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■ IN BRIEF The majority of patients with type 2 diabetes are not active 
at recommended levels, and many do not have access to behavior change 
programs to support lifestyle change. Thus, tools and programs designed to 
promote the adoption and maintenance of physical activity using technology 
may be helpful. This article reviews the evidence regarding the use of 
technology tools such as the Internet, mobile applications, social media, and 
video games and provides suggestions for evaluating the potential benefit of 
such tools for behavior change. 

Physical activity has numerous 
health benefits pertinent to type 
2 diabetes care. Exercise plays 

a role in prevention and control of 
insulin resistance and optimal diabe-
tes management and in prevention 
of diabetes-related complications, in-
cluding cardiovascular disease, mental 
health problems, diminished quality 
of life, and overall mortality. Lifestyle 
modification programs promoting 
physical activity and modest weight 
loss have been shown to reduce the 
incidence of type 2 diabetes signifi-
cantly (1,2), and moderate exercise 
has been shown to have indepen-
dent positive effects on A1C even 
in the absence of changes in body 
weight (3). There may be further 
benefit to A1C derived from higher- 
intensity exercise (4) and from re-
sistance training (5,6). Evidence is 
also accumulating on the metabolic 
risks of sedentary behavior separate 
from physical activity and the bene-
ficial effects of breaks or disruptions 
in sedentary time with nonsedentary 
behaviors (7,8).

For patients with type 2 diabe-
tes, the American College of Sports 
Medicine and the American Diabetes 
Association joint position statement 

(9) recommends accumulating at 
least 150 minutes of moderate to vig-
orous aerobic exercise such as brisk 
walking on at least 3 days of the 
week and avoiding having more than 
two consecutive days without aero-
bic activity because of the transient  
beneficial effects of aerobic activity 
on insulin sensitivity (10). Despite the 
numerous benefits of physical activ-
ity, prevalence estimates for regular 
activity in adults with type 2 diabe-
tes are low, ranging from 29% (11) 
to 39% (12) and are well below the 
norm of 48–52% for aerobic exer-
cise in U.S. adults without diabetes 
(13). Some studies suggest that older 
females with type 2 diabetes are at 
particularly high risk for not engag-
ing in any physical activity (14).

Systematic reviews and meta- 
analyses suggest that behavioral 
interventions are more effective 
at increasing physical activity lev-
els than standard clinical care in 
general-population adults and in 
patients with type 2 diabetes (15). 
However, the majority of patients 
may not have access to or cannot 
conveniently access evidence-based 
behavioral interventions in their 
community (16). Difficulties in sus-
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taining interventions because of cost 
or access issues have increased inter-
est in developing more accessible 
interventions using the Internet and 
mobile technologies. 

Most patients have access to the 
Internet and cell phones, although 
seniors ≥65 years of age tend to lag 
behind other adults in their adoption 
of technology (17). For example, in 
2014, 91% of younger adults are esti-
mated to have cell phones, whereas 
only 77% of seniors are cell phone 
users. Very few seniors (18%) are 
smartphone users. Rates of Internet 
use are fairly high; 59% of seniors 
report Internet use, compared to 
86% of adults overall (17). Despite 
somewhat lower rates of technology 
adoption overall, those seniors who 
are online are regular Internet users 
(71% use the Internet every day) 
and have positive opinions about 
online information. 

Technology tools for management 
of diabetes risk factors have demon-
strated positive effects on A1C and 
weight (18), and interactive technolo-
gies that encourage self-management 
and behavior change are beneficial 
for improving diabetes-related health 
outcomes (19). Given that the major-
ity of patients with type 2 diabetes 
are not likely to be active at recom-
mended levels, tools and programs 
designed to support the adoption and 
maintenance of physical activity using 
technology may be helpful. Indeed, 
a systematic review (20) showed the 
effectiveness of technology-based 
interventions that promoted physical 
activity specifically among patients 
with type 2 diabetes. This article aims 
to provide a brief review of different 
approaches to using technology to 
change behavior and motivate ongo-
ing participation in physical activity 
and to assist providers in making 
evidence-based recommendations 
for use of these tools to their patients. 

Internet Interventions
The Internet, accessed via com-
puter or smartphone, has been the 
predominant technology used for 

physical activity promotion. Self-
monitoring devices, mobile applica-
tions (apps), social media, and vid-
eo games are newer tools. Many of 
these newer technologies also use an 
Internet connection for data transfer 
or access to additional features such 
as social media.

Internet interventions to change 
behavior have been distinguished 
from merely using technology to pro-
vide information or patient education 
materials (21). A formal definition of 
Internet interventions suggests that 
they are comprehensive in nature, 
often based on and mimicking ele-
ments of evidence-based approaches, 
and include ongoing monitoring 
and feedback on behavior change 
(22). Internet interventions include 
information and recommenda-
tions for change, but information 
provision is considered necessary 
but not sufficient to change behav-
ior. Programs typically also include 
interactive elements to apply specific 
behavior change techniques, includ-
ing self-monitoring and feedback, 
goal-setting, prompting, or creating 
specific action plans. Increasingly, 
mobile devices such as smartphones 
and tablets are used to access the 
Internet and web-based interven-
tions, or, more recently, stand-alone 
apps that can be downloaded onto 
devices. Objective physical activ-
ity monitoring tools that are small, 
portable, wearable technologies are 
often combined with other Internet-
delivered features to allow accurate 
tracking of patient behavior.

Empirical Rationale for Use
Systematic reviews published on 
Internet-delivered interventions for 
physical activity promotion (23,24) 
suggest that they can be more ef-
fective than a waiting-list control or 
usual care strategies. Although the 
magnitude of increase in physical 
activity does not appear to be large, 
the readily accessible nature of these 
programs and their low cost increase 
their potential for public health im-
pact. The effects of Internet-delivered 

physical activity interventions are 
likely to vary with the intensity of 
the program; those that are more 
intensive, including some super-
vised contact with a health educator 
or interventionist (23,24), and that 
include information or recommen-
dations that are tailored to individ-
ual users (23) are most effective. In 
a review of technology interventions 
for diabetes self-management (20), 
specific behavior change techniques 
were difficult to isolate, but general 
features of more effective Internet 
physical activity programs included 
monitoring of physical activity, feed-
back, goal-setting tools, and use of a 
personal coach (via phone or e-mail). 

Monitoring of the behavior one 
is attempting to acquire, called 
self-monitoring, has been a tech-
nique associated with positive change 
and is often considered the corner-
stone of promoting health behavior 
change (25,26). Monitoring of behav-
ior allows patients and providers to 
see how target behaviors align with 
goals. Self-regulation theory pos-
its that behaviors should align with 
goals over time and that feedback and 
encouragement on progress toward 
goals can be helpful in shaping new 
behaviors (25).

Self-monitoring was commonly 
achieved with pencil and paper; how-
ever, mobile technologies including 
apps and wearable activity monitors, 
enhance the ease with which patients 
can now self-monitor. Sophisticated, 
small devices worn at the wrist or 
hip monitor movement, acceleration, 
geolocation, and sometimes other 
aspects of activity, including heart 
rate and galvanic skin response. 
Simpler devices, called step counters 
or pedometers, are readily available 
and inexpensive. Pedometers provide 
an easy method for monitoring steps 
taken and allow patients to see their 
progress toward achieving activity 
goals. A recent meta-analysis of 
pedometers in type 2 diabetes (27) 
showed that using pedometers was 
associated with a significant increase 
in steps of ~1,822 steps/day on aver-
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age. A general rule of thumb for 
converting steps to miles of walking 
is ~2,000 steps/mile. These promising 
data suggest that patients with type 
2 diabetes who have access to simple 
pedometers or more complex moni-
toring devices such as Fitbit activity 
trackers, Jawbone UP, or apps for 
their smartphone that use GPS such 
as RunKeeper can benefit from the 
self-monitoring and feedback func-
tions such technologies provide. 

There is emerging evidence that 
interventions to promote physical 
activity may be more effective when 
they include self-monitoring plus 
at least one other technique such as 
assistance with goal-setting, feedback 
on performance, review of goals, and 
techniques such as prompts, planning, 
focus on past successes, barrier identi-
fication, and problem-solving (15,28). 
Our own studies of Internet-delivered 
weight loss interventions for diabetes 
prevention have consistently demon-
strated the positive effects of feedback, 
support, and problem-solving pro-
vided by human counselors via e-mail 
(29). Although the effects of human 
counselors appear to be robust, we 
have also shown that computerized 
feedback using algorithms that mimic 
counselor feedback can promote ini-
tial behavioral changes (29). 

Although effective, behavior 
change counseling with professionals 
is not always possible. The emergence 
of Web 2.0 technologies and social 
media have created new opportuni-
ties for promoting behavior change 
(30). Whereas early Internet and Web 
1.0 content was unidirectional, with 
information shared with a reader or 
consumer and few creators of content, 
Web 2.0 media enable communica-
tion that is multidirectional, open, 
participatory, interactive, and col-
laborative (31,32). Social media such 
as social networking sites, blogs, 
photo- and video-sharing apps, vir-
tual worlds, and wikis (websites that 
allow collaborative editing by users) 
exemplify the characteristics of Web 
2.0 (32,33) and have expanded the 
potential for using their unique com-

munication features and encouraging 
physical activity in innovative ways. 

Social Media
Recent estimates indicate that al-
most three-fourths (73%) of online 
adults use social media in the form 
of social networking sites (34). Social 
networking sites such as Facebook, 
Twitter, Instagram, and LinkedIn 
are web-based platforms that enable 
users to create profiles, connect to 
other users, and post their own (e.g., 
user-generated) content (i.e., text, 
photos, or videos) (32,35). Use of 
social networking sites has increased 
exponentially over time in all age-
groups, with the highest use among 
young adults aged 18–29 years 
(90%) (36). Among Internet users, 
data from September 2013 indicate 
significantly greater use by women 
(78%) than by men (69%), and by 
Hispanics (79%) relative to white 
and black users (72 and 73%, respec-
tively) (34). Of the variety of social 
networking site platforms that exist, 
Facebook is the most popular, with 
an estimated 71% of U.S. online 
adults using it.

Empirical Rationale for Use
A large body of empirical evidence 
demonstrates the importance of so-
cial networks and social support and 
their influence on health (37,38). 
Before the dramatic growth in and 
adoption of social media, systematic 
reviews had concluded that strong 
evidence exists on the effectiveness 
of social support interventions in 
community settings for increasing 
physical activity in adults (39,40). 
Among people with type 2 diabetes, 
findings from a review of behavior-
al interventions for physical activity 
and A1C indicated that intervention 
components that encourage social 
support or social change, in addition 
to other behavior change techniques, 
may help to promote clinically sig-
nificant improvements in A1C (14). 
With advances in technology, Web 
2.0 has enabled the creation of social 
media, including social networking 
sites that facilitate the online provi-

sion of the structures, processes, and 
functions of social relationships that 
are theorized to affect health out-
comes. Although no single theory 
underlies Web 2.0, communication, 
participation, collaboration, open-
ness, and user-centeredness are key 
principles exemplified by social me-
dia (32,41,42). Social networking 
sites in particular can supplement 
or replace in-person social networks, 
with the potential advantages of al-
lowing for anonymity and asynchro-
nous interaction while overcoming 
barriers of physical distance or geo-
graphic isolation. 

To date, most studies of online 
social networking specific to people 
with diabetes have been qualitative 
analyses describing how patients use 
Facebook mainly to share clinical 
information, request diabetes-specific 
advice, and provide encouragement 
and support (43,44) and have eval-
uated the quality and safety of social 
networking sites related to diabetes 
(45). An analysis of the 15 most pop-
ular online social networking sites 
for people with diabetes showed con-
siderable variety in the experts that 
participated (e.g., physicians, admin-
istrators, or diabetes educators), the 
initiation of conversation topics 
(moderator vs. member), oversight of 
discussion content (e.g., no policing, 
self-policing, or administrator review 
of information validity), whether 
advertising was allowed, and funding 
sources (46). Another observational 
study found that the quality of 10 
diabetes-focused social networking 
sites was variable, with 50% of sites 
exhibiting content consistent with 
clinical practice recommendations 
and diabetes science (45). Taken 
together with a systematic review of 
social media in chronic disease man-
agement (32), there is little evidence 
to date on how best to use social 
media and social networking sites 
to promote the adoption of physical 
activity behaviors among patients 
with diabetes. 

Although recent reviews have 
indicated the growing use and 
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promise of social media and social 
networking sites for health promo-
tion and chronic disease management 
(30,47), there is modest evidence to 
date supporting the effectiveness of 
these approaches in behavior change 
interventions in general popula-
tions (32,48,49). Studies that have 
examined the potential for deliver-
ing physical activity interventions 
completely or in part through social 
networking sites have emerged only 
recently (50,51). These health behav-
ior interventions have attempted 
to capitalize on functions of online 
social media such as enabling the giv-
ing and receiving of social support to 
promote adoption of physical activity. 
Among people with type 2 diabetes, 
social media and social networking 
site–based interventions for the pur-
pose of enhancing physical activity 
have yet to be examined. 

Given the relatively nascent 
research on social media interventions 
for health promotion, we focus here 
on the most popular existing social 
networking platforms (Facebook 
and Twitter) that have been used 
to deliver health behavior interven-
tions and the functions that these 
platforms provide. We also describe 
examples of interventions that have 
used these platforms to promote 
physical activity or physical activity 
in combination with diet or weight 
loss that may have implications for 
clinicians and providers working with 
people who have diabetes.

With its prevalent use, Facebook 
has been most commonly used in 
health promotion interventions; an 
estimated 63% of Facebook users 
go to the site at least daily, and 40% 
visit more than once per day (34). 
A recent systematic review (49) 
identified four online interventions 
that used Facebook in randomized, 
controlled trials of physical activity 
(50–52) or weight loss interventions 
(53). One small pilot study (n = 10) 
found significant improvements in 
physical activity, whereas the results 
of two larger physical activity trials 
(n ≥86) suggested increases in self- 

reported physical activity over time in 
both intervention and self-help edu-
cation comparison groups, with no 
differences between groups (49). In 
our Facebook-based physical activity 
intervention for young adult cancer 
survivors, we found significant differ-
ences in light physical activity such 
as easy walking and yoga after the 
12-week study period, with the inter-
vention group reporting 135 more 
minutes of light activity relative to a 
self-help comparison group, although 
we did not find differences in mod-
erate to vigorous activity (50). This 
significant increase in light activity 
achieved through a Facebook-based 
intervention is encouraging and 
demonstrates the potential for social 
networking site–based approaches to 
promote activity in some populations. 
Given the growing evidence that sed-
entary behavior increases risks for a 
number of health conditions, includ-
ing diabetes (7,8), replacing sedentary 
time with light activity could be a 
potential focus for clinicians trying 
to encourage physical activity among 
people with diabetes. 

In two of the Facebook-based 
physical activity intervention stud-
ies to date, Facebook was used to 
encourage participants who were not 
real-world acquaintances to engage 
in sharing information, advice, and 
support (50,51). In our study among 
young adult cancer survivors, com-
parison group participants received 
weekly Facebook messages and a 
pedometer and had access to a secret 
(i.e., closed-access) Facebook group 
that allowed social interaction to nat-
urally emerge, whereas intervention 
group participants received Facebook 
messages enhanced with behavioral 
lessons and a pedometer, had access 
to a self-monitoring website to 
record activity, and had access to a 
secret Facebook group with a mod-
erator actively encouraging group 
discussion and social interaction. 
Although interaction and engage-
ment were variable and decreased 
over time, interestingly, there were 
no differences between moderated 

and peer-only groups in the number 
of participants’ posts and the qual-
itative content of those posts. Thus, 
peer-only Facebook groups, when 
used in conjunction with other evi-
dence-based approaches to promoting 
physical activity, may have potential 
for encouraging physical activity 
among people experiencing health 
conditions such as cancer or diabetes. 

Enlisting support through social 
media such as Twitter is an approach 
that has been used to promote weight 
loss. Although estimates of Twitter 
use indicate that it lags behind 
LinkedIn and Pinterest (18, 22, and 
21%, respectively), researchers have 
capitalized on its functionality to 
deliver social support in the context 
of weight loss interventions (54) and 
to characterize how people have used 
Twitter during weight loss attempts 
(55). One behavioral intervention 
study reported that increased engage-
ment with Twitter, which was mostly 
in the form of providing informa-
tional social support, was associated 
with greater weight loss (54). 

Overall, additional research is 
necessary to better understand how 
social media can be used effectively 
to promote physical activity, increase 
retention in and engagement with 
interventions or programs, and 
expand the dissemination of effective 
physical activity interventions (49). 
While such research evidence accrues, 
it is clear that people with type 2 dia-
betes have used and continue to use 
social media to connect with oth-
ers, seek health-related information, 
and offer and receive emotional and 
informational support. Social support 
derived through these social media 
networks, both from friends and oth-
ers with similar health experiences or 
those interested in engaging in more 
physical activity, have the potential 
to help people with type 2 diabetes 
adopt physical activity and stay moti-
vated to maintain behavior changes.

Video Games
Video games are a unique delivery 
medium for physical activity inter-
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ventions that incorporates aspects of 
both Internet and social media. They 
also hold promise for addressing one 
of the most pressing challenges in 
physical activity promotion: moti-
vating sustained activity over time. 
By nature, video games provide a 
framework for goal-setting, feed-
back, and reinforcement that is often 
highly motivating. In fact, games are 
defined as intrinsically motivated ac-
tivities (i.e., they are played for their 
own sake, in the absence of external 
coercion or rewards) (56). Effective 
video games present a series of chal-
lenges that increase in difficulty as 
players’ skill level increases, pro-
viding opportunities for acquiring 
and practicing new skills and then 
demonstrating their mastery. These 
games can be integrated into more 
comprehensive websites, social me-
dia, and apps or delivered as stand-
alone experiences.

Video gaming is a multibillion 
dollar industry with wide reach. It has 
been estimated that, as of 2013, 59% 
of Americans play some type of video 
game (57). Video games have broad 
appeal; >70% of players are adults, 
and 48% are female (57). Although 
the prevalence and demographics 
of playing active video games (i.e., 
games that require or encourage body 
movement) are not clear, brisk sales of 
these games indicate their broad and 
lasting appeal. The few studies spe-
cific to active gaming have found that 
approximately one-fourth of youths 
play these games (58) for an aver-
age of 80 minutes/week (59). Little 
is known about the extent of active 
gaming among adults, although the 
primary target demographic for these 
games is middle-aged women (60).

Active video games come in many 
different forms. Motion-controlled 
console games, typically played on 
Nintendo, Microsoft, or Sony home 
consoles, are the form most often 
studied. Motion-controlled games 
use body movement, rather than 
button presses, as an input. Motion 
controls may include hand-held 
accelerometer controllers, f loor-

based mats or boards, and cameras 
that evaluate full-body movement. 
Representative games include Wii 
Sports, Wii Fit, and Just Dance. All 
three current-generation consoles 
(Nintendo Wii U, Microsoft Xbox 
One, and Sony Playstation 4) incor-
porate motion controls. Xbox One 
and Playstation 4 use camera-based 
systems, and Wii U uses a combina-
tion of handheld motion controllers 
(“Wiimote” and a tablet controller) 
with a floor-based board. 

In addition to more typical active 
games, on the three latest consoles, 
Nintendo and Microsoft offer broader 
exercise options in two programs. 
Wii Fit U includes content similar to 
previous Wii Fit titles but adds inte-
grated social networking, photos and 
videos, and lifestyle activity tracking 
using a pedometer. Xbox Fitness inte-
grates sophisticated camera-based 
feedback into popular workout video 
titles, offering an extensive program 
of different types of exercises (e.g., 
P90X, Insanity, and Ripped in 30). 
These videos are enhanced with gam-
ing elements such as challenges and 
an achievement system.

Mobile games are played using 
smartphones and tablets. Typically, 
GPS and built-in accelerometers are 
used as inputs to the devices. These 
games vary widely, from lengthy 
narrative-based walking or run-
ning games (e.g., Zombies, Run!, 
and The Walk) to casual games that 
allow players to use their steps to buy 
things in the game (e.g., the Striiv 
app’s MyLand game). These games 
may be appealing to a broad audi-
ence because they do not require the 
purchase of an additional device such 
as a dedicated gaming console. Their 
portability also raises new possibilities 
for socializing and outdoor play that 
are not possible with television-based 
console games.

Augmented reality games often 
can be played via multiple devices. 
Rather than create a virtual world, 
these games append virtual aspects to 
the real world. For example, a game 
might use the camera of a smart-

phone to overlay virtual ghosts onto a 
real room. Activities such as geocach-
ing and laser tag could be considered 
augmented reality. Google’s Ingress 
is a popular example. Ingress assigns 
each player a faction in a futuristic 
political struggle. Players must use 
their mobile devices to find and 
claim virtual portals, which exist 
in real-world landmarks. Like other 
scavenger hunt–type games, this 
game requires physical co-location (or 
near co-location) to real-world places 
for many of its activities, thus encour-
aging physical activity for travel. 

Empirical Rationale for Use
Numerous review articles have sur-
veyed the literature on active gam-
ing. Most of these have found prom-
ising results in laboratory studies 
and equivocal results in intervention 
studies (61–64). Active video games, 
when measured during short, dis-
crete play periods, are typically more 
active than sedentary screen time 
(i.e., video gaming or TV watching) 
and less active than traditional sports 
or exercise. They can produce moder-
ate-intensity physical activity among 
children (62–64) and both young 
(65) and older adults (66).

Active video games studied thus 
far among children (as in the vast 
majority of the literature) do not 
appear to motivate sustained activ-
ity levels over time (67–70). It is 
likely that this lack of adherence 
is the result of boredom (i.e., the 
games are not sufficiently enjoyable). 
Interventions that use games as tools 
in a more comprehensive intervention 
(71), that use games as part of super-
vised exercise rather than for home 
use (72), and that encourage social 
play (73) are likely to be more suc-
cessful in producing adherence.

Intervention results in adults are 
more encouraging. Interventions have 
shown success in numerous health 
and behavior outcomes, includ-
ing increased physical activity (74), 
improved physical function (75), 
improved cognition (75,76), reduced 
depression (77), and weight loss (78), 
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and in numerous subpopulations, 
including postpartum women (79), 
older adults (75–77), and individu-
als with chronic illnesses (80). These 
more positive results in adults make 
sense, given that most active video 
games are made for and marketed 
to adult women rather than children 
(60).

Although results for physical 
activity outcomes vary greatly, many 
of the studies reviewed suggest 
that active games may be effec-
tive as replacements for sedentary 
screen time (67–69). A recent study 
among older adults found that add-
ing sessions of walking in place 
during commercials to individuals’ 
TV-watching time produced health 
benefits similar to that of a traditional 
walking intervention (81). Many 
active games are as or more active 
than walking in place (82) and are 
convenient for use during such short 
breaks in TV-watching time. 

The few studies that have inter-
vened in populations with diabetes 
have shown promising results. Most 
of the studies have been conducted in 
older adults with type 2 diabetes. A 
10-week, camera-based active gaming 
intervention led to improved physi-
cal function and decreased fall risk 
(83). A 12-week Wii Fit intervention 
found improvements in A1C, fasting 
glucose, physical activity, weight, 
diabetes-dependent impairment, 
and quality of life (84). Another 
intervention used “cybercycles” that 
combined stationary cycling with 
video gaming and found improve-
ments in executive functioning after 
a 3-month intervention (76).

Active video games are a flexible 
tool to support diabetes manage-
ment through physical activity; they 
can be used as an adjunct to other 
self-management tools (to increase 
motivation) or in isolation (to deliver 
behavior change techniques and 
increase motivation). By selecting 
games with specific characteristics, 
patients may accrue physical activity 
of light to moderate intensity during 
game play, as well as potentially 

replace harmful sedentary behaviors 
with healthier ones. 

Recommendations and Lessons 
Learned
Although studies have used tech-
nology to enhance physical activity 
specifically in patients with diabe-
tes, related studies may offer insights 
into the specific functionalities of 
Internet, social media, and games 
that might be targeted as determi-
nants of physical activity behaviors. 
Based on empirical findings from 
the literature and our experiences in 
developing and implementing inter-
ventions using these tools, we have 
collected a series of evidence-based 
recommendations (Table 1) and les-
sons learned (listed below) related to 
using technology to encourage phys-
ical activity. Here, we highlight as-
pects of these technologies that may 
be most applicable to and potential-
ly efficacious for patients with type 
2 diabetes.
• Patient access and interest in 

using technology is likely to vary. 
Consider individual preferences 
and compatibility in making 
recommendations for various 
technology tools for physical activ-
ity promotion. Matching the tool 
type and specific delivery mecha-
nism or communication channel 
to individuals’ circumstances may 
improve acceptance and adher-
ence. Both novelty and choice are 
important factors in motivation 
to continue both physical activity 
and using a high-tech tool. Where 
possible, suggesting multiple 
options for patients at once and 
suggesting that they try new tools 
over time may improve adherence. 

• Patients who are geographically 
isolated or have lower levels of 
social support may benefit from 
participating in social media and 
social networking sites specific to 
diabetes. Given their potential 
reach, consider using existing pop-
ular platforms such as Facebook 
and Twitter to interact with or 
connect patients in ways that 

are responsive to how people use 
social media (e.g., sharing with 
friends and providing emotional 
support). Encourage patients to 
look for online groups to join, 
friends to follow, or blogs to read 
that are written by those with sim-
ilar physical activity goals. Most 
active video games include options 
for virtual cooperation and com-
petition via the Internet.

• The quality and safety of health 
information shared in social 
networks is variable. Consider 
directing patients to reputable 
websites and social media sources 
of diabetes management, health, 
and physical activity information.

• The advantages of Internet-
delivered interventions, apps, 
mobile games, and social media 
include expanded reach, low cost, 
increased interactivity, potential 
for engaging subgroups that are 
typically more challenging to 
reach (e.g., racial/ethnic minority 
communities), and the ability to 
quickly provide personalized mes-
sages (30,85,86).

• Limitations of using technology 
tools for physical activity promo-
tion may include challenges with 
ensuring safety and credibility of 
information (43,45,46), measur-
ing engagement and outcomes, 
and possibly variable effectiveness 
among populations with limited 
health literacy or of lower socio-
economic status (30).

 All of the technology tools 
reviewed here are popular and have 
substantial research supporting their 
preliminary effectiveness for enhanc-
ing physical activity. These tools have 
the capability to remotely deliver 
functions of behavioral interventions 
that have been shown to improve 
physical activity and A1C among 
patients with type 2 diabetes (e.g., 
goal-setting and social support).

Internet interventions that are 
more comprehensive in nature and 
include self-monitoring with other 
features (e.g., goal-setting, prompts, 
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and feedback) have the most research 
evidence to support their effects on 
physical activity and behavior change; 
however, few are available to patients 
outside of research settings.

Newer apps and wearable devices 
that track activity are readily avail-
able, sometimes low in cost, and often 
include connections to social media 
to allow patients to give and receive 
support for physical activity, both 
with other patients and, potentially, 
with providers. The predominant 
features of many of these devices 
(e.g., self-monitoring) have been 
well researched; however, there is lit-
tle empirical evidence to determine 

the effectiveness of such stand-alone 
intervention tools.

There is a growing evidence base 
for social media interventions and 
active video games. Although there 
is evidence for the effectiveness of 
social support in interventions to 
promote physical activity, the use of 
social media for health promotion 
has only recently emerged, and there 
are several unknowns regarding how 
to best capitalize on the features of 
online social networks to encourage 
physical activity and behavior change 
among people with type 2 diabetes. 
The widespread availability and use 
of social media suggest that it could 

be a feasible and low-cost approach 
to support patients in their efforts to 
engage in physical activity. Because 
of the broad range of game types 
available, active video games vary in 
their effects on activity and health 
outcomes. Many games, in partic-
ular those that encourage full-body 
movement, produce moderate-inten-
sity activity, and most are sufficiently 
active to replace sedentary time with 
more active screen time.

In conclusion, high-tech tools 
hold promise for translating 
evidence-based components of behav-
ioral interventions into formats that 
can be disseminated for clinical, 

TABLE 1. Recommendations for the Use of Technology for Exercise Motivation
Recommendations Rationale Potential Methods and Examples

Promote knowledge and skills Website components beyond 
information provision increase the 
effectiveness of online interven-
tions (87).

Refer patients to high-quality information and 
social media sources (e.g., the American Diabetes 
Association, the American Heart Association, or 
http://exerciseismedicine.org). 

Encourage social support 

 

Social support interventions are 
effective for promoting physical 
activity (39,40). Users of large diabe-
tes-specific Facebook groups provide 
emotional support (43).

Encourage patients to consider using social 
networking site groups, forums, chatting, 
messaging, competitions, cooperation, and 
group goals.

Promote engagement with 
the technology

Engagement increases adherence 
and retention.

Use and recommend tools that provide 
dynamic content to increase interactivity and 
entertainment value (e.g., social networking 
site groups focused on adopting physi-
cal activity). 

Provide rich, positive feed-
back, including objective 
feedback, biofeedback, and 
feedback from providers

Feedback is the bedrock of behav-
ioral intervention; richer feedback is 
more motivating (29,88,89).

Provide specific positive information and 
shaping toward overall goals; where pos-
sible use human coaches or computer-tai-
lored feedback and include steps, calories 
burned, distance, heart rate, and GPS maps 
of walks/jogs.

Encourage feelings of  
autonomy and choice

Providing choices produces greater 
motivation to exercise over time (90).

Present patients with multiple, meaningful-
ly different options (e.g., wearable activity 
monitor or monitoring smartphone app, 
dance or sports video game).

Promote goal-setting Specific goal-setting is associated 
with improved activity outcomes (91). 

Use tools that encourage specific daily and 
longer-term goals (e.g., 10,000 steps/day and 
exercise 5 times/week).

Encourage self-monitoring Self-monitoring has been found to be 
highly successful in interventions (28). 

Provide step logs, activity calendars, and 
workout tracking.

Encourage full-body 
movement

Full-body movement produces great-
er energy expenditure.

Select video games that monitor user inputs 
from the entire body rather than just the 
arms (e.g., cameras) or apps that measure 
distance (GPS).

Frame physical activity as 
fun rather than exercise, 
using movements that are 
inherently fun

Game-themed active games are 
rated more fun than workout-themed 
ones (92). Posture and movement can 
influence mood (93,94).

Recommend tools or games that provide a 
fun context for activity (e.g., running from 
zombies, walking through the Grand Canyon, 
or donating steps to charity).

D
ow

nloaded from
 http://diabetesjournals.org/spectrum

/article-pdf/28/1/45/505200/45.pdf by guest on 23 April 2024



5 2  S P E C T R U M . D I A B E T E S J O U R N A L S . O R G

 F R O M  R E S E A R C H  T O  P R A C T I C E  /  D I A B E T E S  A N D  E X E R C I S E  

community, and individual use by 
patients with type 2 diabetes.
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