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a b s t r a c t

Background: Telemedicine is becoming more popular in many medical specialties but few studies have
been conducted in General Surgery. This study aims to evaluate the feasibility of its introduction in this
specialty.
Methods: A prospective randomized clinical trial (RCT) was conducted in 200 patients to compare
conventional vs telemedicine follow-up in the outpatient clinics. The primary outcome was the feasibility
of telemedicine follow-up and the secondary outcomes were its clinical impact and patient satisfaction.
Results: Patients were enrolled between March 2017 and April 2018 and there were no statistically
significant differences between the groups’ characteristics. The primary outcome was achieved in 90% of
the conventional follow-up group and in 74% of the telemedicine group (P ¼ 0.003). No differences were
found in clinical outcomes (P ¼ 0.832) or patient satisfaction (P ¼ 0.099).
Conclusion: Telemedicine is a good complementary service to facilitate follow-up management in
selected patients from a General Surgery department.

© 2020 Elsevier Inc. All rights reserved.
1. Introduction

Surgery has largely evolved through time in all its different di-
mensions. The most important improvements have generally been
related to innovations in surgical technique, with the imple-
mentation of laparoscopic and robotic surgery, and perioperative
care, which allows better treatment outcomes and faster
recovery.1,2

However, not many improvements have been introduced in pre-
and postoperative visits. In general, we still visit patients face-to-
face in the outpatient clinics which are generally overcrowded.

Consequently, there is a need to update our follow-up protocols
to contain or reduce costs while attempting to maintain or improve
clinical outcomes and patient satisfaction.

Given that technology has been closely related to healthcare and
surgical developments, it seems fitting to also use technology in
patient contact with healthcare. Such progress could comewith the
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implementation of telemedicine services.3

Telemedicine is becoming more popular and useful in many
medical specialties but few studies have been conducted in General
Surgery,3,4 probably because of the type of patients and the kind of
diseases treated.

Reports of telemedicine as a complementary tool in general
focus in improving patient management and satisfaction. These
experiences concern mainly medical specialties, such as derma-
tology,4 radiology,6 cardiology7,8 and endocrinology,9 although not
all of them with satisfactory results.

There are also some randomized clinical trials (RCT) in surgical
specialties,10 mainly orthopedic surgery, which have demonstrated
the feasibility of implementing telemedicine services11,12 with
promising outcomes. In other non-randomized studies telemedi-
cine decreased the number of visits to emergency departments in
elderly patients13 and seemed to be well accepted by pediatric and
general surgery patients.14 Nevertheless, despite there are some
reports of the use of telehealth systems in General Surgery, even
some recent studies in complex surgery such as liver trans-
plantation,15 few of them are RCT.

The aim of this study was therefore to compare conventional vs
telemedicine follow-up in a General Surgery department in order to
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evaluate its impact before its final implementation.

2. Methods

A prospective RCT following CONSORT guidelines was carried
out with two parallel groups, onewith conventional follow-up after
treatment in the outpatient clinic and the other with telemedicine
follow-up through a video call.

2.1. Hospital settings

Hospital Germans Trias i Pujol is a tertiary care university hos-
pital located in the outskirts of Barcelona (Catalonia, Spain). The
hospital is a referral center, providing healthcare to more than
1.200.000 inhabitants.

2.2. Inclusion and exclusion criteria

Inclusion criteria consisted of being treated in the General Sur-
gery department, basic computer knowledge (ability to use e-mail
or a social network), having the necessary equipment (computer
with webcam) and age between 18 and 75 years or having a partner
who met these criteria.

Exclusion criteria were any disability making telemedicine
follow-up impossible, such as blindness, deafness or mental
disability, proctologic treatment, due to the difficulty of describing
and showing complications in the surgical area, and clinical com-
plications before discharge more severe than Clavien Dindo II. Pa-
tients were also excluded from the study if they withdrew consent.

Patients who met these criteria were offered by the surgeon in
charge the chance to enroll in the study the moment they were
discharged from the hospital. If they agreed, they provided
informed consent and were assigned sequentially to the corre-
sponding group. Allocation was performed using a computerized
block randomization list with an allocation ratio 1:1.

Nevertheless, because of workload in the outpatient clinic and
given that we had not a proper circuit for the telematic group, the
enrollment of patients in the study was limited to 10 patients per
week.

2.3. Study outcomes

The primary outcomewas the feasibility of telemedicine follow-
up. To evaluate this outcome, we measured the percentage of pa-
tients who completed follow-up in their corresponding group
within the date scheduled at hospital discharge. The interval to the
follow-up visit was at the discretion of the treating surgeon but
always followed the usual schedule. Failure of the primary outcome
consisted of switching group, not being able to attend the follow-up
visit on the scheduled date for any reason or having to change the
visit date. All these situations could be as a result of an increased
difficulty in one of the groups.

To conduct the telemedicine follow-up, we used a medical
cloud-based program fulfilling all EU security and privacy policies.
No App or smartphone compatibility was available at that time.

Four surgeons were in charge to perform the telematic visits and
they were trained on how to use the program before the study
started. Regarding visit format, it was the same in both groups.
Clinical and wound condition were assessed and pathology dis-
cussed. The only difference was the physical exploration that was
not performed in the telematic group.

As secondary outcomes, clinical results and patient satisfaction
were compared. To assess the clinical results, we collected all the
extra visits to outpatient clinic and/or the emergency department
during the first 30 days after the follow-up visit.
2.4. Patient satisfaction

To evaluate patients’ satisfaction, we found no validated ques-
tionnaires related to telemedicine follow-up visits whenwe started
the study. Consequently, we used the United Kingdom National
Health Service outpatients questionnaire16 combined with the TUQ
(Telehealth usability questionnaire).17 The resulting questionnaires
had 27 general questions in common for both groups plus 8 specific
for the face to face group and 14 for the telematic group. To sum-
marize all the included fields in the questionnaires (time to visit
and visit length, comfort, tests and procedures performed before
and during the visit, transport, waiting time, privacy, dealings with
staff, platform usability, telemedicine, and satisfaction), all the pa-
tients were asked to provide a global satisfaction score on a scale
from 1 to 5.

The questionnaire was sent via email to the patients after being
visited and, if they did not respond, a telephone survey was carried
out. If contact was not made after 2 telephone calls, the patient was
considered as a missing value.

Data from the electronic medical records for the statistical
analysis were collected by a blinded researcher.

2.5. Sample size and statistical analysis

Accepting an alpha level of 0.05 and a beta level of 0.10 with
bilateral contrast, we needed 84 patients per group to detect dif-
ferences between the proportion of patients that failed the follow-
up, which we calculated as 10% in the conventional group and 30%
in the telemedicine group. With these results, the final study
sample included 200 patients, 100 in each group, who were
included from March 2017 until April 2018.

To compare the proportion of the outcomes between the groups,
categorical variables were analyzed using a Chi-Square test. To
compare medians between groups, ordinal variables were analyzed
using the Mann-Whitney U test. Statistical significance was set at
P � 0.05.

The statistical study was performed using the SPSS program
(Version 24) by an independent researcher and following a per
protocol analysis.

2.6. Ethical considerations

The study protocol was reviewed and accepted by the Germans
Trias i Pujol Hospital Review Board, the project was registered in
ClinicalTrials (NCT 03304509), and written consent was obtained
from all the patients enrolled. No funding was received for the
study.

3. Results

3.1. Patient enrollment and group characteristics

Between March 2017 and April 2018, 200 patients were
randomly allocated to one of the groups, with 100 patients in each
arm of the study (Fig. 1). There were no differences between groups
(Table 1).

Time to visit was mostly between 2 and 4 weeks after discharge,
with no differences between groups (P ¼ 0.169), and visits were
generally shorter in the telemedicine group but also without sta-
tistically significant differences (P ¼ 0.153).

The most frequently treated diseases were cholelithiasis and
acute cholecystitis (n ¼ 69), inguinal hernia (n ¼ 34), acute
appendicitis (n ¼ 33) and other hernias such as umbilical or
epigastric hernias (n ¼ 21) with no differences between groups
(P¼ 0.843). A complete list of diseases is shown in Table 2. Themost



Fig. 1. Flowchart. F/U ¼ follow-up.
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frequent treatments of these diseases were laparoscopic chole-
cystectomy (n ¼ 66), inguinal hernioplasty (n ¼ 34) and laparo-
scopic appendicectomy (n ¼ 29), also with no differences between
groups (P ¼ 0.461). A complete list of treatments is shown in
Table 3.

3.2. Primary outcome: follow-up feasibility

In the conventional follow-up group, the primary outcome was
achieved in 90 of 100 patients (90%). Of the 10 failing patients, eight
did not attend the visit on the scheduled day and two were hos-
pitalized for reasons not related to our study. In the telemedicine
group, follow-up was achieved in 74 of the 100 patients (74%). The
twomain reasons for failure were technical difficulties (n¼ 10) and
requests by patients to attend a conventional visit after being
allocated to the telemedicine group (n ¼ 10). Those who had
technical difficulties were contacted and we tried to complete the
scheduled follow-up. If this was not possible the patients attended
to the outpatient clinic. Three of the remaining six patients atten-
ded the outpatient clinic because of a known surgical wound
infection before the visit, two did not respond to the video call and
could not be contacted by other means, and one patient had other
face-to-face visits scheduled in different departments of the hos-
pital the same day as our appointment.With these results we found
statistically significant differences between the two groups (90% vs
74%, P ¼ 0.003).

3.3. Clinical results

There were no statistically significant differences in the clinical
results of the 164 patients meeting the primary endpoint. Twelve of
the 90 (13.3%) patients in the conventional group attended extra
visits after the follow-up vs 9 of the 74 patients (12.1%) in the
telemedicine group (P ¼ 0.823).

3.4. Patient satisfaction

The median global satisfaction score was 5 (range 2e5) in the
conventional group and was also 5 (range 1e5) in the telemedicine
group, with no statistically significant differences (P ¼ 0.099)



Table 1
Group characteristics.

Conventional group Telemedicine group P value

Age (mean) 49,8 yo 50.3 yo P ¼ 0.836a

Gender
Male 59 (59%) 53 (53%) P ¼ 0.393b

Female 41 (41%) 47 (47%)
ASA Score
ASA I-II 86 (86%) 88 (88%) P ¼ 0.232b

ASA III - IV 14 (14%) 12 (12%)
Interval from discharge to follow-up
Less than 2 weeks 6 (6%) 13 (13%) P ¼ 0.169b

Between 2 and 4 weeks 63 (63%) 62 (62%)
Between 4 and 6 weeks 27 (27%) 20 (20%)
Between 6 and 8 weeks 1 (1%) 4 (4%)
More than 8 weeks 3 (3%) 1 (1%)
Length of visit (n ¼ 164)
Less tan 5 min 15 (17%) 16 (22%) P ¼ 0.153b

Between 6 and 10 min 36 (40%) 38 (51%)
Between 11 and 20 min 32 (35%) 18 (24%)
More than 20 min 7 (8%) 2 (3%)

ASA ¼ American Society of Anesthesiologists.
a T- Student test.
b Chi-Square’s Test.
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(Fig. 2)
When patients in the telemedicine group were asked if they

would accept the use of telemedicine as part of their medical
treatment on an ongoing basis, they rated the proposition with a
median score of 5 (range 1e5).

4. Discussion

In the present study, we demonstrate that telemedicine follow-
up in a General Surgery department is feasible and satisfactory for
those patients that meet some basic selection criteria.

Previous studies have mainly been conducted in medical spe-
cialties.18,19 We can also find some experiences in postoperative
care in surgical specialities such as gynecology,20 urology10 or or-
thopedic patients21 but not many in General Surgery.5e22
Table 2
Diagnoses.

Conventional Group

HPB
Gallbladder Gallstones 29
Acute Cholecystitis 6
Hepatic Cyst 1
Cholangitis 1
Hepatic Trauma 1
Acute Pancreatitis 1
Biliary Tract Gallstones 2

Upper GI
Esophageal Diverticulum 0
Hiatal Hernia 2

Lower GI
Acute Appendicitis 17
Malignant Colonic Tumors 0
Rectal Malignant Neoplasms 0

Others
Inguinal Hernia 16
Bilateral Inguinal Hernia 3
Other hernias 9
Incisional Hernia 5
Benign Soft Tissue Neoplasms 5
Others 2

HPB ¼ Hepato-Pancreatico-Biliary Surgery.
Upper GI ¼ Upper Gastrointestinal Surgery.
Lower GI ¼ Lower Gastrointestinal Surgery.

a Chi-Square’s Test.
This could be due to the kind of patients and diseases treated, in
most cases neoplastic, who may require complex surgeries, looking
after wounds or a more direct and empathic contact. However, in
this study we wanted to include patients ranging from elderly with
several comorbidities, some not even suitable for surgery, who
required conservative treatments, to fit patients with cancer that
went under surgery, in whom telemedicine was complementary to
the regular follow-up visits. Depending on the patient character-
istics telemedicine follow-up could be used complementary or as
an alternative to conventional face-to-face follow-up.

Follow-up was achieved in 74% of patients in the telemedicine
arm of the study using computers and webcams only. Our main
concern was the possible existence of a digital divide in our pa-
tients,23 understood as a lack of the required material or informatic
knowledge to accomplish the visit. In our opinion, this is a fairy
Telemedicie Group Total P value

P ¼ 0.843a

28 57
6 12
3 4
2 3
2 3
1 2
0 2

1 1
0 2

16 33
1 1
1 1

18 34
2 5
12 21
3 8
2 7
2 4



Table 3
Treatments.

Conventional Group Telemedicine Group Total P value

Laparoscopic Cholecystectomy 34 32 66 P ¼ 0.461a

Open Cholecystectomy 0 1 1
Laparoscopic Appendicectomy 17 12 29
Open Appendicectomy 0 4 4
Incisional Hernia Repair 5 3 8
Inguinal Hernioplasty 16 18 34
Bilateral Inguinal Hernioplasty 2 1 3
Laparoscopic Hernioplasty 1 1 2
Hepatic Cyst Deroofing 1 3 4
Esophageal Diverticulum Resection 0 1 1
Soft Tissue Neoplasm Resection 5 2 7
Conservative Treatment 5 5 10
Intraabdominal Abscess Drainage 0 1 1
Other Hernioplasties 9 12 21
ERCP 2 0 2
Right Laparoscopic Hemicolectomy 0 1 1
Anterior Rectal Resection 0 1 1
Nissen Laparoscopic Fundoplication 2 0 2
Others 1 2 3

a Chi-Square’s Test.

Fig. 2. Satisfaction score percentage.
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good initial percentage that could be increased by using an
improved communication system with an included App solution.
This way patients and care-providers could also use tablets and
smartphones to connect with each other and could probably in-
crease the number of patients offered telemedicine follow-up and
the percentage completing it. Anyway, a good selection of candi-
dates suitable for this circuit is paramount and, probably, the most
important factor to achieve a useful and satisfactory service.

On the other hand, we previously used telemedicine in the
follow-up of patients who underwent only ambulatory surgery.
Unlike hospitalized patients, these patients were routinely
followed-up with a conventional telephone call 24 h after
discharge. We attempted to replace the telephone calls with vid-
eocalls but, despite good results, this service was progressively
abandoned as video calls take longer than telephone calls and
therefore increased workload. (Data not published) In contrast, in
another study, home monitoring via a mobile App, using photo-
graphs submitted by patients and monitoring of the results with a
pain visual analog scale, decreased postoperative in-person visits
during the first 30 days after the intervention in ambulatory sur-
gery.24 Altogether, a proper choice of the platform/App to fit with
each hospital settings and circuits also seems very important to
achieve good results.

Another interesting outcome is that, in a short-term analysis,
there seems to be no differences in clinical results. Likewise,
Nikolina et al., in another recent pilot study, describes the imple-
mentation of a telemedicine service in a General Surgery depart-
ment for the postoperative management of acute surgical patients
undergoing laparoscopic cholecystectomy, appendectomy, and
hernia repairs. In their experience, they also had similar clinical
outcomes between the groups, with no differences in readmission,
reoperation and emergency department visit rates.25 We could
then infer that a face-to-face visit may not be necessary for all
patients. This casts doubts on the need of a proper physical
exploration in the follow-up of all our surgical patients as it could
be reasonable to limit this procedure to those patients that explain
an abnormal clinical evolution or to that patients that are at high
risk of developing complications such as incisional hernias. Scores
can be used to assess this risk helping us to decide the suitable type
of visit for our patients.26

Regarding patients’ satisfaction, they had a good impression
about the study and were willing to use new technologies. Abelson
et al. already described in a study, where 800 patients were sur-
veyed, their willingness to engage in different telemedicine pro-
grams after surgery and, interestingly, no differences were found
between young and elderly patients.27 In our trial satisfaction
scores after the visits were good in the telemedicine group, with a
median score of 5, and were slightly higher than in the conven-
tional group but without statistically significant differences. Had
we used just a single group to evaluate the two methods, the
telemedicine scores might have been even better. In general, pa-
tients in the conventional group scored high in items such as
waiting time and comfort, time spent, and privacy but they were
not able to compare themwith the telemedicine method. Avoiding
unnecessary trips to the hospital, with their related inconveniences
such as traffic jams or parking difficulties, wasting time in waiting
rooms and not having to take a day off their jobs/studies were some
of the reasons reported by the telemedicine group patients for
having such a good impression of this new service. Overall,
simplifying the patient-doctor communication seems reasonable
and we expect an improvement in patients quality of life related to
it. As an example, Pozza et al. described that, just introducing a
telematic visit sharing photographies after 48e72 h of an operation,
allowed to detect early complications and 96.2% of the patients
reported an improvement of their postoperative experience.28

Regarding healthcare expenses, we believe that this new type of
patient follow-up is cost-effective as it eliminates several inter-
mediate costs for our institution. As an example, less room space,
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administrative staff, cleaning and turn-over time between patients
is needed. We could also find other advantages such as reducing
ambulance expenses or journey times. But, although there are
some studies that supports this point of view,10,29,30 more long term
studies are needed to confirm this statement. Therefore, we are
currently performing an economic analysis to evaluate the impact
of including telemedicine in our department.

Finally, as mentioned before, this is one of the few existing RCT
on the use of telemedicine as an alternative method in the follow-
up of patients in General Surgery. However, this study has some
limitations that must be considered. First, although the selection
criteria were clearly defined, given the limited number of patients
enrolled per week, patient enrollment was influenced in several
cases by day workload. Consequently, enrollment was not offered
to all consecutive patients because it was not possible to include all
patients treated in a day, which led to a great numbers of patients
being excluded from the trial. This fact could be associated to a
selection bias prior to randomization given that, in some cases,
surgeons may have preferred a conventional follow-up for clinical
reasons, for example, in neoplastic or complex patients. Keeping
this in mind, we understand that there could be a low external
validity as our groups are mainly composed of patients with benign
diseases, without compromising internal validity. Another limita-
tion is the follow-up time. As explained, clinical impact was eval-
uated 30 days after the follow-up visit but some complications may
appear later, such as incisional hernias. Consequently, we are
currently carrying out a new assessment of the patients.

Altogether, more studies are needed to support our results.
Nevertheless, e-health is a reality, improving every day, and con-
cerns much more services than telemedicine. Keeping this in mind,
efforts must be done to keep our departments up-to-date as
happened previously with the introduction of new technologies
such as laparoscopy or robotics.

5. Conclusions

As a conclusion, telemedicine is a good complementary and
feasible service to facilitate postoperative management in selected
General Surgery patients. This option produces good satisfaction
rates and maintains clinical outcomes.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

1. Hollis RH, Cannon JA, Singletary BA, Korb ML, Hawn MT, Heslin MJ. Under-
standing the value of both laparoscopic and robotic approaches compared to
the open approach in colorectal surgery. J Laparoendosc Adv Surg Tech.
2016;26(11):850e856. https://doi.org/10.1089/lap.2015.0620.

2. Coccolini F, Catena F, Pisano M, et al. Open versus laparoscopic cholecystec-
tomy in acute cholecystitis. Systematic review and meta-analysis. Int J Surg.
2015;18:196e204. https://doi.org/10.1016/j.ijsu.2015.04.083.

3. Ellimoottil C, Boxer RJ. Bringing surgical care to the home through video visits.
JAMA Surg. 2018;153(2):177e178. https://doi.org/10.1001/
jamasurg.2017.4926.

4. Vyas KS, Hambrick HR, Shakir A, et al. A systematic review of the use of tele-
medicine in plastic and reconstructive surgery and dermatology. Ann Plast Surg.
2017;78(6):736e768. https://doi.org/10.1097/SAP.0000000000001044.

5. Huang EY, Knight S, Guetter CR, et al. Telemedicine and telementoring in the
surgical specialties: a narrative review. Am J Surg. 2019;218(4):760e766.
https://doi.org/10.1016/j.amjsurg.2019.07.018.

6. Platts-Mills TF, Hendey GW, Ferguson B. Teleradiology interpretations of
emergency department computed tomography scans. J Emerg Med. 2010;38(2):
188e195. https://doi.org/10.1016/j.jemermed.2008.01.015.

7. Olivari Z, Giacomelli S, Gubian L, et al. The effectiveness of remote monitoring
of elderly patients after hospitalisation for heart failure: the renewing health
European project. Int J Cardiol. 2018;257:137e142. https://doi.org/10.1016/
j.ijcard.2017.10.099.
8. Kotooka N, Kitakaze M, Nagashima K, et al. The first multicenter, randomized,

controlled trial of home telemonitoring for Japanese patients with heart fail-
ure: home telemonitoring study for patients with heart failure (HOMES-HF).
Heart Ves. 2018;33(8):866e876. https://doi.org/10.1007/s00380-018-1133-5.

9. Rasmussen BSB, Froekjaer J, Bjerregaard MR, et al. A randomized controlled
trial comparing telemedical and standard outpatient monitoring of diabetic
foot ulcers. Diabetes Care. 2015;38(9):1723e1729. https://doi.org/10.2337/
dc15-0332.

10. Viers BR, Lightner DJ, Rivera ME, et al. Efficiency, satisfaction, and costs for
remote video visits following radical prostatectomy: a randomized controlled
trial. Eur Urol. 2015;68(4):729e735. https://doi.org/10.1016/
j.eururo.2015.04.002.

11. Sathiyakumar V, Apfeld JC, Obremskey WT, Thakore RV, Sethi MK. Prospective
randomized controlled trial using telemedicine for follow-ups in an orthopedic
trauma population. J Orthop Trauma. 2015;29(3):e139ee145. https://doi.org/
10.1097/BOT.0000000000000189.

12. Wallace P, Haines A, Harrison R, et al. Joint teleconsultations (virtual outreach)
versus standard outpatient appointments for patients referred by their general
practitioner for a specialist opinion: a randomised trial. Lancet (London, En-
gland). 2002;359(9322):1961e1968. http://www.ncbi.nlm.nih.gov/pubmed/
12076550. Accessed January 7, 2019.

13. Shah MN, Wasserman EB, Gillespie SM, et al. High-intensity telemedicine de-
creases emergency department use for ambulatory care sensitive conditions by
older adult senior living community residents. J Am Med Dir Assoc.
2015;16(12):1077e1081. https://doi.org/10.1016/j.jamda.2015.07.009.

14. Bator EX, Gleason JM, Lorenzo AJ, et al. The burden of attending a pediatric
surgical clinic and family preferences toward telemedicine. J Pediatr Surg.
2015;50(10):1776e1782. https://doi.org/10.1016/j.jpedsurg.2015.06.005.

15. Lee TC, Kaiser TE, Alloway R, Woodle ES, Edwards MJ, Shah SA. Telemedicine
based remote home monitoring after liver transplantation: results of a ran-
domized prospective trial. Ann Surg. 2019;270(3):564e572. https://doi.org/
10.1097/SLA.0000000000003425.

16. National Health Service. Outpatients department survey. http://www.
nhssurveys.org/surveys/460.

17. Parmanto B, Lewis Jr AN, Graham KM, Bertolet MH. Development of the tele-
health usability questionnaire (TUQ). Int J Telerehabilitation. 2016;8(1):3e10.
https://doi.org/10.5195/IJT.2016.6196.

18. Ranney ML, Pittman SK, Dunsiger S, et al. Emergency department text
messaging for adolescent violence and depression prevention: a pilot ran-
domized controlled trial. Psychol Serv. 2018;15(4):419e428. https://doi.org/
10.1037/ser0000193.

19. MacRury S, Stephen K, Main F, Gorman J, Jones S, Macfarlane D. Reducing
amputations in people with diabetes (RAPID): evaluation of a new care
pathway. Int J Environ Res Publ Health. 2018;15(5):999. https://doi.org/10.3390/
ijerph15050999.

20. Williamson S, Beaver K, Gardner A, Martin-Hirsch P. Telephone follow-up after
treatment for endometrial cancer: a qualitative study of patients’ and clinical
nurse specialists’ experiences in the ENDCAT trial. Eur J Oncol Nurs. 2018;34:
61e67. https://doi.org/10.1016/j.ejon.2018.02.005.

21. Sharareh B, Schwarzkopf R. Effectiveness of telemedical applications in post-
operative follow-up after total joint arthroplasty. J Arthroplasty. 2014;29(5):
918e922. https://doi.org/10.1016/j.arth.2013.09.019. e1.

22. Gunter RL, Chouinard S, Fernandes-Taylor S, et al. Current use of telemedicine
for post-discharge surgical care: a systematic review. J Am Coll Surg.
2016;222(5):915e927. https://doi.org/10.1016/j.jamcollsurg.2016.01.062.

23. Van Dijk J. In: The Deepening Divide. Inequality in the Information Society. first
ed. SAGE Publications I, ed.).; 2005.

24. Armstrong KA, Coyte PC, Brown M, Beber B, Semple JL. Effect of home moni-
toring via mobile App on the number of in-person visits following ambulatory
surgery: a randomized clinical trial. JAMA Surg. 2017;152(7):622e627. https://
doi.org/10.1001/jamasurg.2017.0111.

25. Nikolian VC, Williams AM, Jacobs BN, et al. Pilot study to evaluate the safety,
feasibility, and financial implications of a postoperative telemedicine program.
Ann Surg. 2018;268(4):700e707. https://doi.org/10.1097/
SLA.0000000000002931.

26. Basta MN, Kozak GM, Broach RB, et al. Can we predict incisional hernia?:
development of a surgery-specific decision-support interface. Ann Surg.
2019;270(3):544e553. https://doi.org/10.1097/SLA.0000000000003472.

27. Abelson JS, Symer M, Peters A, Charlson M, Yeo H. Mobile health apps and
recovery after surgery: what are patients willing to do? Am J Surg. 2017;214(4):
616e622. https://doi.org/10.1016/j.amjsurg.2017.06.009.

28. Pozza ED, D’Souza GF, DeLeonibus A, Fabiani B, Gharb BB, Zins JE. Patient
satisfaction with an early smartphone-based cosmetic surgery postoperative
follow-up. Aesthetic Surg J. 2018;38(1):101e109. https://doi.org/10.1093/asj/
sjx079.

29. Charles BL. Telemedicine can lower costs and improve access. Healthc Financ
Manag. 2000;54(4):66e69. http://www.ncbi.nlm.nih.gov/pubmed/10915354.
Accessed January 7, 2019.

30. Peric�as JM, Aibar J, Soler N, L�opez-Soto A, Sanclemente-Ans�o C, Bosch X. Should
alternatives to conventional hospitalisation be promoted in an era of financial
constraint? Eur J Clin Invest. 2013;43(6):602e615. https://doi.org/10.1111/
eci.12087.

https://doi.org/10.1089/lap.2015.0620
https://doi.org/10.1016/j.ijsu.2015.04.083
https://doi.org/10.1001/jamasurg.2017.4926
https://doi.org/10.1001/jamasurg.2017.4926
https://doi.org/10.1097/SAP.0000000000001044
https://doi.org/10.1016/j.amjsurg.2019.07.018
https://doi.org/10.1016/j.jemermed.2008.01.015
https://doi.org/10.1016/j.ijcard.2017.10.099
https://doi.org/10.1016/j.ijcard.2017.10.099
https://doi.org/10.1007/s00380-018-1133-5
https://doi.org/10.2337/dc15-0332
https://doi.org/10.2337/dc15-0332
https://doi.org/10.1016/j.eururo.2015.04.002
https://doi.org/10.1016/j.eururo.2015.04.002
https://doi.org/10.1097/BOT.0000000000000189
https://doi.org/10.1097/BOT.0000000000000189
http://www.ncbi.nlm.nih.gov/pubmed/12076550
http://www.ncbi.nlm.nih.gov/pubmed/12076550
https://doi.org/10.1016/j.jamda.2015.07.009
https://doi.org/10.1016/j.jpedsurg.2015.06.005
https://doi.org/10.1097/SLA.0000000000003425
https://doi.org/10.1097/SLA.0000000000003425
http://www.nhssurveys.org/surveys/460
http://www.nhssurveys.org/surveys/460
https://doi.org/10.5195/IJT.2016.6196
https://doi.org/10.1037/ser0000193
https://doi.org/10.1037/ser0000193
https://doi.org/10.3390/ijerph15050999
https://doi.org/10.3390/ijerph15050999
https://doi.org/10.1016/j.ejon.2018.02.005
https://doi.org/10.1016/j.arth.2013.09.019
https://doi.org/10.1016/j.jamcollsurg.2016.01.062
http://refhub.elsevier.com/S0002-9610(20)30179-3/sref23
http://refhub.elsevier.com/S0002-9610(20)30179-3/sref23
https://doi.org/10.1001/jamasurg.2017.0111
https://doi.org/10.1001/jamasurg.2017.0111
https://doi.org/10.1097/SLA.0000000000002931
https://doi.org/10.1097/SLA.0000000000002931
https://doi.org/10.1097/SLA.0000000000003472
https://doi.org/10.1016/j.amjsurg.2017.06.009
https://doi.org/10.1093/asj/sjx079
https://doi.org/10.1093/asj/sjx079
http://www.ncbi.nlm.nih.gov/pubmed/10915354
https://doi.org/10.1111/eci.12087
https://doi.org/10.1111/eci.12087

	Telemedicine to follow patients in a general surgery department. A randomized controlled trial
	1. Introduction
	2. Methods
	2.1. Hospital settings
	2.2. Inclusion and exclusion criteria
	2.3. Study outcomes
	2.4. Patient satisfaction
	2.5. Sample size and statistical analysis
	2.6. Ethical considerations

	3. Results
	3.1. Patient enrollment and group characteristics
	3.2. Primary outcome: follow-up feasibility
	3.3. Clinical results
	3.4. Patient satisfaction

	4. Discussion
	5. Conclusions
	Funding
	References


