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Introduction
Since the recognition of an outbreak of the new 
coronavirus called Severe Acute Respiratory 
Syndrome Coronavirus (SARS-CoV-2) In Wuhan, 
China in December 2019,1 the infection spread 
rapidly around the world, until a world pandemic 
was declared by the World Health Organization on 
11 March 2020.2 The global Coronavirus Disease 
2019 (COVID-19) outbreak exposed healthcare 
systems worldwide to multiple mega-challenges. 
One of the major challenges facing health care  

providers was maintaining regular chronic treat-
ment and medical follow-up with their patients in 
the face of reluctance and fear from physically 
arriving at medical centers. As in many other life 
fields, technology enabled modifications in medi-
cal follow-up habits. For many years, telemedicine 
has been promoted as an economic and effective 
way to enhance patient care. However, although 
technically feasible and available for use, it was not 
widely incorporated into regular gastroenterology 
practice.
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Nevertheless, due to urgent need during the pan-
demic, telemedicine became the preferred follow-
up option by both physicians and patients during 
the COVID-19 outbreak. Telemedicine is defined 
as providing healthcare services via distant com-
munication technologies without physical contact 
with the patient.3

Telemedicine can be divided into various catego-
ries, which include monitoring, education, con-
sultation and care.4 Telemonitoring refers to 
follow-up via wearable or mobile applications 
that connect digitally to healthcare providers and 
directly monitor specific symptoms.5,6 The use of 
telemonitoring is rapidly growing, and will prob-
ably perform a large part of future healthcare.

Education and consultation are well known meth-
ods for communication between healthcare pro-
viders among themselves or with their patients, 
and became widely used during this world pan-
demic as a part of social distancing policy, mainly 
as webinars and virtual meetings.

Telecare is the transmission of the traditional 
patient–physician physical meeting and interac-
tion into remote connection using video transmis-
sion. The high prevalence of mobile phones and 
new technology of various high quality video 
applications enabled the wide use of this category. 
A study performed on 2012 in medical centers 
around the US reported active telecare programs 
in almost half of the centers.7

In gastroenterology, special attention was attrib-
uted towards providing telecare to patients with 
chronic disease, mainly inflammatory bowel dis-
ease (IBD).4,8,9 In Israel, during the months 
February to April 2020 the SARS-CoV-2 infec-
tion rate increased rapidly among the general 
population, with specific severe outbreaks in reli-
gious ultra-orthodox Jewish communities.

Our center, a tertiary referral hospital in the 
center of Israel, serves a few of the largest reli-
gious ultra-orthodox cities. During this outbreak 
specific and dynamic regulations were published 
by the health ministry, with growing limitations 
on civilians’ daily activities. State regulations 
regarding social distancing were gradually intro-
duced during March 2020. All these changes 
necessitated rapid adaptation of local practice 
and accelerated the process of using telecare dur-
ing daily patient surveillance.

Our current study is aimed at assessing patients’ 
perspective and satisfaction with telecare prac-
tised during February–April 2020.

Patients and methods
During March 2020, as state regulations forced 
general lockdown, all ambulatory activities at 
our gastroenterology department were changed 
accordingly. Patients scheduled for routine fol-
low-up clinic visits were contacted by phone, and 
were offered the option to arrive at a face-to-face 
visit, reschedule for a later date or perform a tel-
ecare visit.

New patients that were not familiar with the phy-
sician were not offered the telecare option, as well 
as patients who according to their physician 
needed to be seen face to face. Alternative visits 
were scheduled for dates starting from 2 months’ 
delay according to patients’ preferences.

Telecare was performed using a specific secured 
virtual communication program, connected to 
the hospital’s software and included a virtual con-
versation (for specific details see below under 
technical considerations).

Basic demographic characteristics (age, gender 
and diagnosis) of both groups (those who agreed 
to telemedicine and those who chose not to use 
this method) were collected.

All patients who performed the telecare visit were 
contacted by phone again, at a maximum 14 days 
following their visit, and were offered to fill in a 
questionnaire assessing their viewpoint and satis-
faction with the virtual meeting.

Questionnaires assessed patients’ general opinion 
on telecare medicine, asked for specific advan-
tages and disadvantages of the method, patients’ 
view on patient–physician connection using tele-
care and their will to continue using telecare in 
the future. Patients’ demographic and clinical 
data were collected, and only patients who filled 
in more than 95% of the questionnaire were 
included for analysis.

Technical considerations
All telecare visits were performed using the Datos 
Remote Care platform, which is incorporated 
into our medical centers’ software medical files. 
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The platform has full food and drug administra-
tion (FDA), quality management system by FDA, 
software development life cycle, and  health insur-
ance portability and accountability compliance. 
Technically, the physician sends an invitation to 
perform a virtual visit via a link sent by SMS 
directly to the patient’s mobile phone.

After pressing the link, the patient enters a virtual 
waiting room, from which he is invited into the 
virtual call by the physician. Patients’ contact 
details are taken automatically from the comput-
erized medical data files, unless the patient specifi-
cally supplies a different communication number.

Caregivers underwent a specific web-training 
program, aiming to provide both technical skills 
for operating the system, as well as basic specific 
tools for effective remote treatment. Both patients 
and caregivers were given a short illustrated 
instruction page explaining the technical process 
of communication. A specific in-hospital tele-
medicine team supplied technical support in cases 
of communication or operational problems.

Ethical considerations
This study has been approved by the local (Chaim 
Sheba Medical Center) ethics committee, 
approval number 7002-20-SMC. Informed con-
sent was obtained from all study participants. 
Informed consent was obtained verbally and doc-
umented in research files.

Statistical methods
Continuous baseline variables described using 
mean, median, standard deviation, minimum and 
maximum. Categorical variables were described 
using frequency and percentage. The Mann–
Whitney and Kruskal–Wallis non-parametrical 
tests for independent samples and the χ2 test for 
categorical variables were used to compare char-
acteristics of various subgroups.

All statistical analyses were performed using the 
SPSS program (IBM SPSS statistics version 25; 
IBM Corp., Armonk, NY, USA, 2015).

Results
A total of 358 patients scheduled for clinic visits 
were contacted by phone and offered the option of 

a virtual medical appointment. Of them, 71 
patients chose that option, and 287 patients chose 
to re-schedule the meeting for a later date. All 
patients who experienced telemedicine were con-
tacted by phone again up to 14 days following their 
visits and were asked to complete the satisfaction 
questionnaire. Fifty-nine patients completed the 
questionnaire fully and were included for analysis.

The mean age of the patients included in the 
study was 43 years ± 16.3 years, ranging from 19 
to 76 years. There were 24 (40.7%) men and 35 
(59.3%) women.

Patients who chose not to use telemedicine were 
significantly older, with a mean age of 61 ± 15.2 years 
ranging from 25 to 83 years (p = 0.036). Of them, 
134 were women (46.7%) and 153 (53.3%) were 
men.

Gender difference was not significant between 
the two groups.

Most patients included in the study (38; 64.4%) 
had inflammatory bowel disease (IBD), while the 
minority (21; 35.5%) were scheduled for follow-
up appointment due to different gastrointestinal 
disease; (3, diverticular disease follow-up; 4, pep-
tic disease follow-up; 12, polyps and colon cancer 
follow-up; 2, esophageal and gastric cancer fol-
low-up). The mean age of IBD patients was 
41.4 years ± 14.2, age ranging from 20 to 69 years, 
and that of non-IBD patients was 47 years ± 19.3, 
ranging from 19 years to 76 years. The age differ-
ence between IBD and non-IBD participants was 
not significant (p = 0.278).

Follow-up time was defined as the time period 
the patient is under surveillance by his treating 
physician. Mean follow-up time was 4 years ± 2.96, 
ranging from 1 to 15 years. The mean follow-up 
period did not differ significantly between men 
and women (3.71 and 4.27 years, p = 0.51); how-
ever, it was significantly different between IBD 
and non-IBD patients (2.62 and 4.83, p = 0.003).

Most patients who chose not to use telemedicine 
were non-IBD patients (206, 72%). Characteristics 
of patients included in the study are shown in 
Table 1.

Results analysis for specific questions are shown 
below.
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Q1: How would you describe your experience 
with the remote medicine system?
Fifty-one patients (86.4%) assessed their experi-
ence as ‘good’ or ‘excellent’, while eight patients 
(13.6%) were not satisfied with their experience 
and answered ‘intermediate’ or ‘bad’. Satisfied 
patients tended to be younger, but results were 
not statistically significant (43 years versus 
49 years, p = 0.293). Satisfied patients had signifi-
cantly less time under medical follow-up (3.7 
versus 6.1 years, p = 0.028). Women were statisti-
cally significantly more satisfied than men (33 ver-
sus 18 patients indicated satisfaction, p = 0.05); IBD 
diagnosis was not associated with satisfaction.

Q2: How did you estimate the communication 
with your physician using the remote medicine 
system compared to face-to-face clinic visit?
Fifty patients (84.7%) were satisfied with the 
communication compared to regular visits, while 
only nine patients (15.3%) were not satisfied. Age, 
gender, follow-up time or IBD diagnosis were not 
associated with patients’ answers to this question.

Q3: What is your opinion regarding the use of 
remote medicine for the long run?
Most of the patients (n = 49, 83.1%) evaluated 
the use of telemedicine in the future positively. 
Patients who supported the use of telemedicine 
for the long run were 10 years younger than 
patients who did not (42 years versus 52 years, 
p = 0.093). Answers were not associated with 
follow-up period or IBD diagnosis. Women 
tended to believe in telemedicine for a long 
term more often than men (91% versus 70%, 
p = 0.074).

Q4: Were there any problems that prevented a 
full message exchange between you and your 
physician?
Three patients (6.7%) reported technical com-
munication problems with the doctor. Most of 
the patients (n = 55, 93.2%) were satisfied with 
the communication with the doctor during the 
telemedicine appointment. Age, gender, time in 
follow-up or IBD diagnosis were not significantly 
associated with the responses.

Table 1. Patients’ characteristics.

All Sex IBD

Men Women No IBD IBD

 n 59 24 35 21 38

Age, years Mean 43.44 45.13 42.29 47.14 41.39

Median 40.00 40.00 43.00 48.00 39.50

Standard deviation 16.33 18.88 14.51 19.35 14.27

Minimum 19.0 20.0 19.0 19.0 20.0

Maximum 76.0 76.0 70.0 76.0 69.0

p 0.616 0.278

Follow-up, years Mean 4.04 3.71 4.27 2.62 4.83

Median 3.0 3.0 3.0 2.0 4.5

Standard deviation 2.96 2.71 3.14 2.06 3.11

Minimum 1.0 0.5 0.5 1.0 1.0

Maximum 15.0 9.0 15.0 8.0 15.0

p 0.51 0.003

IBD, inflammatory bowel disease.
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Q5: Do you see disadvantages in a virtual 
medical meeting?
Eighteen patients (30.5%) did not report any dis-
advantage, and 41 patients (69.5%) reported one 
to four disadvantages. Age, gender, follow-up time 
or IBD diagnosis were not significantly associated 
with responses. A summary of patients’ responses 
is shown in Table 2.

Q6: Do you see advantages in remote medicine?
Fifty-five patients (93.2%) specified at least one 
advantage in telemedicine; four patients (6.8%) did 
not indicate a single advantage of telemedicine.

There was no difference between genders. Among 
the advantages, ‘time saving’ appeared 54 times 
(31.3%), accessibility 45 times (26.1%), prevents 
absence from work 38 (22%), availability 35 
(25%). Responses were not associated with age, 
gender, follow-up time or IBD diagnosis.

Patients who did not find any advantage were on 
average 10 years older than those who reported 
one or more advantages of telemedicine. However, 
results were not statistically significant (p = 0.283). 
Neither follow-up time, gender nor IBD diagno-
sis were associated with patients’ opinions.

Q7: Did telecare improve your compliance with 
medical follow-up?
Two-thirds of the participants (n = 38, 65.5%) 
claimed that telemedicine improved their compli-
ance with follow-up, compared to 20 participants 
(34.5%) who did not support this statement.

Age, follow-up time and IBD diagnosis did not 
affect patents’ opinions. However, men reported 
improved compliance significantly more often 
than women (82.6% versus 54.3%, p = 0.047).

Q8: Were there any procedural problems in 
obtaining reimbursement from your medical 
insurance?
Only two patients (3.4%) experienced procedural 
difficulties while obtaining the payment obligation 
from an insurance company (Health Maintenance 
organization). These patients were a man and a 
woman, 58 and 70 years old, which differed from 
the mean age of those who did not report any 
problems (mean age 42 years, p = 0.087). Results 
did not reach statistical significance.

Q9: Do you see it as an advantage not to arrive 
physically at the medical center?
Most of the participants preferred not to arrive 
physically at the medical center (n = 49, 83.1%). 
No association with age, gender, IBD diagnosis 
or follow-up time was detected.

Q10: Would you like to continue with telecare in 
the future?
Only 43 patients answered this question. Out of 
43 responses, 36 (83.7%) would like to continue 
using telemedicine in future. Thus, most of the 
patients would like to continue with no regards to 
age, gender, IBD or follow-up period.

Table 2. Summary of telecare disadvantages reported by patients.

Disadvantage No. of confirmative answers Percentage

Not effective 2 4.65

Cannot show documents 4 9.30

No meeting summary 2 4.65

Poor communication 1 2.33

Uncomfortable providing personal information 
over the phone

2 4.65

No physical examination 30 69.77

No reminder for appointment 1 2.33

Not personal 1 2.33

Total 43 100
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Total satisfaction score
Finally, we combined the responses of all 10 
questions into a total satisfaction score. All results 
were calculated with a similar weight. The pro-
portion of answers in favor of telecare compared 
to the number of total questions answered was 
calculated for each patient.

We created a regression model for prediction of 
the total satisfaction score adjusted to age, gender 
and IBD diagnosis or years under follow-up. As 
the last two are correlated (Pearson correlation 
coefficient 0.4, p = 0.002), we created two differ-
ent models.

Tables 3 and 4 show both models for the total 
satisfaction score depending on follow-up period3 
and IBD diagnosis.4

From both models we conclude that overall satis-
faction with telecare was inversely related to age 
(not statistically significant), women tended to be 
three to four times more satisfied with the process 
(not statistically significant), and that patients with 
longer follow-up tended to be less satisfied with 
telecare (close to statistically significant p = 0.078).

Discussion
During the past decades advanced technology has 
become an important part of daily life and medi-
cal practice. Telemedicine, defined as a ‘two-way, 
real time interactive communication between the 
patient and the physician or practitioner at distant 
site and includes, at the minimum, audio and 
video equipment’10 indicated long distance medi-
cal visits contacted by bilateral video interaction. 
The technology has been available for years, but 
was not commonly used during daily practice in 
the gastroenterology field. However, the SARS-
CoV-2 pandemic forced rapid changes and 
adjustments on the entire medical system, and 
long distance patient surveillance when applica-
ble became a major need. Practical guidelines to 
telemedicine usage were published,11 and both 
patients and physicians became more aware and 
willing to experience this communication method. 
Herein, we describe patients’ perception and 
acceptance of this new technology for regular 
clinic visits.

In our current study, we actively contacted patients 
scheduled for follow-up visits during the general 
lockdown and offered them the opportunity to 

Table 3. Total satisfaction score adjusted to follow-up period.

Model 1 Unstandardized coefficients Standardized coefficients t Sig. 95% confidence interval for B

B Standard error Beta Lower bound Upper bound

(Constant) 84.685 9.336 9.070 0.000 65.975 103.396

Sex 4.794 4.231 0.145 1.133 0.262 –3.686 13.274

Age, years –0.158 0.130 –0.157 –1.209 0.232 –0.419 0.104

Follow-up 
period (years)

–1.292 0.720 –0.234 –1.795 0.078 –2.734 0.150

Table 4. Total satisfaction score adjusted to IBD diagnosis.

Model 2 Unstandardized coefficients Standardized coefficients t Sig. 95% confidence interval for B

B Standard error Beta Lower bound Upper bound

(Constant) 84.951 10.227 8.307 0.000 64.456 105.446

Sex 3.976 4.314 0.121 0.922 0.361 –4.670 12.622

Age, years –0.217 0.133 –0.217 –1.637 0.107 –0.483 0.049

IBD diagnosis –2.461 4.475 –0.073 –0.550 0.585 –11.429 6.508

IBD, inflammatory bowel disease.
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participate in an online visit. We chose to offer a 
virtual meeting only to patients who were under 
long-term follow-up, because we believe it is nec-
essary to perform a complete baseline physical 
examination and to establish patient–caregiver 
trust before moving to virtual meetings. Further-
more, virtual meetings were scheduled only after 
receiving treating physicians’ approvals, as most 
physicians agreed that a specific meeting man-
dates a face-to-face appointment (e.g. delivering a 
bad pathological diagnosis, receiving important 
therapeutic decisions, etc.). As shown by our 
results, only approximately 20% of patients 
approached chose to use telemedicine. Basic 
demographic characteristics differed between 
patients who approved or resisted telemedicine. 
Hence, patients who chose not to conduct virtual 
meetings were significantly older than patients 
who agreed to this form of medical visit. Moreover, 
these patients were less likely to have IBD.

Our results are in line with the current literature, 
identifying age as one of the most prevalent barri-
ers towards adopting telemedicine.12 The age bar-
rier was specified as originating from a lack of 
exposure and fear of new technologies.12–14

Herein, IBD patients were much more likely to 
accept the virtual meeting. As in our medical 
center patients with chronic hepatic or oncologi-
cal diseases are treated in other departments, IBD 
is by far the most prevalent chronic disease among 
our patients. Therefore, our results correlate with 
data in the literature showing that telemedicine is 
especially useful to patients with chronic gastroin-
testinal disease who require regular and frequent 
visits.11,15,16

Correlating with current data, we found that 
women were more likely to accept virtual medi-
cine.14 Women were shown to have higher 
engagement in healthcare-related online activi-
ties, as well as being more active in general social 
media.17–19

Generally, most of our patients were satisfied 
with telemedicine. Eighty- six per cent of our 
patients assessed their experience as ‘good’ or 
‘excellent’. Our results correlate with data in the 
literature, that report up to 94–96% satisfaction 
rate with all telehealth attributes.20,21 In agree-
ment with our findings, women were shown to 
have a higher satisfaction rate,20 with an odds 
ratio of 1.68 in one study.

Along this line, women in our study supported 
the long-term use of telemedicine statistically sig-
nificantly more than the men (91% versus 70%, 
p = 0.074). Furthermore, the age influence was 
shown here again as patients who supported long-
term telemedicine were 10 years younger than 
those who did not (42 years versus 52 years, 
p = 0.093).

In agreement with the current literature, in which 
patients mentioned convenience (55%), travel 
(34%), and time saving (22%) as their main moti-
vations,21 our patients reported time saving 
(31.3%), accessibility (26.1%), prevents absence 
from work (22%) and availability (25%) as the 
main advantages.

Importantly, two-thirds of our patients stated 
that telemedicine improved their compliance 
with medical surveillance. Interestingly, male 
patients reported compliance improvement sig-
nificantly more than womens (82.6% versus 
54.3%, p = 0.047).

Another finding was that patients with a longer 
follow-up history tended to be less satisfied with 
telemedicine. This was an independent factor, 
and might result from preference for more per-
sonalized communication in patients who got 
used to that form of medical treatment during a 
long-term follow-up period.22

Our patients mentioned few disadvantages with 
telecare. The most common was the absence of 
physical examination. In the context of IBD 
patients with disease exacerbation this is indeed a 
major drawback. Other disadvantages were 
mainly technical and were much less common.

Careful planning and improved technical infra-
structure might overcome these disadvantages. 
Our study had several limitations. First, we only 
included patients who agreed to participate in a 
telecare visit in our questionnaire. Although the 
questionnaire was aimed at assessing patients’ 
satisfaction and acceptance of telecare, we 
believe that revealing the reasons for non- 
acceptance are at least as important, and compel 
further studies.

Second, our patient group was relatively small, 
and therefore in some cases results did not reach 
statistical significance. However, we believe our 
results represent patients’ opinions because we 
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had a wide demographic diversity and our results 
fully correlate with current data in the literature.

Our study was designed to assess patients’ per-
spective and acceptance of virtual meeting. 
Caregivers’ perspective was not addressed in this 
study, and merits further investigations. However, 
this important issue was discussed in a recently 
published review.23 In this review the authors 
summarized the results of several studies, and 
stated that many physicians are reluctant to use 
online consultation, mainly because they fear the 
online visit might be more time consuming and a 
threat to confidentiality. Furthermore, although 
many physicians stated they encourage patients’ 
participation, most of them did not act accord-
ingly in a real-life setting.

In conclusion, telecare gained a high satisfaction 
rate among patients under regular medical surveil-
lance at our gastroenterology department. Most 
patients stated this method is convenient, time sav-
ing and increases their compliance with regular fol-
low-up. The most common disadvantage reported 
by patients was the absence of physical examina-
tion. Patients who agreed to telecare tended to be 
younger, of female gender and with IBD. Further 
studies are needed to characterize specific barriers 
to telecare usage in order to achieve full integration 
of this method in healthcare therapeutic tools.
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