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Leveraging mobile technologies to improve longitudinal quality
and outcomes following bariatric surgery
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Obesity is the leading cause of death worldwide and a
significant contributing factor to heart disease, diabetes,
and many other life-limiting health burdens (1). In the
United States alone, the prevalence of obesity rose from
30.5% in 2000 to 39.8% in 2016 and has been cited as a
leading factor in the slowing of US mortality improvement
over the last few decades (2,3). Without a doubt, the
obesity epidemic requires careful attention as the search for
medical, environmental, and health policy solutions to this
complex problem continues.

Although adults with severe obesity comprise only one-
third of the population of employed adults with obesity
[body mass index (BMI) >30], they are responsible for nearly
two-thirds of the annual excess costs attributable to obesity,
amounting to more than $40 billion per year (4). Obesity-
related work absenteeism also costs employers $9 billion
dollars annually (5). Despite its poor uptake nationally,
bariatric surgery is the most effective treatment for severe
obesity. Nearly 40 randomized controlled trials and more
than 140 observational studies over the past two decades
have concluded that bariatric surgery results in greater rates
of weight loss and comorbidity resolution, reduced overall
mortality, and improved quality of life for severely obese
patients when compared to behavioral weight loss strategies
alone (6,7). On average, patients who undergo surgery lose
45-60% of their excess body weight within one year of
surgery. Additionally, bariatric surgery is associated with
increased long-term survival (8).

Despite favorable overall outcomes on mortality, weight
loss, and comorbidity resolution, weight regain after
bariatric surgery is a significant concern for many patients.
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Observational studies have evaluated weight trajectories
following surgery. The data indicate that most patients
achieve maximum weight loss at one year, followed by
gradual weight regain (9). These studies also demonstrate
variability in trajectories, with some patients beginning to
regain weight as early as 6 months post-surgery. Weight
regain following bariatric surgery is concerning because
it can lead not only to decreased quality of life, but also a
return of obesity-related comorbidities that had previously
resolved with bariatric surgery (e.g., hypertension,
dyslipidemia, type 2 diabetes). Evidence from trials
indicates the potential for behavioral interventions to slow
rates of weight regain following bariatric surgery. In recent
systematic reviews, nine RCTs were reviewed that tested
behavioral interventions for weight loss maintenance after
bariatric surgery (10,11). These interventions focused on
increasing adherence to dietary recommendations such
as limiting caloric intake and increasing protein intake;
increasing physical activity; and addressing behavioral issues
that contribute to overeating and sedentariness. Issues with
design and trial implementation make it difficult to draw
conclusions about the efficacy of the interventions. Despite
some limitations, these studies demonstrated the potential
efficacy of weight maintenance interventions.

How best to reach patients after bariatric surgery with
behavioral interventions for weight maintenance and
improve their overall long-term outcomes remains elusive.
Currently, the ideal state would include lifelong follow-up
with bariatric surgery practices. In fact, the American
Society for Metabolic and Bariatric Surgery (ASMBS)
requires lifelong follow-up in its national quality registry.
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While this can improve the profession’s understanding of
the natural progression of this patient population, there is
evidence supporting the benefits of long-term follow-up
as well. Spaniolas and colleagues found that completion
of the 3, 6, and 12 months follow up appointments was
independently associated with excess body weight loss
(EBWL) >50% and total weight loss >30% (12). Similarly,
patients who completed scheduled annual follow up visits
demonstrated significantly greater %EBWL than those
who were unable to attend their appointments (13). This
evidence suggests that for patients who undergo weight loss
surgery, increased contact with their multidisciplinary team
is associated with superior long-term outcomes.

However, a significant limitation is surgical practices lack
of capacity to provide this level of face to face follow-up
for all patients who have undergone bariatric surgery.
Primary care clinicians may provide another group who
can provide this vital service. Though, patients and their
primary care clinicians may lack the necessary time, relevant
knowledge, or general comfort with management of weight
regain or other complications after bariatric surgery. The
literature has described a multitude of factors contributing
to postoperative attrition among bariatric patients (14-17).
Factors associated with high rates of attrition range from
socioeconomic influences to inability to miss work and
distance from an urban center. It is clear that many patients
are not attending their appointments due to an inability
to travel to the physician. As such, it is vital that surgeons
engage with patients and their primary care clinicians in
novel ways. Mobile health technologies may provide this
missing link.

There is currently a plethora of evidence-based resources
available online from reputable sources. However, coalescing
these into easily accessible and understandable tools has
proven difficult. With clear benefits to patients, longitudinal
follow-up must be a priority of surgical practices, patients,
and payers. Novel telehealth strategies have begun to take
shape in health systems (18), but have not become fully
mainstream and lack standardization or interoperability.
In a recent review of the literature, Coldebella and
colleagues report that 9 of the 10 studies identified describe
positive clinical results among postoperative patients
after implementation of telemedicine technologies (19).
Weineland et 4/. found that utilization of telephone support
coupled with online modules is associated with improved
quality of life and eating habits (20). Further, there
have been several feasibility studies regarding the use of
videoconferencing in the postoperative setting (21,22). Wild
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et al. found that postoperative patients with preoperative
depression symptoms had significantly improved health
related quality of life and lower postoperative depression
scores (22).

While initial feasibility studies and small-scale prospective
trials demonstrate encouraging results, focused efforts
to identify the most appropriate, effective modalities for
use in patients undergoing bariatric surgery and specific
implementation strategies that can lead to widespread
adoption. Identifying the key stakeholders and providing
suitable resources and training to succeed in these telehealth
endeavors is vital. Ultimately, an integrated, inter-professional
approach to the longitudinal management of obesity,
especially after bariatric surgery, that incorporates mobile
technologies will serve to benefit us all.
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