey p-value

Telehealth used, n (%) 406 (47.2) 183 (43.9) 223 (50.3) 0.058

Usefulness of telehealth, n (%) 405 (100) 182 (100) 223 (100) <0.001

– 0 (not useful at all) 16 (4.0) 12 (6.6) 4 (1.8)

– 1 8 (2.0) 8 (4.4) 0

– 2 24 (5.9) 14 (7.7) 10 (4.5)

– 3 47 (11.6) 29 (15.9) 18 (8.1)

– 4 76 (18.8) 39 (21.4) 37 (16.6)

– 5 (very useful) 234 (57.8) 80 (44.0) 154 (69.1)

Adhered to recommendation, n (%) 280 (84.1) 131 (78.0) 149 (90.3) 0.002
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ther qualitative studies are necessary, for example to ex-
plore the reasons for non-use of telehealth. Patients who 
consulted a telehealth service and found adequate treat-
ment for their complaints are not represented. However, 
the aim of our study was to provide an overview of 
change in telehealth use in the ED population due to 
COVID-19. Again, our study includes only walk-in 
patients, thus leading to a selection bias. The median age 
of our population was similar to that of walk-in patients 
elsewhere [25]. External validity of this study is 
limited as it is a single-centre study conducted in one 
region of Switzerland only. Excluding some patients due 
to language barriers might have introduced a bias in 
our study sample. Our definition of telehealth including 
telephone calls is very broad. For future investigations it 
might be favourable to use a more precise wording. 
Our first question to the patients was whether they did 
or not use telehealth. For future research, we might ask 
initially “What type of telehealth do you use?”. This 
could help to ensure that we do not miss any use-cases.

Conclusion

Although COVID-19 has increased telehealth use in many 
populations worldwide we could only find a trend to in-
creased use by Swiss emergency department 
patients. First-time users of telehealth were predominantly 
less ed-ucated, and inclusion of these user groups may not 
be sus-tainable, as was indicated by the patients. 
COVID-19 led to greater adherence to telehealth 
recommendations and higher perceived usefulness. When 
offering telehealth, the needs of all patient groups must 
be considered, in order to ensure that telehealth provides 
the greatest benefit with lower barriers to use. Further 
research is needed to evalu-ate whether and how patients 
who do not present to the ER use telehealth.
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Appendix: Original questionnaire 
(German)
The appendix is available for download as a separate PDF 
file in the online version of this article (https://doi.org/ 
10.57187/smw.2023.40027).
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