Obesity Surgery
https://doi.org/10.1007/511695-022-06255-x

&IFS

ORIGINAL CONTRIBUTIONS q

Check for
updates

The Effects of e-Mobile Training and Consultancy Services on Bariatric
Surgery Patients: A Randomized Clinical Trial

Sevgi Deniz Dogan' - Sevban Arslan?

Received: 20 May 2022 / Revised: 10 August 2022 / Accepted: 19 August 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract

Purpose This study was conducted as a randomized controlled trial to determine the effects of e-mobile training and con-
sultancy services on self-care agency, body image, and quality of life in patients undergoing bariatric surgery.

Material and Methods This study was conducted as a randomized controlled interventional study. The sample of the study
consisted of 51 patients who met the sample selection criteria and volunteered to participate in the study in the Obesity
Center of a City Hospital. The patients in the experimental group received e-mobile training and consultancy services with
a mobile application developed specifically for bariatric surgery that started before the operation and lasted for 3 months
after the operation. CONSORT checklist was used to report the current study.

Results A statistically significant difference was found in the mean scores of Self-Care Agency Scale, Body Image Scale,
Moorehead-Ardelt Quality of Life II, and BMI of the patients in the experimental and control groups according to the pro-
cesses (p <0.05). There was no statistically significant difference between the groups in terms of preoperative, 1st, 2nd, and
3rd months of Self-Care Agency, Body Image, and Quality of Life scale mean scores (p > 0.05). There was a statistically
significant difference between the groups in favor of the experimental group in terms of the 1st, 2nd, and 3rd month BMI
averages (p <0.05).

Conclusions The findings indicate that e-mobile training and consultation services given to patients undergoing bariatric
surgery were effective in BMI measurements, but not on self-care agency, body image, and quality of life.

Trial Registration ClinicalTrials.gov Identifier: NCT05278767.

Keywords Bariatric surgery - Consultation - Patient education - Nursing, Mobile application

Key Points Introduction

o It is beneficial to provide planned trainings including home

care after discharge starting from the preoperative period to Obesity, which is the second most common preventable

patients who are planned for bariatric surgery and to provide
counseling services in line with patient needs.

o [t is beneficial to use mobile health applications for effective
weight loss after bariatric surgery.

e Mobile health applications should be used to ensure that patients
have access to accurate and reliable information after bariatric
surgery and to increase the quality of care.
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cause of death, is defined as body weight exceeding the
desired level in relation to height, occurring as a result of
excessive fat accumulation in the body [1]. According to
the 2016 data of the World Health Organization (WHO),
more than 1.9 billion adults are overweight, and 650 million
people are obese [2].

Obesity has negative effects on every system of the body
and brings together many health problems [3]. In addition,
obesity, which limits daily activities, also decreases self-
care agency, affects quality of life negatively with associ-
ated health problems [4, 5], and results in displease in body
image by creating a dissonance between body image and
self-image [6, 7]. Therefore, obesity should be considered
as a chronic disease and should be treated. Methods such as
medical nutrition therapy, exercise, behavior change therapy,
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and medical therapy can be used to treat obesity [8]. In cases
where these methods do not yield results, bariatric surgery
is chosen as the most effective method [1].

Although bariatric surgery is the most effective method
for obesity treatment, successful results are only possible
if patients gain the necessary knowledge, skills, attitudes,
and behaviors after the surgery [9]. In this context, it is very
important to provide consultancy services to patients who
are scheduled for bariatric surgery, in line with the planned
training and patient needs starting from the preoperative
period [1, 10-12].

Today, mobile devices such as smartphones and tab-
lets, which have become an integral part of our daily lives,
have undoubtedly influenced health care delivery [13]. The
increasing use of mobile devices in health care delivery has
also increased the interest in mobile health applications [14,
15]. With mobile health applications that provide ease of
access at any place and time, individuals can access health
information, as well as monitor and share various health
indicators [13]. In addition, reliable information and self-
help strategies provided by these applications support indi-
viduals in adopting healthy lifestyle behaviors and increase
their self-care agency and quality of life [16, 17].

Studies in the literature with bariatric surgery patients
emphasize that mobile health applications used after sur-
gery facilitate adaptation process of the individuals to a new
life [18-22]. However, the mobile applications used in these
studies focus on mobile health applications used to achieve
nutritional goals (weight loss, calorie counting, food diary,
etc.) and to increase physical activity after bariatric surgery.
In addition to monitoring nutrition and physical activity, no
studies were found where mobile health applications specific
to bariatric surgery were used that include comprehensive
trainings and live consultancy services to manage the sur-
gery process. Therefore, the main objective of this research
is to increase quality of life, self-care agency, and body
image satisfaction of the individuals by providing mobile-
based training and consultancy services that enable them to
easily access the right information at any time and place, to
prevent possible complications that may occur after bariatric
surgery, and to adopt healthy lifestyle behaviors.

Method
Research Design

This study was conducted as a randomized controlled inter-
ventional study. The study complies with the guidelines
of the Consolidated Standards of Reporting Trials (CON-
SORT). The CONSORT 2010 checklist of information to
include when reporting a randomized trial is included in
File S1.
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The population of the study consisted of patients who
underwent bariatric surgery in a public hospital between
July 2020 and July 2021. The sample consisted of patients
between the ages of 18 and 65, who were literate, able to
understand and speak Turkish, had no hearing impairment,
underwent bariatric surgery for the first time, had sleeve
gastrectomy or gastric bypass operation with laparoscopic
method, had no complications during the surgical interven-
tion, could use a smart phone, and who agreed to participate
in the study both verbally and in writing.

To calculate the sample size, power analysis was per-
formed after collecting the data from 20 bariatric surgery
patients (n;:10; n,:10). The results of the power analysis
using the G*Power 3.0.10 program indicated that minimum
sample size of 46 in total was sufficient (n:23; n,:23) with
90% power, 5% margin of error, and f=0.20 effect size.

Patients were divided into experimental and control
groups using a simple randomization methods. For all allo-
cations, randomization was applied with a computer-gener-
ated randomization table containing unique identifier num-
bers assigned to the participants, which concealed allocation
for the first researcher. The study was completed with a total
of 51 patients, 26 of which were in the experimental and 25
in the control group (Fig. 1).

Data Collection

The data of the study was collected in light of the literature
using Personal Information Form, Self-Care Agency Scale,
Body Image Scale, and Moorehead-Ardelt Quality of Life
Questionnaire II (MA-II).

Personal Information Form

The form, which was developed by the researchers in light
of the literature, included information and questions such
as patients’ age, gender, weight, height, marital status, level
of education, working status, chronic diseases, obesity and
surgical history, and surgical method used.

Self-Care Agency Scale

The Likert-type scale scores each statement between zero
and four. The scale consists of 35 items and the highest
obtainable score is 140. Self-care agency of the individual
decreases closer it is to zero and increases closer it is to 140.
Nahcivan found the Cronbach alpha of the scale to be 0.89
[23], and Cronbach’s alpha was 0.85 in this study.

Body Image Scale

The scale is a five-point Likert-type scale, and each state-
ment is scored between one and five. The minimum score
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Fig.1 CONSORT flow diagram
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obtainable from the 40-item scale is 40, and the maximum
score is 200. As the scores of the individuals decrease,
their satisfaction with body image decreases, and as their
score increase, their satisfaction with body image increases.
Hovardaoglu found the Cronbach alpha coefficient of the
scale to be 0.91 [1]. Cronbach’s alpha of the scale in this
study was 0.93.

Moorehead-Ardelt Quality of Life Questionnaire Il (MA-II)

The questionnaire consists of six questions in total, and
every item contains a picture related to the subject. Each
item of the 10-point Likert-type scale has the same weight.
The center of every item is zero, and each item’s score
increases by 0.10 points to the right and decreases 0.10
points to the left. The score obtainable from the scale varies
between — 3 and + 3. Scores between +2.1 and 3 indicate a
very good quality of life, and scores between —2.1 and — 3
indicate a very poor quality of life. Ates and Cebeci found
the Cronbach alpha of the scale to be 0.83 [24]. Cronbach’s
alpha in this study was 0.82.

Mobile Training and Consultancy Application

The bariatric surgery mobile app, developed by the research-
ers, is based on Android operating system and can be down-
loaded free of charge from the Google Play Store. The app
provides training and live consultation for patients who have
undergone bariatric surgery.

The app includes care, nutrition, and exercise training
for patients undergoing bariatric surgery, starting from the
preoperative period, and covering the first 3 months after

surgery, as well as a food and an exercise diary, and weight
tracking interfaces that will help patients develop healthy
lifestyle behaviors while adapting to their new lives.
In addition to these, there is a live consultation where
patients can communicate with researchers and interfaces
with questionnaires and answers to frequently asked ques-
tions by patients.

Experimental and Control Group

Written and oral consent was obtained from the patients with
face-to-face interviews prior to the surgery, and the Personal
Information Form was completed. The patients received a
short (20-30 min) training about the mobile application, the
mobile app was downloaded to the mobile devices of the
patients, and a username and a password were set by the
researcher to access the system. The patients were asked to
fill out the data collection forms (BMI, Self-Care Agency
Scale, Body Image Scale and MA-II), which were located
in the questionnaires menu of the app, prior to the opera-
tion, and 1st, 2nd, and 3rd month after the operation. In
addition, the features of the mobile app (live consultation,
weight tracking, exercise, and food diary) were reminded
every month. Also, as a part of the provided consultation,
the importance of using the drugs and vitamins the doc-
tors had prescribed, as well as implementation of the diet
and exercise suggestions, was reminded and asked if they
experienced a health problem related to the operation during
this period. Control group patients received standard care
and follow-up protocols during this period. Patients were
thanked after the research for participating in the study.
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Data Analysis

The statistical analyses of the study were made using
IBM SPSS Statistics 24. The data was interpreted with
frequency tables, descriptive statistics, independent
samples #-test, and repeated measures test for normally
distributed data and Mann—Whitney U and Friedman
tests for data that was not normally distributed. In addi-
tion, y° cross tabulation was used to analyze the rela-
tion between the two qualitative variables.

Ethical Considerations of the Study

To conduct the study, an approval from the Cukurova Uni-
versity’s Non-Invasive Clinic Research Ethics Committee
(Meeting no: 97 Decision no:9), a written approval from
the Health Directorate of Province of Isparta, and approv-
als from the writers by e-mail to use the scales in the study
were obtained. In addition, verbal and written consent was
obtained from the patients after giving them information
about the study.

Results

The groups are independent and homogenous in every
descriptive characteristic (p > 0.05) (Table 1).

There was a statistically significant difference (p <0.05)
in the Self-Care Agency Scale scores between experimen-
tal and control groups in different stages. Findings regard-
ing which group accounted for the statistical difference can
be found in Table 2.

No statistically significant difference was found between
experimental and control groups before the operation or
Ist, 2nd, and 3rd month after the operation in Self-Care
Agency Scale scores (p > 0.05, Table 2).

There was a statistically significant difference between
experimental and control groups during different stages
in scores of the Body Image scale (p < 0.05). Findings
regarding which group accounted for the statistical differ-
ence can be found in Table 3.

There was no statistically significant difference between
experimental and control groups before the operation and
Ist, 2nd, and 3rd month after the operation in Body Image
Scale scores (p > 0.05).

There was a statistically significant difference between
the MA-II mean scores of experimental and control groups
during different stages (p <0.05). Findings regarding
which group accounted for the statistical difference can
be found in Table 4.

@ Springer

There was no statistically significant difference between
experimental and control groups prior to the operation
and 1st, 2nd, and 3rd month after the operation regarding
MA-II scores (p > 0.05, Table 4).

There was statistically significant difference in BMI
(kg/m?) mean scores of experimental and control groups
during different stages (p <0.05). Findings regarding
which group accounted for the statistical difference can
be found in Table 5. There was a statistically significant
difference between the groups during 1st, 2nd, and 3rd
month BMI (kg/m?) mean scores (p <0.05). Experimental
group had statistically significantly lower BMI (kg/m?)
mean scores in 1st, 2nd, and 3rd months compared to the
control group (Table 5).

Discussion

There are many studies suggesting that training and con-
sultation provided to individuals increases self-care agency
[1, 25, 26]. In a study by Ciray Giindiizoglu and associates
(2019), where determining self-care agency of individuals
with obesity was aimed at, individuals who received training
regarding obesity had higher self-care agency than individu-
als who did not [4]. In another study by Giiven and Akyolcu
(2020), training and consultation that started from preop-
erative period and followed 3 months after the surgery, and
which was implemented using a training booklet, increased
self-care agency of bariatric surgery patients [1]. In this
study, 1st, 2nd, and 3rd month self-care agency mean scores
of the experimental group were higher than the scores of the
control group but the difference was not statistically signifi-
cant (p>0.05), Table 2). It is possible that these findings
result from the technology literacy of the participants, which
may not be sufficiently developed, as well as from the inabil-
ity to effectively use the interfaces of the mobile application.
In addition, collecting the data during the COVID-19 global
pandemic, and trainings on health, hygiene, and cleaning
given from various channels to improve and maintain health
during this period, may have also increased self-care agency
of the patients in both the experimental and control groups.

Usta and Aygin (2020) reported in their study that
6 months of comprehensive training and consultation ser-
vices using a post-bariatric surgery training booklet and a
video CD, significantly increased body image satisfaction
[10]. In this study, the 1st, 2nd, and 3rd month mean scores
of the Body Image Scale of the patients in the experimental
group, who were given e-mobile training and consultation
services for three months after bariatric surgery, were higher
than the patients in the control group, but the difference was
not statistically significant (p > 0.05, Table 3). This can be a
consequence of the fact that the rapid change in body shape
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Table 1 Comparison of descriptive characteristics of the patients (N=51)

Experimental group (n=26) Control group (n=25) Test
X + SD Median [min-max] X + SD Median [min—max]
Age 37.73+12.97 36.5 [19.0-66.0] 39.88+11.88 42.0 [20.0-66.0] t=-0.617*
p=0.540
BMI (kg/m?) 41.40+3.62 41.2 [35.4-48.7] 44.54 +5.34 42.7[37.4-54.9] Z=-2265"
p=0.063
n % n %
Sex
Male 6 23.1 5 20.0 7=0071¢
Female 20 76.9 20 80.0 p=0.789
Education level
Primary school 9 34.6 9 36.0 £=0.033°
High school 10 38.5 9 36.0 p=0.984
University 7 26.9 7 28.0
Working status
Yes 11 423 10 40.0 7$=0.028°
No 15 57.7 15 60.0 p=0.867
Economical situation
Income less than expenses 9 34.6 10 40.0 £=0.012°
Income equal to expenses 17 65.4 15 60.0 p=0914
Marital status
Married 18 69.2 14 56.0 =0472°
Single 8 30.8 11 44.0 p=0.492
Presence of child
Yes 19 73.1 18 72.0 7 =0.007°
No 7 26.9 28.0 p=0.931
Chronic disease
Yes 12 46.2 9 36.0 7$=0.204°
No 14 53.8 16 64.0 p=0.651
Surgery experience
Yes 17 65.4 16 64.0 £=0011¢
No 9 34.6 9 36.0 p=0.918
Obesity history
<10 years 3 11.5 2 8.0 7 =0.180°
> 10 years 23 88.5 23 92.0 p=0.671
Bariatric surgery method
Gastric bypass 18 69.2 18 72.0 72 =0.047°
Sleeve gastrectomy 8 30.8 28.0 p=0.828

3Independent sample-£, "Mann-Whitney U, Pearson-y>

after bariatric surgery cannot be accompanied by psycho-
logical changes [27, 28]. Especially with individuals who
have been obese their whole lives, cognitive reconstruction
is slower than fast and excessive weight loss [6]. Therefore,
3-month period of follow-up/control might be too short for
assessing body image changes after operation.

No statistically significant difference was found between
experimental and control group patients prior to the opera-
tion and 1st, 2nd, and 3rd month after the operation in
regards of the mean scores of MA-II (p > 0.05, Table 4).
Similarly, Wild and associates (2015) found that 1-year-
long training based on video conference provided to

patients who underwent bariatric surgery did not influence
quality of life of the individuals [29]. Mangieri and associ-
ates (2019) demonstrated that mobile health applications
used by bariatric surgery patients, who were followed for
24 months, were effective for improving and maintaining
weight loss, but did not affect quality of life outcomes [21].
However, there are also studies in the literature demon-
strating that face-to-face training and consultation given to
individuals after bariatric surgery improves quality of life
[1, 10]. These results suggest that, compared to face-to-face
training, e-mobile training is inadequate in creating suffi-
cient confidence in individuals and limits communication.
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Table 2 Comparison of Self-Care Agency Scale of patients during different stages

Self-Care Agency Scale Experimental group (n=26) Control group (n=25) Test
X + SD Median [min—max] X + SD Median [min-max]
Preoperative® 93.92+16.23 96.5 [56.0-128.0] 90.64+26.13 89.0 [11.0-130.0] t=0.537*
p=0.595
13 mount™ 102.69+11.32 104.0 [84.0-122.0] 97.84+17.83 99.0 [69.0-140.0] t=1.115%
p=0.255
2" month® 104.54+9.29 106.5 [81.0-120.0] 98.08 +14.31 98.0 [70.0-126.0] r=1.314*
p=0.196
3" month® 104.35+9.14 104.5 [80.0-117.0] 100.08 +18.53 101 [31.0-126.0] Z=—1.481°
p=0.139
Test F=9.211° 7$=10.929¢
r=0.000* p=0.012%
[0-1,2,3] [0-3]
*<0.05

#Independent sample-z, bMann—Whitney U, ‘repeated measures, 9Friedman

Table 3 Comparison of body image scores of patients during different stages

Body image scale Experimental group (n=26) Control group (n=25) Test
X + SD Median X + SD Median
[min—max] [min-max]
Preoperative © 128.19 +24.68 125.5 [81.0-181.0] 131.24+29.39 121.0 [94.0-196.0] Z=—-0.179"
p=0.858
1* mount™” 135.58 +25.88 128.0 [97.0-188.0] 128.92+25.62 120.0 [98.0-185.0] Z=—1.112%
p=0.266
2™ month® 142.96 +25.42 138.5 [106.0-198.0] 129.84+31.13 126.0 [44.0-188.0] t=1.652°
p=0.105
3" month® 148.58 +£23.24 147.0 [112.0-199.0] 139.76 +26.48 131.0 [94.0-195.0] t=1.265°
p=0212
Test F=5.170° £ =15.585¢
p=0.007* p=0.001*
[0-2,3](1-2,3] [0,1-3]
*0<0.05

aMann-Whitney U, ®independent sample-t, “repeated measures, *Friedman

Table 4 Comparison of MA-II MA-II Experimental group (n=26) Control group (n=25) Test
scores of patients during — —
different stages X +SD Median [min-max] X + SD Median [min—max]

Preoperative @ 050128  0.5[(—2.8)=(2.5)] 0.13+£0.124  —0.1 [(-2.5)=(3.0)] ¢=1.052"

p=0.298
1* mount) 1.01+1.09 1.3[(-1.2-3.0)] 0.70+1.34 1.0 [(-2.0-3.0)] r=0.902?
p=0.372
2™ month® 1474090 1.7[(-0.5—(2.8)] 1.17+1.26 1.6 [(=2.0-(3.0)]  $=0.984%
p=0.330
3" month® 1724087  19[(-0.)-(3.0)] 132+1.42 1.7[(=3.0-29)] Z=-0.773"
p=0.439
Test F=13.898° 1 =37.423¢
p=0.000% p=0.000%
[0-2,3][1-3] [0-2,3][1-2,3]
*0<0.05

*Independent sample-t, "Mann-Whitney U, repeated measures, *Friedman
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Table 5 Comparison of body mass index (kg/m?) mean scores of patients during different stages

BMI (kg/m?) Experimental group (n=26) Control group (n=25) Test
X + SD Median [min-max] X + SD Median [min-max]
Preoperative® 41.40+3.62 41.2[35.4-48.7] 44.54+5.34 42.7 [37.4-54.9] Z=—2.265
p=0.063
1% mount! 36.66+3.69 36.1 [29.9-45.2] 40.36+5.61 38.0 [33.9-52.8] Z=-1318
p=0.020%
2" month® 33.95+3.75 34.1 [27.7-42.5] 37.57+5.42 34.5[31.5-50.3] Z=-2.1017
p=0.036*
3" month® 31.73+3.68 31.6 [23.5-39.0] 35.35+5.39 32.9 [28.8-48.2] Z=-2.139"
p=0.032%
Test F=233.768" 1 =T4.407°
p=0.000% p=0.000%*
[0-1,2,3][1-2,3][2-3] [0-1,2,3][1-2,3][2-3]
#00<0.05

“Mann-Whitney U, "repeated measures, “Friedman

In addition, the lack of face-to-face communication may
cause limited consultation services.

Studies with bariatric surgery patients emphasize that
mobile health applications used after surgery facilitate
the adaptation process to a new life in individuals and,
in parallel, support weight loss [18-22]. Mangieri and
associates (2019) demonstrated in their study that mobile
health applications that track diet and activity are effective
in improving and maintaining weight loss with bariatric
surgery patients that they followed for 24 months [21]. A
systematic review (2020) examining 38 studies reported
that mobile health applications used after bariatric and
metabolic surgery were effective in providing weight loss
and health-related behavior changes in individuals [20].
In this study, the Ist, 2nd, and 3rd month BMI (kg/mz)
mean scores of the experimental group were found to
be significantly lower than the control group (p <0.05,
Table 5). These results suggest that e-mobile training and
consultation services, especially in relation to nutrition
and exercise, are effective in weight loss after bariatric
surgery. In addition, interfaces such as weight tracking,
calorie counting, and food and exercise diaries that the
experimental group patients used via the e-mobile applica-
tion, may be beneficial.

Conclusions

The findings demonstrated that e-mobile training and con-
sultation services given to patients undergoing bariatric
surgery were effective in BMI measurements, but not on
self-care agency, body image, and quality of life of the
individuals. In line with these results, providing planned
training to patients who are scheduled for bariatric surgery,

starting from the preoperative period, and including post-
discharge home care, providing consultancy services in line
with patient needs, and developing a mobile application and
testing it by integrating it with hospital-based programs, are
recommended. Mobile health applications should be used
to ensure that patients have access to accurate and reliable
information after bariatric surgery and to increase the qual-
ity of care. As for future research, conducting studies that
will have a longer follow-up period to evaluate the effects of
the mobile application, and to plan qualitative studies that
evaluate the use of the mobile application, usage barriers,
as well as positive and negative aspects, are recommended.
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