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Abstract
Purpose Many bariatric centers were restricted from providing routine care for outpatients. Telehealth visits allowed the 
continued care for outpatients and thus the preoperative screening for bariatric candidates. The objective of this study was 
to evaluate the effect of tele-screening on the multidisciplinary obesity team’s decision (MDD) for bariatric surgery: disap-
proval, direct approval, or a recommendation for a prehabilitation program.
Materials and Methods Hospital data were collected from patients who underwent face-to-face or tele-screening for bariatric 
surgery between April and December 2020. The tele-screening cohort was then compared with a propensity-matched cohort 
of patients with face-to-face consultations. A chi-square and multinomial logistic regression analyses were performed.
Results After propensity matching, 396 patients remained for analysis. The majority received preoperative prehabilitation 
advice in both the tele-screening and face-to-face group (51% versus 50%). Although not significant, there were more direct 
approvals and fewer denials in the face-to-face group (p = 0.691). The multinomial logistic regression analysis showed no 
significant impact of tele-screening on the MDD result.
Conclusion Tele-screening in bariatric centers is feasible; the multidisciplinary team’s decision was not significantly different 
between tele-screening and face-to-face screening which encourages the use of tele-screening in the future. An insignificant 
amount of fewer direct approvals and more denials were observed in the tele-screening group, which should be taken into 
account in future and larger case studies.

Keywords Telemedicine · Bariatric surgery screening · Multidisciplinary team

Introduction

The coronavirus disease 2019 (COVID-19) decreased 
healthcare utilization by a third [1]. The government briefly 
restricted bariatric centers to provide routine care for out-
patients, and the World Health Organization (WHO) asked 

to actively work on ways to protect people who are most 
at risk of severe disease [2]. As described in a system-
atic review by Huang et al., obesity increased the risk for 
hospitalization, intensive care unit admission, and death 
among COVID-19 patients [3]. The impact of COVID-19 
on the bariatric tract was on the operative part and on the 
outpatient guidance pre- and postoperatively. To protect 
patients by reducing exposure to the hospital and social 
distancing, the role of telemedicine has increased substan-
tially. Telehealth visits allow continued care for outpatients 
with obesity [4].

Although numerous articles tried to investigate the impact 
of COVID-19 and telehealth on bariatric surgery, they gener-
ally did not include its effect on the obesity team’s decision 
[5–8]. Preoperative multidisciplinary evaluation is highly 
recommended in clinical practice guidelines, such as clinical 
nutrition and psychosocial-behavioral evaluation [9–11]. In 
addition, some centers provide an additional prehabilitation 
program.

Key Points  
• Due to the COVID-19 pandemic, patients were tele-screened 
for bariatric surgery. 
• Tele-screening and face-to-face consultations achieved similar 
MDD results. 
• Although not significant, there was a trend for more disapproval 
by tele-screening.
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Therefore, the objective of this study is to evaluate 
the effect of tele-screening on the multidisciplinary obe-
sity team’s decision for bariatric surgery: a disapproval, 
direct approval, or a recommendation for a prehabilitation 
program.

Materials and Methods

Hospital data were anonymously collected from patients 
who were screened for bariatric surgery between April and 
December 2020, during this period tele-screening was intro-
duced using video consultations. According to the hospital 
board’s policy, teleconsulting should be offered first, still 
leaving face-to-face contact as a possibility. The obesity 
team decided which patients received these physical consul-
tations, for example, patients with no access to telehealth. 
After 3 months, these COVID regulations were loosened 
for 2 months. But due to rising COVID cases, teleconsult-
ing took the reins again. As a result, one group underwent 
face-to-face consultations; the other group underwent tele-
screening. This multidisciplinary screening is performed by 
an obesity nurse, psychologist, dietician, and physiothera-
pist. In case of tele-screening, patients received three differ-
ent video consultations and a separate telephone consulta-
tion from the physiotherapist. After both types of screening, 
these patients were multidisciplinary discussed (MDD) 
by the obesity team according to the IFSO guidelines to 
determine if a patient was approved for surgery, denied, or 
required an additional prehabilitation program by a dieti-
tian and/or psychologist [12]. Patients with direct approval 
received a preoperative face-to-face consult with a sur-
geon, who informs on risks and complications and obtains 
informed consent. If a preoperative prehabilitation program 
was recommended, patients could refuse this program and 
return to their general practitioner. If the patient accepted, 
the program endured for 3–6 months before a bariatric pro-
cedure was scheduled. If the multidisciplinary team denied 
a patient for surgery, they were also referred back to primary 
care for conservative treatment.

Informed consent was obtained from all patients, which 
were recorded on the center’s eHealth platform. Data on 
weight, height, age, quality of life, the MDD result, intoxi-
cations, and 19 comorbidities of which 6 obesity-related 
were collected. In the case of face-to-face consultations, 
height and weight were measured by a nurse instead of self-
rapportage. Quality of life is measured with the OBESI-Q 
questionnaire, derived from the BODY-Q, consisting of 5 
subscales on eating behavior, social functioning, psycholog-
ical functioning, physical activities, and body image [13]. 
These scales were converted to a total score ranging from 0 
to 100, higher scores indicating better quality of life.

Statistical Analysis

Both the tele-screening and face-to-face consultation cohorts 
were analyzed for baseline characteristics. The tele-screening 
cohort was then compared with a propensity-matched cohort of 
patients with face-to-face consultations. Co-variables included 
were age, body mass index (BMI), gender, and comorbidities. 
Propensity scores were matched on a one-to-one basis with a 
caliper width of 0.1 to compare the multidisciplinary outcome 
among bariatric surgery candidates. Additionally, a chi-square 
and multinomial logistic regression analysis were performed 
to analyze if the type of screening was associated with the 
dependent variable, the MDD result; accepted for surgery, a 
preoperative prehabilitation program, or denied for surgery.

In normally distributed data, differences between tele-
screening and face-to-face consultations were tested using 
Pearson’s chi-square test for categorical data and the one-way 
analysis of variance for continuous variables. Continuous vari-
ables in normally distributed data were presented as mean and 
standard deviation; not normally distributed data were reported 
as median and interquartile range.

Statistical analyses were performed using SPSS software 
(version 26). Significance levels were set for p value < 0.05.

Results

The results of 511 patients were extracted from the hospital 
database, after matching 396 patients remained for the analy-
sis. The majority were female 304 (76.8%) with a mean age 
of 42.1 years and a median BMI of 41.6 kg/m2 (interquartile 
range (IQR) 39.0–45.2). The patient characteristics of both 
groups before and after matching are described in Table 1. 
There were no significant differences between groups after 
matching.

Table 2 represents the MDD result; the majority received a 
preoperative prehabilitation program in both the tele-screening 
and face-to-face group (51% versus 50%). Although not signifi-
cant, there were more direct approvals and fewer denials in the 
face-to-face group (p = 0.691). The multinomial logistic regres-
sion analysis in Table 3 also showed no significant impact of 
tele-screening on the MDD result. Compared to direct approval, 
the tele-screening group had an odds ratio (OR) of 1.383 (con-
fidence interval (CI) [0.645–2.966], p = 0.404) for being denied 
for surgery and an OR of 1.098 (CI [0.726–1.659], p = 0.658) 
for receiving a prehabilitation program advice.

Discussion

Telemedicine has been promoted since 1995 when the mod-
ern telemedicine era arrived [14]. Telehealth was growing 
in popularity even before the COVID pandemic started, 
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but was still in an early age of development, particularly in 
low-income countries [15]. For this reason, the impact on 
the multidisciplinary outcome was still unknown. Because 
of the pandemic, the hospital was forced to provide tel-
ehealth, among them tele-screening for bariatric surgery. 
Consequently, the results of the multidisciplinary outcome 
could be compared in tele-screening versus face-to-face 
consultations. After propensity matching, there were no 
significant differences in the MDD result between tele-
screening and face-to-face screening, meaning healthcare 
providers did not come to a different judgment on bariat-
ric surgery candidates. As the patient satisfaction for tel-
ehealth overall is relatively high, tele-screening can be the 
future for bariatric centers as it also decreases the burden 
on resources [16, 17].

The relationship between the type of screening and the 
MDD result was not significant; there were slightly more 
denials and fewer approvals in the group who were tele-
screened. One of the explanations could be that the use 
of tele-screening was new for both patient and healthcare 
provider and therefore odd to use. Additionally, sensory 
information and affective properties are compromised by 
the use of telemedicine technologies [18]. However, the 
sample size was relatively small and not randomized, there-
fore implicating caution in the interpretation of this result. 
Other limitations of this study are the capricious policy of 

Table 1  Patient characteristics before and after propensity score matching (PSM). SD standard deviation, IQR interquartile range, GERD gas-
troesophageal reflux disease, OSAS obstructive sleep apnea syndrome, BMI body mass index

Before PSM (n = 511) After PSM (n = 396)

Tele-screening Face-to-face p value Tele-screening Face-to-Face p value

Number of patients 198 (38.7%) 313 (61.3%) 198 198
Demography
Gender 0.475
Male 43 (21.7%) 84 (26.8%) 0.192 43 (21.7%) 49 (24.7%)
Female 155 (78.3%) 229 (73.2%) 155 (78.3%) 149 (75.3%)
Age, mean, years (SD) 41.8 (11.9) 42.5 (11.9) 0.825 41.8 (11.9) 42.4 (11.9) 0.508
BMI, median, kg/m2 (IQR) 41.4 (38.9–44.5) 41.5 (38.9–45.9) 0.512 41.4 (38.9–44.5) 41.9 (39.0–45.9) 0.360
Hypertension 9 (4.5%) 28 (8.9%) 0.062 9 (4.5%) 17 (8.6%) 0.105
Dyslipidemia 5 (2.5%) 11 (3.5%) 0.532 5 (2.5%) 6 (3.0%) 0.760
Diabetes mellitus II 35 (17.7%) 83 (26.5%) 0.021 35 (17.7%) 51 (25.8%) 0.051
GERD 34 (17.2%) 55 (17.6%) 0.907 34 (17.2%) 36 (18.2%) 0.792
OSAS 33 (16.7%) 55 (17.6%) 0.792 33 (16.7%) 36 (18.2%) 0.691
Musculoskeletal pain 76 (38.4%) 117 (37.4%) 0.820 76 (38.4%) 78 (39.4%) 0.837
Intoxications
Drugs 1 (0.5%) 6 (1.9%) 0.181 1 (0.5%) 3 (1.5%) 0.315
Alcohol 140 (70.7%) 190 (60.7%) 0.021 134 (67.7%) 124 (62.6%) 0.292
Smoking 37 (18.7%) 65 (20.8%) 0.567 37 (18.7%) 35 (17.7%) 0.794
Quality of life, mean, SD 35.85 (11.6) 36.21 (9.4) 0.030 36.52 (10.5) 36.28 (9.7) 0.368

Table 2  The multidisciplinary discussion result for tele-screening and 
face-to-face consultations

Tele-screening Face-to-face p value

Direct approval 79 (39.9%) 85 (42.9%) 0.691
Preoperative trajectory 101 (51%) 99 (50%)
Denial at the time 18 (9.1%) 14 (7.1%)

Table 3  Multinomial logistic regression analysis for the multidiscipli-
nary discussion result and type of screening. CI confidence intervals

95% CI for Odds Ratio p value

Lower bound Odds Ratio Upper bound

Preoperative 
counseling vs 
approved for 
surgery

Tele-screening 0.726 1.098 1.659 0.658
Denied for 

surgery vs 
approved for 
surgery

Tele-screening 0.645 1.383 2.966 0.404
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loosening the COVID-19 regulations and the exceptions 
for face-to-face consultations in case of language barri-
ers or no access to telehealth which results in selection 
bias. In our national guidelines, it was recommended not 
to invite patients with language barriers for video consul-
tations in general. To overcome these limitations, a larger 
trial with unselected cases would help. The skills neces-
sary for tele-screening will likely improve over time. With 
this improvement, the effectiveness of tele-screening could 
level or surpass face-to-face consultations. The results of 
the present study originated from a preliminary phase of 
tele-screening but were encouraging to continue to offer 
this modality and provided useful information for improve-
ments in the future. After the first COVID waves, the obe-
sity team preferred face-to-face consultations for logistic 
reasons and non-verbal communication. After discussing 
personal experiences and analyzing the data, tele-screening 
was concluded to be a good alternative in times of social 
distancing and is currently implemented in our practice. 
Patients can now choose between video consultations or 
face-to-face consultations as their screening procedure, and 
video consultations are now common practice for several 
postoperative follow-ups.

Conclusion

Tele-screening in bariatric centers is feasible; the multi-
disciplinary team’s decision was not significantly different 
between tele-screening and face-to-face screening which 
is encouraging the use of tele-screening in the future. An 
insignificant amount of less direct approvals and more 
denials were observed in the tele-screening group, which 
should be taken into account in future and larger case 
studies.
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