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Abstract
Background—This study examined self-reported frequency and intensity of physical activity in
gastric bypass patients, and the relationship between physical activity and weight loss and
psychosocial outcomes during 12-month postoperative follow-up.

Methods—Participants were 131 obese patients who underwent gastric bypass surgery and
completed psychometrically established measures assessing physical activity, depression, and
physical and mental health preoperatively and at a 12-month follow-up assessment.

Results—Preoperatively, 62.6% of patients reported at least one episode of a minimum of 15
minutes of physical activity per week. This figure increased to 92.4% at 12-month postoperative
follow-up. Both the frequency and intensity levels of physical activity episodes increased
significantly from preoperative to 12-month postoperative assessments. Hierarchical regression
analyses, controlling for demographic variables and preoperative body mass index (BMI),
revealed that the intensity of physical activity was significantly associated with postoperative
weight loss at 12-month follow-up. Both the frequency and intensity of physical activity were
significantly associated with depression, and physical and mental well-being at the 12-month
postoperative follow-up.

Conclusion—Gastric bypass patients increase both the frequency and intensity of their physical
activity during the first 12 months postoperatively. Higher postoperative intensity levels of
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physical activity are associated with better weight loss outcomes while both increased frequency
and intensity levels of physical activity are associated with better psychosocial outcomes.
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Introduction
Regular physical activity has been empirically established as a critical component of
successful weight control and weight loss maintenance programs [1, 2]. It can also have
important psychosocial benefits [1]. Recent research has produced further evidence
suggesting that regular physical activity is associated with improved physical health and
psychosocial functioning across diverse obese patient populations [3, 4]. However,
remarkably little is known about physical activity in severely obese patients who undergo
bariatric surgery. A recent systematic review of the literature by Livhits and colleagues [5]
identified only 13 published studies that reported on the relationship between physical
activity and degree of postoperative weight loss following bariatric surgery. Overall, the
available literature suggests that physical activity following bariatric surgery is associated
with greater weight loss [5]. However, the literature is mixed, with studies reporting a
considerable range in terms of both the amounts of physical activity reported by bariatric
surgery patients and the strength of associations with weight losses [6, 7]. Differences in
study designs, assessment methods, bariatric surgery methods, and small sample sizes may
account in part for some of the variability in findings across studies. Nonetheless, to date,
little attention has been paid to considering both the frequency and intensity of physical
activity postoperatively and considering associations with broader outcomes (i.e.,
psychosocial outcomes) in addition to weight losses. The few available data do suggest that
increased physical activity is associated with improved mental health outcomes following
bariatric surgery [6, 8] although the relative importance of dimensions of physical activity
such as frequency and intensity remains unknown.

This study examined the frequency and intensity of physical activity reported by extremely
obese patients prior to undergoing gastric bypass surgery and again at a postoperative 12-
month follow-up. This study also examined the associations between both frequency and
intensity of physical activity with weight loss and psychosocial functioning at 12-month
postoperative follow-up.

Method
Participants

Participants for this study were 131 (15 males and 116 females) extremely obese patients
who underwent gastric bypass surgery at a general medical center in an urban center. These
131 subjects were selected from a larger consecutive series of 221 patients who underwent
gastric bypass surgery based on completing all of the assessments described below
(including measured heights and weights) at both assessment points (i.e., prior to surgery
and again at 12-month postoperative follow-ups). Analyses revealed no significant
differences between the study sample and the bariatric surgery patients who did not
complete both assessments in age, gender, ethnicity (white versus non-white), or
preoperative body mass index (BMI). Participants had a mean age of 42.9 years (SD=10.3);
72.5% were Caucasian, 14.5% African-American, and 11.5% Hispanic. Sixty-five percent
had completed at least some college.
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Assessments and Measures
A human subjects committee (IRB) approved the study protocol, and written informed
consent was obtained from each participant. Participants were recruited by clinical staff
members at the time of a routine evaluation for surgical candidacy. Patients were informed
that they could participate in a research study to learn about the effects of bariatric surgery
over time on weight, behaviors, psychological functioning, and quality of life. Participants
were informed that taking part in the research would not influence the type of care provided
by the surgical team and that there would be no direct medical benefit to them, although it
was hoped that the knowledge gained might ultimately benefit future bariatric surgery
patients. No compensation was provided.

Participants completed a battery of psychometrically established self-report measures and
had height and weight measured prior to surgery and again at 12-month postoperative
follow-ups. The following measures were administered during the two time points.

The Godin Leisure Time Questionnaire (GLTQ) [9] is a brief four-item measure of physical
activity. Participants rate their frequency of participation in mild (e.g., easy walking,
bowling), moderate (e.g., fast walking, tennis), and strenuous (e.g., jogging, basketball)
episodes of physical activity for more than 15 min on a weekly basis. The GLTQ assesses
these two physical activity dimensions (frequency and intensity) specifically for the past
week. The GLTQ has been used extensively in physical activity research (e.g., [10]);
reliability and validity studies are summarized in the 1997 Supplement to Medicine and
Science in Sports and Exercise [11].

The Beck Depression Inventory (BDI) [12] is a 21-item measure of the features and
symptoms of depression. The BDI taps a broad range of negative affect, not just depressive
affect, and is a useful marker for broad psychosocial distress and psychopathology [13, 14].
Higher scores reflect higher depression and negative affect levels. It has been used
extensively and is a well-established measure with demonstrated reliability and validity [15,
16]. In the present study, internal consistency of the BDI was 0.85.

The Medical Outcomes Study Short Form-36 Health Survey (SF-36) [17] was used to assess
health-related quality of life. This widely used and well-established 36-item instrument
consists of eight subscales assessing different aspects of physical and mental well-being,
producing physical component (SF-36-PC) and mental component (SF-36-MC) summary
scores. These summary scores have a mean of 50 and standard deviation of 10 [17–19].

Results
Changes in Weight and Psychosocial Functioning

Prior to proceeding with analyses, all distributions were examined for normality.
Postsurgical BDI showed moderate positive skew, while mild negative skew was observed
in the postsurgical distribution of the SF-36-MC. The degree of skew was deemed
acceptable for proceeding with analyses.

The mean preoperative BMI was 51.6 (SD=8.0). At the 12-month postoperative follow-up,
the mean reduction in BMI was 18.1 BMI units (SD=4.5), resulting in a mean 12-month
postoperative BMI of 33.4 (SD=6.4). Thus, the mean percentage of excess BMI loss
(%EBL) was 71.3 (SD= 18.1). Mean BDI scores showed improvement from preoperative to
postoperative time points (M=13.8 (SD=8.4) versus M=4.9 (SD=5.5), respectively;
t(130)=13.9, p< 0.001). Mean SF-36-PC scores also showed significant improvement from
preoperative to postoperative time points (M=32.2 (SD=10.5) versus M=51.0 (SD=9.1),
respectively; t(130)=19.1<0.001). Mean SF-36-PC scores showed a similar pattern (M=47.5
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(SD=11.7) versus 53.0 (SD= 11.0); t(130)=5.0, p<0.001). These represent both statistically
significant and clinically robust improvements.

Levels of Physical Activity at Preoperative and Postoperative Assessments
Participants were categorized as reporting no physical activity (no episodes of exercise),
mild physical activity (at least one mild episode but no moderate or strenuous episodes),
moderate physical activity (at least one moderate episode but no strenuous episodes), or
strenuous physical activity (at least one strenuous episode) based on their responses on the
GLTQ. Figure 1 shows the proportion of participants categorized in each category of
physical activity at the two time points (preoperative and 12-month postoperative
assessments). Overall, 37.4% (n=49) of participants reported no episodes of physical activity
preoperatively whereas only 7.6% (n=10) of participants reported not engaging in any
physical activity at the 12-month postoperative follow-up. The frequency of episodes of
physical activity increased significantly from preoperative to postoperative time points
(M=2.9 (SD=3.2) versus M=6.6 (SD=4.3), respectively; t(130)=8.7, p< 0.001). The intensity
of physical activity also increased from 32.9% of participants reporting at least one weekly
episode of moderate or strenuous physical activity preoperatively to 74.8% at the 12-month
postoperative follow-up.

Physical Activity and Postoperative Weight Loss—In order to examine the
relationship between physical activity and weight loss, physical activity was correlated with
%EBL 12 months postsurgery. Frequency of total physical activity was calculated by adding
the number of episodes of mild, moderate, and strenuous physical activity reported on the
GLTQ. Frequency of moderate/strenuous activity was calculated by adding the moderate
and strenuous items (i.e., number of episodes of each) of the GLTQ. The frequency of total
physical activity was not associated with %EBL (r=0.14, p=0.11); however, the frequency of
moderate/strenuous physical activity was significantly correlated with %EBL (r=0.24,
p=0.007). Two hierarchical regression analyses were conducted to examine the relationships
between (1) frequency and (2) intensity of postoperative physical activity and weight loss at
the 1-year postoperative time point. Intensity of postoperative physical activity was
measured by creating a dichotomous variable including (1) patients reporting either no
physical activity or only episodes of mild physical activity and (2) patients reporting
episodes of moderate or strenuous physical activity. Because of their relationship to BMI
and/or postoperative weight loss, we followed the standard practice of controlling for sex,
ethnicity, age, and preoperative BMI by entering them into the first block of each regression,
followed by one of the two physical activity variables. Table 1 summarizes the results for
each regression model.

Frequency of postoperative physical activity was not significantly associated with %EBL
(ΔR2=0.000, p>0.05) at the 1-year postoperative time point. However, intensity of physical
activity was significantly associated with %EBL (ΔR2=0.030, p<0.05); the entire model
accounted for 35% of the variance in %EBL.

Physical Activity and Postoperative Psychosocial Outcomes—Six hierarchical
regression analyses were performed to examine the relationships between frequency and
intensity of postoperative physical activity and the psychosocial outcomes. Dependent
variables included total BDI, SF-36-PC, and SF-36-MC scores. As with the preceding
analyses, demographic factors (sex, age, and ethnicity) and preoperative BMI were entered
in the first block of the regression, preoperative values of the appropriate psychosocial
variable were entered in the second block, and either physical activity frequency or intensity
was entered in the third block. Results from these analyses are summarized in Tables 2, 3,
and 4.
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Both frequency of physical activity (ΔR2=0.053, p< 0.01) and intensity of physical activity
(ΔR2=0.059, p< 0.001) were significantly associated with BDI scores at the 1-year
postoperative time point; jointly, the variables accounted for 29% and 30% of the total
variance in % EBL, respectively. In addition, both frequency (ΔR2= 0.037, p<0.05) and
intensity (ΔR2=0.063, p<0.01) of physical activity were significantly associated with SF-36-
PC scores at the 1-year postoperative time point; jointly, the variables accounted for 18%
and 21% of the variance in % EBL, respectively. Finally, both frequency (ΔR2=0.065,
p<0.001) and intensity (ΔR2=0.029, p<0.05) of physical activity were also significantly
associated with SF-36-MC scores at the 1-year postoperative time point; jointly, the
variables accounted for 24% and 21% of the variance in % EBL, respectively.

Discussion
Extremely obese patients who undergo gastric bypass surgery report increases in both the
frequency and intensity of physical activity during the year following surgery. Even these
modest physical activity levels are significantly associated with important positive
outcomes. Specifically, we found that patients’ reports of higher intensity levels of physical
activity postoperatively are associated with greater weight loss outcomes while both higher
frequency and intensity levels of physical activity are associated with better psychosocial
outcomes at 12 months postoperatively.

Prior to undergoing gastric bypass surgery, one third of patients denied engaging in physical
activity for even as little as a minimum of 15 min/week. By the 12-month postoperative
follow-up, only 7.6% of patients continued to report no physical activity. Self-reported
intensity of physical activity also increased, with roughly three-fourths of patients reporting
at least one episode of moderate or intense physical activity during the past week at the 12-
month postoperative follow-up assessment. While there are many factors that may
contribute to this improvement (e.g., improved mobility resulting from weight loss
following surgery, encouragement from family, friends, and health care providers),
increased physical activity should be considered a positive surgical outcome.

Our findings extend previous research, suggesting that intensity of physical activity is
associated with postoperative weight loss [6, 20]. Patients who reported engaging in
moderate or strenuous physical activity had a significantly higher %EBL, although the
frequency of physical activity was not associated with %EBL. These findings suggest that
engaging in physical activity of higher intensity may facilitate weight loss during the first
postoperative year. Alternatively, it is possible that greater weight loss facilitates increased
engagement in physical activity as activity becomes easier at a lower patient weight or that
the effects are bidirectional, with patients engaging in more physical activity due to weight
loss, which then promotes further weight loss. Physical activity was associated with a
significant but relatively small amount of variance in weight loss outcomes. This should not
be surprising, given that weight loss during the first year following surgery is primarily the
result of the surgical procedure.

Our findings that both frequency and intensity of postoperative physical activity were
significantly associated with better psychosocial outcomes are consistent with previous
reports demonstrating this relationship across a variety of populations [3, 21, 22]. The
benefit was more pronounced in patients who engaged in moderate or strenuous physical
activity. While this relationship is most typically conceptualized as physical activity
improving psychosocial functioning, the possibility that patients who improve
psychosocially increase their physical activity cannot be ruled out. Experimental research is
needed to determine whether increasing physical activity in bariatric patients will produce
these benefits.
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We note several methodological strengths and limitations of the study as context for
interpreting the findings. Strengths of the present study include its prospective design, use of
a standardized measure of physical activity that allowed examination of both frequency and
intensity dimensions, and assessment of multiple-outcome domains both preoperatively and
postoperatively at a 12-month follow-up. One potential limitation is our reliance on self-
report for assessing physical activity given research suggesting that it tends to be associated
with overestimation of physical activity [23]. Among bariatric surgery patients, objective
measures of physical activity (e.g., accelerometer data) reveal smaller increases in exercise
than do subjective (e.g., self-report) measures [24]. Because this study was naturalistic and
not experimental, caution is needed in interpreting the observed associations or their
directionality. Additional research is needed to test physical activity in controlled treatment
studies in order to more definitively determine its contributions to bariatric outcomes. For
example, future research might control for frequency, intensity, and duration of physical
activity in bariatric surgery patients to determine optimal prescription approaches.
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Fig. 1.
Percent of patients engaging in physical activity preoperatively and at 12-month
postoperative follow-up
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