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Abstract
Background: The use of telemedicine may improve mobility recovery in patients with severe obesity
undergoing bariatric surgery. Our aim was to evaluate a telemedicine intervention program dedicated to
the promotion of physical activity including teleconsultation and telemonitoring on patients’ number of
steps in the six �rst months following bariatric surgery.

Methods: This study was an open label randomized controlled trial. Patients were included during the �rst
week after bariatric surgery. Patients were randomized in two groups of telemedicine intervention: (i)
physical coaching focusing on mobility (=TelePhys group) or (ii) dietary coaching (=TeleDiet group). The
primary outcome was the difference in the delta number of steps measured during a period of 14 days at
the �rst and sixth postoperative months between the TelePhys and the TeleDiet groups. Data were
collected using the connected wireless watch pedometer. Body weight evolution and health-related quality
of life were also evaluated. An additional qualitative approach was conducted to evaluate patients’
perception of the connected devices used in the trial.

Results: Ninety patients with mean age (SD) 40.6 years (±10.3) were included. Seventy-three patients
were females (81.1%) and 62 had gastric bypass (69%). The two intervention groups were comparable at
inclusion except for the number of steps signi�cantly higher in the TelePhys group (1073.102 ± 471.102

versus 839.102 ± 437.102, p=0.045). An increase of the mean number of steps between the �rst and the
sixth month was found in both groups but this delta was signi�cant only in the TeleDiet group (p=0.010).
No difference was found when comparing the delta between the two intervention groups. A signi�cant
increase in quality of life was observed in both groups without any signi�cant differences between the
two interventions.

Conclusions: Our study was not able to show a signi�cant superiority of a telemedicine intervention
dedicated to physical activity in mobility recovery after bariatric surgery. The early postoperative time
frame for our intervention may explain the null �ndings. Further research will need to focus on long-term
interventions.

Trial registration: This study was registered the 23th of March 2016 (ClinicalTrials.gov Identi�er:
NCT02716480). 

Introduction
During the last decades, bariatric surgery proved to be the most effective treatment of morbid obesity in
the long-term [1–4].  However, a third of patients regain weight, after the �rst year during the following
bariatric surgery, compromising the health bene�ts achieved with surgery [4–8]. Weight regain is due to
an inadequate follow-up with poor compliance to dietary or physical activity advices and sometimes, an
insu�cient preparation before surgery.  Moreover, early recovery to physical activity is a well-known
success factor after bariatric surgery [9–13]. Gould et al. showed that over two third of patients miss
appointments during the two �rst postoperative years and only 40% had their four annual recommended
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follow-up visits during the �rst year following gastric bypass surgery [14]. Interestingly, some studies
showed that the most important key factor to affect aftercare is the distance of patient's home from
urban areas [14,15]. In order to improve long-term results and follow-up after surgery, the use of
telemedicine or eHealth has been proposed for delivering healthcare to operated patients [11,15–18]. The
concept consists in the delivery of health-related services and information using telecommunication
technologies or digital devices. The bene�cial value of telemedicine as a unique postoperative care is not
yet established, but its association to standard care could improve clinical outcomes. A recent review by
Coldebella et al. [16] analyzing the use of telemedicine showed that the available literature is poor, but
that it improved some psychiatric disorders without signi�cant impact on weight loss and quality of life
[16]. The two RCTs included in this review did not report any data on physical activity.

The aim of our study was to evaluate a telemedicine intervention program dedicated to the promotion of
physical activity including teleconsultation and telemonitoring in the six �rst months following bariatric
surgery.

Methods
This study was conducted in two university teaching public hospitals in Paris area (France). It employed
a mixed-methods design [19] based on an open label randomized controlled trial that integrated
quantitative data collected by questionnaires and qualitative data through focus groups and in-depth
individual interviews using a sequential “QUANT -> quali” temporality design (the quantitative component
precedes the qualitative one and it is predominant). According to Creswell and Plano Clark (2011)’s
classi�cation [20,21], this study combined triangulation (to converge results from different methods in
order to validate interpretations) and complementarity (to reinforce, illustrate or clarify the results of one
method by those of another). Moreover, it applied an interpretative strategy for integrating the
quantitative and qualitative data collected. This study was approved by the institutional medical ethical
board (CPP 15053). This study was registered with the ClinicalTrials.gov identi�er: NCT02716480. The
sponsor was My Goodlife SAS (Paris, France).

Patients' inclusion

Patients who underwent bariatric surgery (gastric bypass, sleeve and adjustable gastric band) were
included from June, 2016 to July, 2018. Indications to perform surgeries relied on the guidelines
published by the National Institute of Health [22]. Patients were included in the study during the �rst week
postoperatively and were followed for 6 months. Telemedicine interventions began one month
postoperatively. Inclusion criteria were as follows: age >18 years, a preoperative weight less than 150 kg
(due to technical weight limit of the scale ), primary surgery only, no postoperative complication between
surgery and 1 month post-operative, a valid home web access with computer, tablet or smartphone, a
signed informed consent, ability to read and write French language and a valid a�liation to the French
social security. All patients who did not meet the inclusion criteria were excluded. At inclusion, the
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informed consent was signed and the medical team gave two wireless telemonitoring devices to the
patient: a connected body weight scale and a pedometer band (Terraillon©).

Randomization and allocation

The randomization was computer-generated and allocation of patients was generated after the patients
had signed the informed consent. Patients were randomized in two different and parallel intervention
groups including telemedicine: (i) remote physical coaching by phone led by a mobility coach (=TelePhys
group) or (ii) remote dietary coaching by phone led by a dietitian according to standard French guidelines
[22] (=TeleDiet group). In the TelePhys group, the web platform allowed self-administration of a
questionnaire to establish patient's diagnosis of mobility to enable personalized coaching. All coaching
teleconsultations lasted 20 to 30 minutes and were repeated monthly during the six-month period of the
study. For both intervention groups, the web platform tracked the parameters collected by connected
devices (pedometer and connected scale), organized appointments with patients and ensured the
traceability of exchanges with patients.

Primary outcome measure: number of steps

The primary outcome was the difference in the delta number of steps measured during a period of 14
days at the �rst and sixth postoperative months between the TelePhys and the TeleDiet groups. Data
were collected using the connected wireless watch pedometer.

Secondary outcomes

Weight change was analyzed during the 6 postoperative months using the connected weight scale and
reported as weight in kilograms (Kg) and percent of weight loss (%WL). Health-related quality of life was
measured at baseline and 6 months postoperatively using the Quality Of Life, Obesity and Dietetics
(QOLOD) scale analyzing �ve categories as physical impact, psychosocial impact, sex life, comfort with
food, and dieting experience [23,24].

Focus groups and individual interviews were conducted to qualitatively illustrate the patient’s experience
through the use of connected body-weight scale and watch pedometer, their eating practices and physical
activity behaviors after bariatric surgery. Drafts of the interview guides were revised accordingly after
review by researchers and clinicians who worked with bariatric patients. Interviews items were structured
into 3 major thematic areas: (i) social representations on healthy eating practices and physical activity,
(ii) social conditions for lifestyle changes, adaptation or inertia and, (iii) assessment on how health digital
devices and telemedicine helped them to implement nutritional prescriptions. Questions covered a range
of topics on dietary and physical activity behaviors, weight loss, and surgical experiences. Participants
were also asked to compare their pre-surgery and post-surgery experiences and to identify the factors and
conditions that induced changes in their own thoughts, attitudes and behaviors.

Statistical analyses
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The results are reported according to the criteria of the Consort Statement. An intention-to-treat analysis
was performed. Quantitative and qualitative variables were described by means (SD) and frequencies
(%). We tested for potential differences using Anova or Kruskall-Wallis test for continuous variables and
Fisher Exact test for discrete variables. Paired t-test was used for intra-group comparison. Data analyses
were conducted using SAS version 9.4 (SAS Institute) and p<0.05 was considered to indicate statistical
signi�cance.

Concerning qualitative analyses, individual and group interviews were audio-recorded and transcribed
verbatim. We performed a thematic content analysis with the support of the software ATLAS.ti 8.2.4
(ATLAS.ti.GmbH), coding the data with the constant comparative technique [25] around the three major
thematic areas (social representations, social conditions for lifestyle changes and assessment on e-
health devices for nutritional prescription adhesion) and cross-checking for accuracy. Quotes in this
paper were selected based on conceptual �t and according how they capture the common experiences
expressed by more than one interviewee.

Results
Patients

Ninety participants were included in the study. Mean (SD) age was 40.6 (±10.3) years and BMI was 43.3
(±5.6) kg/m2, with a vast majority of women (n=73; 81%). The most performed surgery was gastric
bypass (n=62; 69%), followed by gastric lap band (20%) and sleeve (11%). Preoperative characteristics
and type of surgery performed in the TelePhys and the TeleDiet groups are detailed in Table 1. The two
intervention groups were comparable at inclusion. Among the ninety patients enrolled, 70 of them
completed the study until the sixth month i.e. 22.2 % of lost to follow-up. Between the patients in
TelePhys group (n=38) and  TeleDiet group (n=32) who completed the study, we obtained 14-day number
of steps from the connected pedometer watch during the �rst and the sixth month in 23 (60.5%) and 20
(62.5%) patients respectively. Flow-chart of the study is presented in Figure 1.

Primary end-point

Concerning the number of steps, the two intervention groups presented signi�cant difference in the 14-
day period step numbers at the beginning of the study during the �rst month monitoring with a superiority
for the TelePhys group (1073.102 ± 471.102 versus 839.102 ± 437.102, p=0.045)(Table 2). There was no
more signi�cant difference between the two groups at the sixth month monitoring. An increase of the
mean number of steps between the �rst and the sixth month was found in both the TeleDiet
(delta=338.102±512.102) and TelePhys (delta=142.102 ± 535.102) groups but this delta was signi�cant
only in the TeleDiet group (p=0.010). Moreover even if the delta tended to be more important in the
TeleDiet group, no difference was found comparing the delta between the two intervention groups
(p=0.240).
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Using all the data concerning day steps monitored by the connected band pedometer, Figure 2 represents
the increase of the mean day steps in both groups. A peak of physical activity was seen monthly in each
intervention group corresponding to the days around coaching teleconsultation.

Secondary end-points

Weight change monitoring with the connected weight scale  

As expected, a signi�cant weight loss was observed with bariatric surgery for both intervention groups at
the sixth month (Table 3). No signi�cant difference was found between groups concerning the delta of
weight loss at the end of follow-up. The Figure 2 illustrates the decrease of the mean body weight in both
groups using all the data monitored by the connected weight scale.

Quality of life

The overall QOLOD scale increased between baseline and the 6th postoperative month was assessed in
21 patients of both TeleDiet and TelePhys groups. Each categories as "physical impact", "psychosocial
impact", "sex life", "comfort with food", "dieting experience" were signi�cantly improved at the end of the
follow-up; however, no signi�cant differences were found between the TeleDiet and TelePhys groups
(Table 4).

Experiences on e-health

For the qualitative study, a total of 18 participants were interviewed. Among the 10 patients from the
TeleDiet group, two had an individual interview (2/10) and eight participated to focus group (8/10).
Among the 8 patients from the TelePhys group, four had individual interview (4/8) and four participated
to a focus group (4/8). Interviews were conducted by a sociologist (KLP) and lasted for about 60 minutes
for the individual ones and between 150 and 200 minutes for the focus groups.

Interviewees from both groups considered telemedicine as a helpful complementary tool along their post-
surgery follow-up to strengthen their adherence to nutritional and physical recommendations. Four major
reasons were expressed: 1) “The regular contacts, in the very context of my daily life, with the coach
helped me to keep motivated in the efforts I needed to make in order to change my eating habits and start
moving more”, 2) “Having an expert with whom to speak regularly by phone about my situation was
reassuring”, especially because “even if medical team had previously informed us about the weight loss
process and food changes following surgery, these are actually hard to go through once back home”, 3)
“The coach asked me for what I was doing, in my real life; so we could work together on how to
customize” and 4) “It facilitates near-immediate responsiveness to individual problems and di�culties”
(basically related to the rapid and intense weight loss and erroneous beliefs or incomplete food
information) in order to achieve the expected behavioral changes.

Interviewees hold differing views on the usefulness of the digital health devices. Self-tracking in present
time allowed them to objectify the physical changes achieved and to get benchmarks in the effort to be
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provided. However not all participants were proved to be equal as regards to digital competences. Indeed,
the one less familiar with New Information and Communication Technologies (NICT) who could get some
help from their children made a passive use of the devices: more as a data to feed research than an
information to improve their own process of behavior change.

Whereas interviewees from the TeleDiet group were all satis�ed with the intervention, those from the
TelePhys group would have rather choose a dietary counselling as they considered it was too early for
them to get involved in physical activity. Despite their willingness, all interviewees expressed di�culties in
installing higher and sustained physical activity in the very context of their day-to-day lives. Adherence of
physical activity advice not only met professional and family constraints, but especially the lack of
transport and leisure infrastructures which could enable them to increase their walk or cycling time in a
daily base. The qualitative study identi�ed three major factors that jeopardize patients’ efforts to achieve
their physical activity goals, namely: 1) lack of urban policies that would promote outdoor activities with
either practicable green areas, safe pedestrian walkways and bike path network, and invest in sport
infrastructures accessible for everyone, 2) the long Paris-suburban areas of home-to-work travel time and
3) extended working hours.

Discussion
This study is the �rst randomized controlled trial (RCT) comparing the postoperative effect of physical
activity coaching by telemedicine in patients who had undergone bariatric surgery, compared to dietary
advices by telemedicine. An increase of the mean number of steps between the �rst and the sixth month
was found in both groups but this delta was statistically signi�cant only in the TeleDiet group (p=0.010)
and �nally no statistical difference was found comparing the delta between the two intervention groups.
A signi�cant increase in quality of life was observed in both groups without any signi�cant differences
between the two interventions

Overall, the present study proved that connected telemedicine with physical activity measurement was
feasible and acceptable, with a 77% rate of participants who had completed the 6-month follow-up period
despite technological problems with the connected devices. Indeed, 22% of participants stopped the
study mostly because of equipment dysfunctions.

On the other hand, results of the available literature suggest that the use of telemedicine has the potential
to improve the basic knowledge of bariatric surgery patients in the preoperative period, and also to
support patients in changing their lifestyle after surgery [11,16,18]. The results of these studies [11,16,18]
were supportive of telemedicine for providing health services in patients undergoing bariatric surgery.
Coldebella et al. [16] also showed that only two randomized controlled trials are available on this topic
and that telemedicine in association with standard dietary advices improved eating psychiatric disorders,
but did not impact weight and/or quality of life changes. As no data existed on the impact of
telemedicine on physical activity from RCT conducted in patients going through bariatric surgery, our
study was conducted to compare the postoperative effect of telemedicine with dedicated physical activity
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coaching on patient's mobility, illustrated by the number of steps prospectively collected via connected
wireless pedometer (Terraillon©). Interestingly, we did not �nd any effect on the total number of steps, nor
on weight loss and quality of life in comparison to standard dietary advice using telemedicine as well. As
the qualitative study brought in, professional and family constraints and lack of urban and transport
policy promoting physical activity may help to partly explain our null results.

A question persists: which process implicated in physical activity changes can be used to motivate
patients to adopt a more active lifestyle after bariatric surgery? A �rst hypothesis is that the addition of a
targeted physical activity coaching in the �rst six months following surgery cannot be e�cient because
of strong and signi�cant impact of weight loss during this time frame. During this postoperative period,
patients live a sort of "honeymoon" and weight loss, associated with standard dietary advices, are
su�cient enough to obtain the expected results. Previous studies support this theory and have shown
that the strong physiological effects of surgery during the initial weight loss phase were the most
signi�cant reasons for lack of signi�cant effect of behavioral treatment [6,15,26,27].

Moreover, it is now established that the earliest process of change in mobility is "raising awareness". This
theoretical aspect is really interesting but "raising awareness" in a chronic disease such as obesity cannot
be dissociated with the notion of time. Physical coaching via telemedicine for operated patient needs to
be analyzed with a more longer follow-up, in order to remove biases created by the immediate and
impressive effect of weight loss.  Long-term physical coaching associated with standard advices and
remotely delivered interventions must have an interest at the end of the weight loss phase for maintaining
a satisfying physical activity level for weight regain prevention.

The strengths of this study are illustrated by the fact that it represents the �rst multicentric connected
RCT achieving results on physical activity, with acceptable follow-up, and because it uses a
complementary qualitative approach to reinforce, illustrate or clarify results. Mixed methods research
helps capture the complex in�uences of individual and contextual processes [28]. Limitations include the
short follow-up and the small sample of the qualitative study which may preclude the drawing of any
de�nitive conclusions.

To conclude, our study was not able to show a signi�cant superiority of a telemedicine intervention
dedicated to physical activity in mobility recovery after bariatric surgery. The early postoperative time
frame for our intervention may explain the null �ndings. Further research will need to focus on long-term
interventions.
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Tables
Table 1:

Patients' characteristics at inclusion  

Variable   TelePhys group

N=45

TeleDiet group

N=45

Overall

N=90

Age Mean ± SD 41.9 ± 9.1 39.4 ± 11.4 40.6 ± 10.4

Women N (%) 38 (84.4%) 35 (77.8%) 73 (81.1%)

BMI (kg/m2) Mean ± SD 42.7 ± 5.2 44.0 ± 6.0 43.4 ± 5.6

Weight (kg) Mean ± SD 116.5 ± 15.8                124.0 ±16.6 120.3 ± 16.5

  Gastric lap band 8 (17.8%) 9 (20%) 17 (18.9%)

Types of surgey Gastric bypass 31 (68.9%) 31 (68.9%) 62 (68.9%)

  Sleeve 6 (13.3%) 5 (11.1%) 11 (12.2%)

BMI: Body mass Index; SD: standard deviation.  BMI and weight were preoperative data.
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Table 2:
Numbers of steps during the 14-day period of monitoring at the �rst and sixth postoperative months

in the TelePhys and TeleDiet groups

Variable   TelePhys group TeleDiet group P value*

Number of steps at M1 Mean ± SD 1073.102 ± 471.102 839.102 ± 437.102 0.045

N 31 32  

Numbers of steps at M6

 

Mean ± SD

N

1322.102 ± 523.102

23

1340.102 ± 623.102

20

0.915

 

Delta M6 – M1 Mean ± SD 142.102 ± 535.102 338.102 ± 512.102 0.240

  N 23 20  

P value**   0.250 0.010  

M1: �rst month; M6: sixth month; SD: standard deviation; *: Between group comparison; **: Intra-group
comparison.

 

Table 3:
Evolution of body weight monitored with the connected weight scale at the third

and sixth postoperative months in the TelePhys and TeleDiet groups

Variable   TelePhys group TeleDiet group P-value*

Weight M0 (Kg) Mean ± SD 116.5 ± 16 124.0 ± 16 0.033

  N 45 45  

Weight M3 (Kg) Mean ± SD 98.8 ± 16 101.6 ± 17 0.523

  N 28 28  

Weight M6 (Kg) Mean ± SD 86.8 ± 16 89.4 ± 15 0.500

  N 31 24  

Delta M6-M0 Mean ± SD -29.5 ±12.1 -31.3 ± 8.6 0.541

  N 31 24  

P value**   <0.0001 <0.0001  

M0: preoperative; M3: third month; M6: sixth month; SD: standard deviation; *: Between group
comparison; **: Intra-group comparison.



Page 13/15

 

Table 4:
Evolution of the health-related quality of life between the inclusion and the sixth

postoperative month in the TelePhys and TeleDiet groups using the Quality Of Life,
Obesity and Dietetics (QOLOD) scale

Delta M6 – M1   TelePhys group

N=21

TeleDiet group

N=21

P-value*

Physical impact Mean ± SD 20.76 ± 12.54 24.19 ± 16.63 0.455

Psychosocial impact Mean ± SD 15.95 ± 19.27 14.95 ± 20.06 0.870

Sex life Mean ± SD 11.90 ± 19.78 5.48 ± 23.39 0.278

Comfort with food Mean ± SD 8.19 ± 25.41 15.24 ±21.34 0.229

Dieting experience Mean ± SD 13.14 ± 21.58 10.67 ± 19.89 0.792

M1: �rst month; M6: sixth month; SD: standard deviation; *: Between group comparison

Figures
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Figure 1

Flow chart of the MyGoodTrip randomized trial
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Figure 2

Mean number of day steps and mean weight evaluated with the connected devices during the 6 months
in the TelePhys and TeleDiet groups steps


