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Abstract
Patients’ behaviors have a substantial impact on postoperative outcomes following bariatric
surgery. Thus, studying patients’ behaviors is essential to learning how to optimize postoperative
outcomes. In order to be most effective, this research should employ the best tools available for
assessing patient behaviors. Unfortunately, traditional methods of behavioral assessment (e.g.,
questionnaires and clinical interviews) rely primarily on patients’ retrospective self-report, which
is often inaccurate. Despite their significant shortcomings, these types of assessments continue to
predominate. However, technological advances now allow for much greater accuracy in the
assessment of patient behaviors via devices such as accelerometers and palmtop computers.
Accelerometers allow for patients’ physical activity to be measured objectively in great detail, in
real-time, in patients’ natural environment. Ecological Momentary Assessment (EMA) via
palmtop computer or mobile phone allows for assessment of important behaviors, such as eating
and activity behaviors, to be measured with many of the same advantages. Furthermore, new
computer-assisted technologies are in development that will further facilitate behavioral
assessment. Technology also has the potential to play an important role in the delivery of
behavioral interventions aimed at bariatric surgery patients, given that Internet-based treatments
have already proven effective for non- surgical weight loss, are often highly cost-effective and
easily disseminable. Future research should evaluate the efficacy of these programs for bariatric
patients.
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Importance of Patient Behaviors in Bariatric Surgery Outcomes
Although bariatric surgery is currently the most effective treatment for severe obesity, up to
25% of patients fail to achieve adequate weight loss(1-2), while others experience sizeable
weight regain often within 2 years of surgery.(3) Although suboptimal outcomes can be
partially attributed to surgical factors, patient behaviors are thought to play a prominent role
as evidenced by the recent description of bariatric surgery as “behavioral surgery.”(4)

Despite the overall power and potential of bariatric surgery, patients often have difficulty
adhering to recommended postoperative changes in eating and physical activity (PA)
behaviors(5-8), which relate to poorer weight loss outcomes.(9-11) For example, Sarwer and
colleagues found that poorer adherence to postoperative dietary recommendations was
associated with smaller weight losses over time in 200 Roux-en-Y gastric bypass (RYGB)
patients.(9) Bond et al. showed that among 122 RYGB patients who were inactive
preoperatively, those who remained inactive at 1-year postoperatively lost significantly less
weight compared to those who became active (or met national PA guidelines).(10) Similarly,
Colles and colleagues found that smaller pre- to postoperative increases in leisure-time PA
and more frequent recurrence of preoperative eating patterns were associated with poorer
weight loss in 129 laparoscopic adjustable gastric banding (LAGB) surgery patients at 1-
year postoperatively.(11) While the above studies appear to indicate the importance of
assessing patient behaviors and the potential role of behavioral interventions in improving
postoperative outcomes, they are limited by the use of subjective recall measures which may
be prone to inaccuracies and bias.

In this review, we detail the limitations of using subjective recall measures to assess patient
behaviors. We then discuss how newer measurement technologies such as pedometry/
accelerometry and ecological momentary assessment (EMA) have recently been applied in
the bariatric surgery population to provide real-time assessment of activity and eating
behaviors, respectively. Additionally, we provide an example of how Internet technology in
the form of interactive, individually-tailored online behavioral programs is being used to
promote long-term postoperative weight loss success. Finally, we discuss potential future
applications of technology for measurement and modification of patient behaviors and end
with recommendations to improve the quality of behavioral assessment and intervention in
the field of bariatric surgery.

Limitations of Using Subjective Recall Measures in Behavioral Bariatric
Surgery Research

The measurement of patient behaviors in bariatric surgery research has relied largely on
retrospective self-report measures such as questionnaires and clinical interviews, which
depend on patients’ ability to recall behaviors, experiences, and/or environmental conditions
over periods ranging from days to years. While it is assumed that patients are able to give an
accurate report, this assumption has been rarely tested. A growing body of evidence suggests
that individuals are highly accurate at recalling information about unique events (e.g., “the
day I had surgery”), but highly inaccurate at recalling information about individual
experiences that are “frequent, mundane, and irregular” (e.g., episodes of eating, physical
activity, chronic pain, use of medication).(12) Given that behavioral researchers are
frequently interested in the latter, and rarely interested in the former, these inaccuracies are,
or should be, cause for concern.

The inaccuracies of retrospective self-reports are attributable to a combination of simple
forgetting, a variety of mental “shortcuts” that individuals use to reconstruct their memory
when forgetting has occurred, and a desire to please their health care providers by reporting

Thomas et al. Page 2

Surg Obes Relat Dis. Author manuscript; available in PMC 2012 August 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



“good behavior.”(12-14) For example, bariatric surgery patients may be asked about the
frequency, size, and composition of their meals during follow-up visits with their surgeon
and surgical support team (e.g., nurses, nutritionists). However, most individuals cannot
remember the details of every meal and snack eaten within the last few days or weeks.
Notably, when asked to recall their pattern of eating, patients will rarely give the accurate
answer (i.e., “I can’t recall exactly.”). Instead, they will make assumptions about what their
behavior must have been in order to produce an answer.(12, 15)

The assumptions that are used to reconstruct memory are susceptible to bias. For example,
Consistency Bias may lead a patient is likely to assume that their past behavior is essentially
the same as their current behavior, and so they will give a report about their behavior during
the last month that actually only reflects their behavior during the most recent few days.
Other examples of bias that negatively affect retrospective self report measures include
Mood Congruent Memory Bias (i.e., patients are more likely to recall positive information
when happy and negative information when unhappy), and the Peak Effect (i.e., patients are
more likely to remember and generalize events of high intensity). For a more extensive
discussion of biases that influence retrospective recall, see Schwarz, 2007 or Gorin & Stone,
2001.(13, 15)

Ecological validity is another cause for concern associated with retrospective self-report
measures.(13-14, 16) Behavioral information that is collected in an artificial environment such
as a research laboratory or physician’s office may not generalize to an individual’s natural
environment. For example, as described in detail below, there is a substantial discrepancy
between self-reported levels of PA obtained from bariatric surgery patients in a research
setting, and levels of PA in the same individuals measured objectively via accelerometry in
the natural environment.(17) Problems with generalizability are a well-known threat to the
external validity of research findings, but like the other types of bias described above, this
threat is often ignored by researchers and clinicians.

The problems associated with using self-report measures to assess health behaviors have
been demonstrated empirically in a variety of studies. For example, studies using doubly-
labeled water have shown that dietary recall measures are susceptible to systematic
underreporting that is influenced by individual difference characteristics (e.g., body size,
body dissatisfaction, dietary restraint, ethnicity).(18-20) Pencil-and-paper food diaries are
subject to many of the same problems, partially because individuals tend not to complete
them in real-time, as instructed.(21) Levels of adherence to self-care behaviors such as blood-
glucose monitoring(22) and use of prescription medication(23) also differs substantially when
measured objectively versus by self-report. Discrepancies between objective and self-report
measures have also been demonstrated in bariatric surgery patients. For example, we have
shown that accelerometer-determined changes in moderate-to-vigorous physical activity
(MVPA) from pre- to 6-months postoperatively are much smaller than self-reported
changes.(17)

Biased information collected via retrospective self-report measures may lead researchers to
invalid conclusions that could influence postoperative outcomes. For example, a current
controversy in the field of bariatric surgery concerns the role of binge eating in surgical
weight loss outcomes. Early studies suggested that reports of preoperative binge eating may
be associated with poor weight loss outcomes (24), while a more recent study indicates that
patients with and without preoperative binge eating achieve similar weight losses at least
within the first year after surgery.(25) The mixed conclusions of these studies may be due to
inconsistent and/or inadequate assessment of binge eating behavior in this population. Thus,
having valid and reliable data on patient behaviors is essential to resolving such
controversies and developing appropriate behavioral guidelines for pre- and postoperative
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care. Recent advances in technology show great promise for addressing the limitations
inherent in retrospectively measuring patients’ physical activity and eating behaviors, and
assisting with patient care, as described in the following sections.

Technologies for assessing activity and eating behaviors in the bariatric
surgery population
Real-time assessment of physical activity via objective monitors

To counter the biases and inaccuracies of PA questionnaires, researchers are increasingly
using movement sensor technology in the form of pedometers and accelerometers to obtain
an objective measure of habitual, free-living PA. Pedometers are small devices that detect
hip movements during walking activity and provide a recording of total daily steps taken.(26)

Given their low cost and ease of operation, pedometers are used in a variety of different
research contexts including observational studies to determine the association between PA
and various health parameters, and intervention studies as a motivational tool and/or
outcome measure.(27) In addition, pedometers were recently used by Colles and colleagues
to examine the relationship between PA changes and weight loss at 12-months after LAGB;
findings showed that patients who recorded greater pre- to postoperative PA changes in their
total daily step experienced greater weight loss.(11)

Accelerometers are small, battery-operated devices that attach to a certain part of the body
(usually the waist, but also the arm and ankle) and use an integrated computer chip to
continuously record movement (usually in 1-minute intervals). Although somewhat more
costly, accelerometers provide distinct advantages over pedometers. First, most
accelerometers are omnidirectional, indicating an ability to capture movement in multiple
directions (i.e. vertical, as well as the anteroposterior and/or lateral planes), thus
theoretically providing a more accurate assessment of total physical activity.(26) Second,
data from accelerometers can be downloaded to a comuter and converted via software to
activity counts and/or metabolic equivalents (METs) to determine intensity, frequency, and
duration of activity. Additionally, newer technologies such as the SenseWear Pro Armband
(SWA, Body Media, Pittsburgh, PA) provide potential for increased accuracy of PA
measurement by combining accelerometry with measurement of physiological parameters
such as heat flux, galvanic skin response and skin temperature (see Figure 1 for a depiction
of the SenseWear Pro 2 Armband and example of data summary report).

Accelerometers are increasingly used in population-based research to objectively examine
patterns of PA and sedentary behaviors, adherence to national PA recommendations, and the
relationship of PA and sedentary behaviors to obesity and associated comorbidities.(28-31)

Accelerometers have also been employed within the context of large clinical trials involving
behavioral weight loss interventions. For example, Jakicic and colleagues described the
baseline PA patterns of 2,240 obese adults with type 2 diabetes in the Look AHEAD
study.(32) Another study examined the PA levels of 1,648 overweight and obese individuals
who were screened for the Weight Loss Maintenance trial.(33)

Although several studies have used accelerometers in non-surgical obese populations to
quantify PA, few studies have used these devices to examine PA levels before and/or after
bariatric surgery. King and colleagues used the ankle-worn StepWatch™ 3 Activity Monitor
(SAM, OrthoCare Innovations, Washington, D.C.) to assess preoperative steps/day among
757 participants in a study from the Longitudinal Assessment of Bariatric Surgery (LABS)
consortium.(34) A wide range of PA levels were observed, although the majority (80%) of
participants were insufficiently active (<10,000 steps/day). Bond and colleagues have
conducted three studies using two different devices, the waist-worn RT3 (StayHealthy,
Monrovia, CA) and the SWA (BodyMedia, Inc., Pittsburgh, PA)(17, 35-36) The first study
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used the RT3 to compare moderate-to-vigorous physical activity (MVPA; ≥ 3 METs) levels
in 38 preoperative patients and 20 normal-weight controls.(35) Findings showed that patients
spent half as much time in MVPA compared to controls (26 min/day vs. 52 min/day) and
that 68% of patients did not accumulate any weekly MVPA in ≥ 10 min bouts versus 13% of
controls. In a subsequent study using the SWA, 42 preoperative patients were found to
spend the vast majority (81%) of their time being sedentary.(36) The third study showed that
objectively-measured daily MVPA minutes did not significantly change among 20 patients
from pre- to 6-months postoperatively.(17)

It should be noted that using accelerometers to measure PA in bariatric surgery patients also
involves special considerations and certain limitations. For example, the output generated by
accelerometers requires additional processing to quantify time spent in different intensities
of PA. Additionally, accelerometer count cut-offs for identifying different intensities of PA
in the severely obese have not yet been established. Consequently, currently available
thresholds that were determined in leaner samples may affect validity of PA estimates in the
bariatric surgery population.

Real-time assessment of eating and activity behaviors via ecological momentary
assessment (EMA)

Traditional measures of eating behavior such as pencil and paper food diaries and food
intake questionnaires are notoriously unreliable because (a) participants are often non-
adherent to the measurement protocol(37-38) (despite self-reports to the contrary)(21), (b)
participants fail to give an accurate report of their eating behavior(39), and (c) the constructs
measured by many questionnaires used to assess eating behavior are unclear and often not
developed with the eating behaviors of bariatric surgery patients in mind.(40) Twenty-four-
hour food recalls (often conducted by phone) may be somewhat more reliable, but tend to be
expensive and time-intensive.(39) The National Cancer Institute (NCI) has developed the
Automated Self-administered 24-Hour Recall (ASA24), an Internet-based dietary
assessment tool which uses multi-level food probes to more accurately assess food types and
amounts.(41) The ASA24 provides an animated audio character to guide respondents through
the interview, and photographs to assist respondents in reporting portion sizes. The ASA24
is currently available to researchers in a beta form, and may provide a low-cost alternative
for dietary assessment if accuracy and usability prove to be high.(41)

A variety of tools for the objective measurement of food intake are also in
development.(42-43) In most cases, cameras in mobile phones or wearable devices are used to
take photographs or videos of food that is consumed. The captured images are analyzed via
computer, either automatically or in combination with a dietician, to determine the volume
and composition of the food consumed. These novel technologies show promise for
increasing the accuracy of dietary intake, but most are not fully mature and are not yet ready
for widespread use.

Notably, all of the measures described above tend to focus on the composition of the diet,
and do little to assess other important eating behaviors. However, there is a method of
behavioral assessment (i.e., EMA) that is currently available, relatively inexpensive, able to
measure a wide variety of behaviors, and thought to be less susceptible to bias.(12, 44) EMA
typically employs palmtop computers or other handheld devices (e.g., mobile phones) to
collect information about behaviors, experiences, and environmental conditions from
individuals in real-time (i.e., as they occur) in their natural environment over multiple
occasions. Participants may be instructed to answer questions via the device (a) when a pre-
specified behavior or event occurs, such as an episode of eating or physical activity, (b) at
regular intervals throughout the day, such as upon waking in the morning and before going
to sleep at night, and/or (c) in response to a random prompt from the device, usually an
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audible tone. Random prompts are often used to avoid reactivity (i.e., alterations in behavior
because of the EMA protocol). Each set of responses is time and date stamped so that it
possible to know exactly when the device was used. This provides a significant advantage
over traditional paper diaries, which are often completed retrospectively, despite instructions
to complete them in real-time.(21)

Because EMA data are collected in real-time in the natural environment, they are thought to
be less susceptible to the biases described above that negatively affect retrospective self-
report measures, and measures occurring in artificial settings such as the research lab or
clinic. Also, because individuals are assessed repeatedly over multiple occasions, it is
possible to study dynamic processes such as the antecedents and consequences of
behaviors.(12-13, 45) For example, one EMA study showed that negative affect tends to
increase in the hours leading up to a binge eating episode, but decreases sharply immediately
afterward in a sample of 131 patients with Bulimia Nervosa.(46) This study suggests (but
does not prove) that binge eating may serve as a way to cope with unpleasant emotions for
some individuals.

EMA is a common assessment strategy in behavioral medicine research, and has often been
used to study health behaviors such as smoking(47), substance use and dependence(47-48),
pain(49), mood states(50), and various other medical and psychiatric conditions. Furthermore,
while EMA is commonly used to study eating disorders(14), it has very rarely been used to
study obesity or obesity treatments. Some of the best examples of the use of EMA to study
eating behavior are found in research of binge eating. For example, le Grange and
colleagues used EMA to compare the mood and eating behavior of 42 overweight women
with and without Binge Eating Disorder (BED).(51) Presence and absence of a BED
diagnosis was made via clinical interview (i.e., the Structured Clinical Interview for the
DSM IV) and a battery of self-report questionnaires. During the 2-week EMA protocol,
participants were prompted to report on their eating behavior, mood, and circumstances at
the time of eating. Surprisingly, the EMA protocol revealed equivalent rates of binge eating
behavior in the two groups. Thus, the EMA revealed substantial binge eating behavior in the
non-BED group that was not detected via the clinical interview or questionnaires. This study
also showed that binge eating in both groups tended to be preceded by negative affect.

We are aware of only one published study that used EMA to assess the eating behaviors of
bariatric surgery patients. Thomas and colleagues used a six-day EMA protocol to assess
compliance with recommended eating behaviors of 21 bariatric surgery patients
approximately six months after surgery.(52) Patients were highly compliant with certain
eating behaviors, such as not eating and drinking at the same time. However, participants
tended to eat meals and snacks less often than is recommended. More importantly, the meals
and snacks that they eat were much larger and consumed more quickly than recommended,
thus increasing the risk for complications and suboptimal weight losses.

In addition to the assessment of eating behaviors, EMA is also being used to assess PA
behaviors. While accelerometers are currently the ideal way to measure most types of
physical movement, EMA has the added advantage of providing a way to measure the
context in which physical activity occurs, including behavioral antecedents and correlates of
PA. For example, Dunton et al.(53) conducted an EMA study of the PA behaviors of 23
adults age 50+ and found that higher levels of self-efficacy and lower levels of negative
affect prospectively predict, and having a positive social interaction was concurrently
associated with, engagement in MVPA. Thus, increasing self-efficacy and teaching coping
strategies for negative emotions may facilitate PA in older adults. EMA is also frequently
used to evaluate the PA behaviors of adolescents (54-57), although it has never been used to
study PA behaviors in a bariatric population.
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The information obtained via EMA could have important implications for research and
clinical practice. For example, the protocol described by Thomas et al.(52) could be used to
determine which behaviors are most strongly associated with weight loss after bariatric
surgery, in order to determine which behavioral recommendations should be prioritized.
Additionally, it may be possible to determine environmental conditions and/or behavioral
antecedents that may precede unhealthy eating behavior in patients with suboptimal weight
loss. These antecedents would be logical targets for behavioral intervention delivered in
person or via the Internet as described below.

EMA is not without limitations. For example, EMA incurs costs associated with acquiring
and programming electronic devices. Participant burden can be high when individuals are
asked to use the device to answer questions several times per day over several days or
weeks. The complex data obtained via EMA often require sophisticated methods of data
analysis, such as linear mixed models, which are able to accurately model multiple
longitudinal observations, while accommodating missing data.

EMA is clearly not appropriate for every study. However, we believe that EMA should be
routinely considered as a possible measurement strategy in behavioral bariatric surgery
research, especially for large trials that could affect patient care. In these situations, it is
especially important to obtain the most reliable and valid data possible, and the additional
requirements of EMA are justified.

Technology for behavioral intervention in the bariatric surgery population
Internet-based behavioral interventions

Behavioral interventions have shown great promise for facilitating behavior change in
related fields(58), and are just beginning to be used with bariatric surgery patients. For
example, a recent study showed that a postoperative behavioral intervention administered to
30 vertical banded gastroplasty patients may improve excess weight loss (EWL) by as much
as 25.7% at 36-months.(59) Despite being relatively new, behavioral interventions for
bariatric patients have already begun to be delivered via the Internet. While Internet-based
behavioral interventions for bariatric patients are largely unstudied, much has already been
learned about how these Internet-based behavioral interventions can been applied to produce
weight loss and successful maintenance in non-surgical populations.

Most Internet-based behavioral weight loss and weight maintenance interventions center on
lifestyle modification.(60-62) The goal is to produce an energy deficit (or maintain energy
balance in the case of weight maintenance) by modifying eating and physical activity habits.
Several core strategies are used to facilitate the change in energy balance. First, patients set
goals for weight loss, energy intake, and physical activity. Participants are then educated in
the basic principles of nutrition and physical activity so that they may choose foods and
exercises that will help them reach their goals. Self-monitoring of weight, eating, and
activity behaviors helps patients track their daily progress towards their behavioral goals,
and helps them to identify patterns in their behavior that may interfere with healthy weight
control. Self-monitoring is perhaps the most important part of lifestyle interventions as it is
strongly related to weight loss .(63) Participants are also taught to use stimulus control,
which involves identifying cues that promote unhealthy eating and activity behavior (e.g.,
the availability of highly palatable food may cue overeating; the presence of a television in
the home may cue sedentary behavior), modifying them (e.g., remove palatable foods from
the home; setting a limit on television viewing), and adding cues that promote healthy
behavior (e.g., setting fresh fruit or running shoes in a highly visible location in the home).
When patients struggle and do not achieve desired outcomes, lifestyle modification provides
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the opportunity to identify barriers to success, challenge dysfunctional thoughts, and propose
alternative strategies or different goals.

Internet-based weight control programs have several advantages when compared to
traditional face-to-face treatment programs. Namely, treatment resources may be accessed as
often as one likes, at any time, in any location that an Internet-connected computer is
available. This eliminates costs and participant burden associated with clinic visits (e.g.,
travel, taking time off from working, childcare). The low cost and high reach of Internet-
based interventions allows them to be made available to many more patients than could be
accommodated via office visits.(64) Another notable advantage of Internet-based programs is
the ability to tailor treatment to participants needs (e.g., via automated tailored feedback
messages or by steering patients to pre-prepared materials that suit their particular needs).
This can be especially powerful when paired with a robust self-monitoring system, which
patients use to track important behavioral variables (e.g., weight, eating and activity).(65-66)

The outcomes of Internet-based behavioral weight loss interventions are highly variable, but
several programs have achieved weight losses of 5.3% to 9.2% of initial body weight(67),
which is similar to what is observed in traditional face-to-face treatment programs. The
results seem to be enhanced when participants self-monitor important behavioral variables
and receive personalized feedback from a human interventionist (although automated
feedback is also effective and less costly).(65, 67) Providing resources to motivate and
support participants (e.g., motivational tips, bulletin board, motivational mascot) may also
improve outcomes.(68) As identified in a recent review, the largest problem associated with
Internet-based weight control interventions is poor adherence to use of the website.(67) As
many as 50% or more of participants may fail to use the website often enough to initiate the
behavior changes that are necessary to produce health improvements.(69) Improving
adherence to Internet-based interventions is an area of considerable research interest.

The design of Internet-based support programs for bariatric surgery patient should be
informed by clinical practice guidelines(70), theory(71), and empirical research on Internet-
based behavioral weight control interventions (described above). Specifically, patients
should have access to information on recommended eating (e.g., meal frequency, dietary
composition, portion size), and physical activity (e.g., type, frequency, intensity, duration)
behaviors. They should also be encouraged to set goals for achieving compliance. Given that
self-monitoring of behavior is one of the most important strategies for facilitating
compliance, patients should be given tools for self-monitoring of their weight, diet, and
physical activity. These tools should help patients track their progress towards their goals.
Internet-based programs should also facilitate communication between patients and their
surgical support teams. Ideally, the health providers should have access to patients’ self-
monitoring records to facilitate treatment. Finally, Internet-based programs should contain
information and support for long-term weight maintenance. Recent research shows that
providing opportunities for peer interaction may help to promote motivation for sustained
behavior change.(68)

Currently, there are no published studies that have evaluated the efficacy of Internet-based
programs for support of the postoperative bariatric patient. However, there are at least two
commercial programs offered by manufacturers of bariatric devices. Ethicon Endo-
Surgery’s REALIZE mySUCCESS™ program, and Allergan’s My LAP-BAND Journey™,
are examples of the application of behavioral modification theory and Internet technology
specifically designed for bariatric surgery patients. These programs enable patients to
personalize their behavioral weight loss strategy (both before and after surgery) while
educating and training them to build healthy lifestyle routines. The websites provide patients
with a number of features which allow them to monitor and track changes in their weight,
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food intake and physical activity. Recipes for healthy food to be consumed after bariatric
surgery are available, as well as a variety of information to help patients make and sustain
behavioral changes to optimize long term outcomes. In addition, the programs provide
patient-reported data back to the bariatric surgery program, which give the bariatric team an
opportunity to track patient progress, maintain contact and intervene when appropriate.

Additional research should be conducted to determine the best methods for using Internet-
based behavioral interventions to improve bariatric surgery outcomes. This research should
capitalize on developing technologies such as Ecological Momentary Intervention (EMI),
which can be used to intervene with patients in real-time in their natural environment via a
mobile phone or similar device.(72-73) EMI has already been used in a few studies to
intervene on eating behaviors (74), weight loss (75), and physical activity (76) and the results
are promising.

Summary
Behavioral research in bariatric surgery is important - identifying and intervening on
specific eating and activity behaviors is necessary for optimizing surgical outcomes.
However, previous research has largely relied on retrospective and often unvalidated
measures to assess behavioral predictors of surgical outcomes. In this review, we presented
technological advances in behavioral assessment that counter many of the limitations to
previously used subjective recall measures, and discussed how two specific tools,
accelerometry and EMA via palmtop computer, have been applied to assess PA and eating
behaviors of bariatric surgery patients in real time and in their natural environment. In
addition, we discussed how Internet-based behavioral interventions, which have been used
successfully in non-surgical populations, are now being used to promote weight loss and
maintenance after bariatric surgery.

Recommendations
Due to the limits of retrospective self-report instruments, we recommend that investigators
conducting behavioral bariatric surgery research use measures that capture real-time
performance of behaviors as they occur in the natural environment. Accelerometry provides
an objective and relatively inexpensive measure of physical activity with minimal
participant burden. Until validated objective measure of eating behavior can be implemented
on a large scale, EMA affords researchers an improved capability to collect behavioral and
environmental data in real-time in participants’ natural environment. Future research should
employ accelerometry and EMA to examine the effect of PA, eating behavior, and
environmental conditions on weight loss and other surgical outcomes within treatment
control studies.

Recent research suggests that traditional face-to-face behavioral lifestyle interventions for
weight control may be used to improve postoperative outcomes.(59) However, such
interventions are costly, time intensive, and may have limited acceptability and reach for
bariatric patients, who tend to exhibit poor attendance at follow-up visits.(9) Internet-based
behavioral interventions show great promise for enhancing and maintaining postoperative
outcomes. Several commercial programs already exist, and should be evaluated empirically
in randomized clinical trials. The development of future Internet-based programs for
bariatric patients should be informed by previous research on traditional Internet-based
weight control programs, which have already identified effective methods of improving
eating and physical activity behaviors.
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Figure 1.
(A) SenseWear™ BMS armband accelerometer (B) Example of data output from a
SenseWear™ BMS armband accelerometer in a study of physical activity in bariatric
surgery patients. The participant was largely adherent to the measurement protocol, which
required participants to wear the armband during waking hours only. As can be seen, on
average each day, the participant wore the device for 13 hours and expended 2125 k/cal of
which 182 k/cal were expended through 28 minutes of moderate intensity physical activity
(i.e., ≥ 3 METs).
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