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Could technology help us tackle the
obesity crisis?

“While past technological innovations in food production and
labor-saving devices may be driving the obesity epidemic, recent and
emerging technological advances also offer promise for addressing

the challenges of weight loss.”
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Technological changes in the last century have
brought about profound change in the types
and amounts of foods that people consume
and the amount of physical activity in which
they engage. One result has been a dramatic
(and continuing) increase in bodyweight;
at present, 2.1 billion people are overweight
(BMI 225 kg/m?) worldwide, and 700 million
are clinically obese (BMI >30 kg/m?). Over-
weight and obesity are associated with severe
health consequences and decreased quality of
life, and have been declared an ‘epidemic’ by
the WHO 1
Unfortunately, current  intervention
approaches have significant shortcomings.
Bariatric surgery produces the most weight
loss, but has potential for severe medical com-
plications and is often followed by weight
regain [2.3]. Weight loss medications are only
minimally effective (unless paired with life-
style interventions) and also come with signifi-
cant side effects. Dieting on one’s own or with
the help of a professional (e.g., medical doc-
tor, dietician, nutritionist) produces minimal
weight loss and weight regain is the norm [4].
Structured, behavioral weight loss treatments
involving nutritional education, behavioral
change principles, and psychological strategies
are considered the first line of treatment and
do produce clinically significant weight loss
(5-10%, on average) [s
ments are expensive to deliver, require highly

1. However, these treat-

trained clinicians (of which there is a short-
age), achieve unsatisfactory weight loss for
many, and appear to be effective only as long
as frequent clinician contact is maintained,
after which most participants regain most or
all of their lost weight [5]. Of note, the prescrip-
tions that these programs utilize (involving
tailored caloric intake goals that are appropri-
ately offset by energy expenditure in the form
of physical activity) reliably achieve weight
control [6]. The core problem is that most peo-
ple find it difficult to adhere to these strategies
due to biological predispositions to consume
high-calorie food and to conserve energy (7]
This difficulty with adherence is multiplied
as the rate of weight loss slows or stops and
motivation and accountability decrease.

While past technological innovations in
food production and labor-saving devices may
be driving the obesity epidemic, recent and
emerging technological advances also offer
promise for addressing the challenges of weight
loss. Below are five ways that technology may
help us tackle the obesity epidemic.

Videoconferencing

While continuous in-person meetings with
weight control experts produce the best out-
comes, in-person meetings are inconvenient
and availability of such experts is limited. Vid-
eoconferencing allows for meetings to occur
virtually, eliminating the need for coaches to
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be local. Improvements in computing processors, broad-
band speeds and video compression have made home
videoconferencing relatively easy, inexpensive, and high
quality (8. In fact, group videoconferencing is now pos-
sible, thus increasing the efficiency of this medium [9).
Thus far, weight control interventions delivered by vid-
eoconference have been shown to produce clinically
meaningful weight losses [10].

Exergames

Weight control, especially weight loss maintenance, gen-
erally requires a substantial amount of physical activity;
a common prescription is one hour of moderate-to-vig-
orous activity most days of the week. However, many
individuals find exercising tedious or unpleasant, and
thus are not adherent. ‘Exergames’ are designed to make
exercising fun, and use platform sensors (e.g., Wii Fit),
a camera, location tracking (global positioning system
[GPS] sensor) and/or accelerometry (e.g., a sensor) to
track movement. Exergames are appealing because they
combine exercise with entertainment, creating social
and competitive elements to game play [11]. New devel-
opments include virtual reality (technology that creates
an immersive and interactive system, providing users
with the illusion of entering and/or interacting with a
virtual world, for example, Astrojumper, in which vir-
tual, space-themed objects fly toward the player, who
must use their own physical movements to avoid colli-
sions) [12], and augmented reality (interface technology
using machine vision and 3D graphics to embed virtual
content in a real-world view, for example, Pokemon Go,
in which players search and catch virtual creatures in
their real-world surroundings using a map and a mobile
device) [13]. Of note, even games that are not designed to
encourage physical activity (i.e., players are drawn by the
gaming aspects and not by a desire to be more physically
active) can significantly increase physical activity lev-
els. For example, in just 2 months Pokemon Go players

walked 4.6 billion km while playing the game.

Sensor-based tracking

In order to track the calorie intake-expenditure bal-
ance necessary for weight loss, exercise and food/drink
consumption must be accurately measured. However,
traditional methods of tracking these factors are taxing
and unreliable, resulting in poor adherence and accu-
racy. Accelerometers (e.g., in a band, watch or phone)
now automatically capture movement and upload data
to a tracking application [14]. Automatic tracking of eat-
ing may soon be possible through bite, photographic or
chemical analysis [15]. For now, web and smartphone
apps allow relatively simple tracking using extensive
food databases and barcode scanners that are linked to
nutritional data [16].

Mobile & web-based applications
Sophisticated web- and smartphone-based programs
offer a suite of features to aid in weight control. Exam-
ples include nutritional information, cooking and
shopping aides, a library of weight control strategies,
prompting and facilitating self-monitoring of activity
and eating, personalized goal setting, visualization of
behaviors in reference to goals, feedback on behavior,
and providing encouragement [1718]. Some apps take
advantage of social reinforcement and accountabil-
ity by proposing challenges, managing rewards, and
encouraging competition among social connections.
A recent innovation is the integration of algorithms
(mathematical models of behavior that can specify the
relationships between multiple variables and continu-
ously adapt based on new data) [19]. These algorithms
can be used to achieve sophisticated forms of person-
alization. For example, algorithm-powered apps can
maximize potency by tailoring when an intervention
is delivered and what form it will take, and by custom-
izing the physical activity and dietary goals (e.g., based
on past performance) [20]. Some experimental systems
are also now testing the use of ‘reinforcement learn-
ing’ to continuously optimize the choice and nature of
interventions based on a particular person’s patterns of
response to various forms of intervention [21].

Computerized neurocognitive training

The decisions we make about eating are likely deter-
mined much more by ‘implicit’ (quick, automatic)
than by ‘explicit’ (slower, reasoned) cognitive pro-
cesses. As such, ultimately, the most successful inter-
ventions may be those that train implicit processes,
such as inhibitory control (the mechanism that stops
an automatically motivated response), attention, work-
ing memory (the mechanism that holds and organizes
information), and attitudes. For example, researchers
have demonstrated that completing a computerized
inhibitory control training (especially over the course
of days or weeks) alters eating patterns and perhaps
even results in weight loss [22].

Conclusion & future perspective

New and emerging technologies have promise for con-
fronting the obesity epidemic. Technology offers excit-
ing solutions for promoting weight control behaviors,
including apps and devices that make it relatively easy
to track physical activity and calorie intake, smart-
phone apps capable of providing in-the-moment inter-
ventions, exergames that make physical activity more
motivating and rewarding, personalized weight con-
trol coaching via tailored, computerized algorithms,
remote obesity interventions capable of delivering
effective, low-cost interventions regardless of location,
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and computerized training programs that improve
basic cognitive capacities necessary for exerting behav-
ioral self-control. Yet, there are two important limita-
tions on the excitement we should have about the capa-
bility of technology to tackle the obesity epidemic.
First, virtually none of the solutions described above
has been subjected to adequate empirical scrutiny. For
example, Exergames have been shown to increase phys-
ical activity, but only in smaller trials that are not well
controlled [23]. Web- and mobile-based weight loss pro-
grams have proven to be effective, though less so than
in-person interventions, and not necessarily for weight
loss maintenance [24]. Cognitive training programs
appear to shift eating patterns, but it is not yet clear
for how long or how profoundly or for whom [25]. Sec-
ond, certain types of behavioral change may depend on
the type of accountability and support that can only
be delivered by a person. Perhaps the ultimate answer
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lies in some combination of technology and human

touch, in other words, what some have called ‘touch
plus tech’ [26].
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