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Abstract

Purpose Physical activity is critical for weight loss maintenance and cardiometabolic disease prevention after metabolic/
bariatric surgery (MBS), but few patients meet recommended levels. While difficulties meeting physical activity recom-
mendations are common in the general population, those who have undergone MBS may have unique psychological barriers
to activity that impede success, including negative associations with physical activity that are related to a long history with
obesity, weight stigma, and physical limitations. This qualitative study aimed to better understand the positive and negative
emotional experiences of post-MBS patients with regard to physical activity to inform the development of an emotion-focused
intervention to increase physical activity after MBS.

Methods Adults who had MBS in the past 2 years completed semi-structured interviews and psychological/behavioral
questionnaires. After transcription, a codebook was developed using inductive and deductive methods. Coded data were
analyzed using content analysis.

Results Participants were 23 adults (78% female). Contexts that contributed to positive emotions during physical activity
included an enjoyable type of exercise, social interaction, mindfulness during exercise, and mastery. Contexts that contributed
to negative affect were more unique to the MBS population, including all-or-nothing thinking about exercise, using distrac-
tion, depression, negative body image, exercising only for weight loss, and the COVID-19 pandemic.

Conclusion For most participants, emotional factors were relevant in the decision to be physically active and in their ability
to maintain their habits. An intervention that encourages factors that lead to positive affect and addresses factors that lead
to negative affect could be effective in increasing physical activity following MBS.
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Key Points
e Emotional barriers may explain why post-MBS patients do not Introduction
meet exercise guidelines.

e Contexts leading to positive emotions during exercise are similar

. Obesity is a major public health concern, and metabolic
to other groups.

o Contexts leading to negative emotions are more specific to this and bariatric surgery (MBS) is the most effective treat-

population. ment available for severe obesity [1]. Adherence to health

. E?(e.:rmse interventions should target emotional barriers and build behaviors like a healthy diet and physical activity is criti-
positive affect. . . .

cal for long-term weight loss maintenance and reducing

>4 Emily H. Feig the incidence of cardiovascular disease after MBS [2], as

efeig@mgh.harvard.edu they are for individuals with obesity broadly. However,

physical activity levels are low in the post-MBS popu-
lation, with minimal changes in moderate-to-vigorous
physical activity (MVPA) from pre- to post-surgery, and
less than 10% meeting the population-level guideline of
150 min of MVPA per week [3, 4]. This pattern is dis-
tinct from individuals maintaining non-surgical weight

loss, who have been shown to engage in high levels of
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While difficulties meeting physical activity recommen-
dations are common across the general population, those
who have undergone MBS may have unique psychological
barriers to activity that impede success related to their
obesity history. People with obesity report higher rates of
exercise avoidance due to body image concerns [6], and
those who have MBS have typically lived with obesity for
many years prior to surgery [7] and therefore are likely
to have experienced exercise avoidance. Prior negative
experiences with physical activity due to physical limita-
tions may also lead to low self-efficacy in MBS patients
before surgery. Although these physical barriers may be
reduced after drastic weight loss, individuals may not have
an associated increase in confidence and knowledge about
safe and effective activities [8]. Furthermore, new physical
limitations related to excess skin can present after surgery.
Based on these and other factors, MBS patients are likely
to have negative associations with physical activity and
to remember prior experiences of negative emotions dur-
ing exercise. These negative associations can be highly
detrimental in making and sustaining a behavior change,
despite the fact that they are making a significant commit-
ment to a lifestyle change by having surgery.

Conversely, the importance of positive associations
with physical activity is detailed by the Upward Spiral
Theory of lifestyle change, which describes how positive
affect during a health behavior is critical for reinforcement
of that activity [9]. The more one engages in the given
behavior, the more endogenous resources they build and
incorporate, which further heightens the positive affect
experienced. MBS patients may be missing out on this
“upward spiral” due to a lack of positive physical activity
experiences and ongoing psychological barriers [10].

Several qualitative studies have examined barriers to
activity in the MBS population [8, 11]. However, none
has focused specifically on the role of emotional factors,
which may be uniquely relevant in this cohort. With the
Upward Spiral Theory as a framework, better understand-
ing the positive and negative emotions that MBS patients
experience during a bout of physical activity and how
they impact adherence to this health behavior could help
elucidate the reasons behind the lack of success that a
majority of patients have in this area. Furthermore, exam-
ining the contexts that contribute to positive and negative
affect during physical activity in a sample of participants
with a range of physical activity levels could allow for
more effective intervention on physical activity for those
who are not successful. Therefore, the present qualitative
study aimed to understand the emotions experienced dur-
ing physical activity, as well as the contexts that led to
positive and negative emotions, in a sample of post-MBS
adults, to inform tailoring of behavioral interventions for
this population.

Methods
Participants and Setting

This study was the first phase of a physical activity inter-
vention development trial using the ORBIT model for
behavioral treatment development [12]. Participants were
adults who had undergone MBS at a large northeastern
academic medical center within two years prior to study
enrollment. Exclusion criteria included inability to speak
and read English, cognitive deficits limiting the ability
to participate (measured with a 6-item screen [13]), ill-
ness likely to lead to death in the next 6 months, current
severe mental illness assessed via the Mini International
Neuropsychiatric Interview [14], current substance use
disorder (defined as a score > 8 on the Alcohol Use Dis-
orders Identification Test [15], and/or > 3 on the Drug
Abuse Screening Test [16]), and lack of telephone access.
Recruitment was conducted with the goal of eliciting a
variety of perspectives on emotional challenges to being
physically active among individuals with a history of bari-
atric surgery, rather than a goal of generalizability of the
sample, per established qualitative methods [17]. Specifi-
cally, this included a preference for racial/ethnic minorities
to increase the diversity of the sample, as existing litera-
ture is comprised of predominantly white participants, and
the recruitment hospital site’s population is also predomi-
nantly white. This was achieved by searching the hospi-
tal’s electronic medical record database specifically for
patients who identified as a racial or ethnic minority and
preferentially contacting those patients. Participants with
low physical activity [18] (< 150 min/week of MVPA),
assessed via the International Physical Activity Question-
naire — Short Form [19], were also preferentially selected
in order to have a balanced sample of participants engag-
ing in higher and lower amounts of physical activity [17].

Participants were recruited between September 2019
and October 2020. Lists of patients with surgery in the
appropriate time frame were pulled from the hospital sys-
tem’s electronic medical record and opt-out letters were
mailed to eligible patients with permission from their
MBS surgeon, followed by a recruitment call. All partici-
pants provided verbal consent to participate in the study.
The study’s procedures were approved by the institution’s
Institutional Review Board.

Quantitative Data Collection
Demographic, weight history, and psychological data were

obtained via participant self-report through an online sur-
vey on REDCap. Participants retrospectively self-reported
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their height and weight at the start of the surgery process,
at the time of surgery, and at the time of survey com-
pletion. For two participants who did not complete the
online survey, demographic and weight history data were
collected from the electronic medical record. Psychologi-
cal questionnaires in this online survey included validated
measures of optimism (Life Orientation Test-Revised
[LOT-R] [20]), affective state (Positive and Negative
Affect Schedule [PANAS] [21]), depression and anxiety
(Hospital Anxiety and Depression Scale [HADS] [22]),
barriers to being active (Barriers to Being Active Quiz
[BBAQ] [23]), self-efficacy for exercise (Self-Efficacy For
Exercise Scale [SEES] [24]), and internalized weight bias
(Modified Weight Bias Internalization Scale [WBIS-M]
[25]). These measures were chosen to capture psychologi-
cal constructs that were asked about in the interviews in a
quantitative and directly comparable way, to characterize
the sample.

Qualitative Interviews

The function of the qualitative interviews was to better
understand how and why emotions affect physical activity
behavior and in what contexts. A female clinical psycholo-
gist trained in qualitative methods and with clinical and
research experience with MBS patients (EHF) completed all
interviews by phone. Telephone interviews are considered
to be a valuable, viable method for conducting qualitative
research [26]. Participants were informed that the reason
for the study was to influence the development of a physi-
cal activity intervention. Prior to conducting the interviews,
we developed a semi-structured interview guide based on
the study aims (e.g., identifying emotions experienced dur-
ing physical activity, assessing contexts that contribute to
negative and positive emotions), prior qualitative research
exploring positive psychological constructs in medical
patients [27], and feedback from local qualitative research
experts. The interview was piloted with 3 participants, after
which authors reviewed transcripts and adjusted the inter-
view based on gaps that emerged. Pilot interviews were
pooled as part of the final data sample. See Supplementary
Table 1 for sample questions from the interview. Interviews
lasted 45 minutes and were audio-recorded with participant
consent, then professionally transcribed and reviewed by the
principal investigator for completeness. Interviews were con-
ducted until we reached thematic saturation, which deter-
mined the sample size [28]. All participants who completed
the interview and online survey were paid $35.

Data Analysis

Quantitative measures were summarized with means and
standard deviations. A content analysis approach was
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applied to data analysis. The principal investigator (EHF)
read all transcripts and drafted an initial codebook with
guidance from qualitative and content experts (CP, JCH),
using inductive and deductive methods. Three coders (EHF,
JG, LH) coded the data (at least two coders per interview).
The principal investigator reviewed each interview for cod-
ing discrepancies and to ensure reliability. The coding team
met regularly to establish operational definitions of codes
and to resolve discrepancies, and an audit trail of discus-
sions was maintained. Themes were then derived from the
data. All qualitative coding was completed with Dedoose
Software.

Results
Participant Characteristics

Opt-out letters were mailed to 245 patients. We then fol-
lowed up the letters with phone calls for 176 patients of
whom we spoke with 49 (the rest never answered the phone
or responded to voicemails). Ten of these patients were ineli-
gible and 9 were not interested in participating, leaving 30
who were interested and eligible at screening. Of these, 7 did
not follow through with study participation, resulting in a
final sample of 23 participants. Descriptive information and
scores on psychological measures are reported in Table 1.
Six participants scored above the clinical cutoff (>8) for
anxiety, one scored above the clinical cutoff for depression,
and six scored above the cutoff (>4) for a high internalized
weight bias score [29].

Qualitative Result Overview

Qualitative results are organized according to Fig. 1. Positive
and negative emotional experiences with physical activity
are described, followed by the contexts that contributed to
those emotional experiences. Additional supporting quota-
tions can be found in Table 2.

Experiences of Positive Affect Associated
with Physical Activity

Descriptions of positive affect associated with physical
activity were common. Frequently noted specific positive
emotions included excitement, determination, pride, accom-
plishment, and joy. Many reported an improvement in mood
during or after physical activity, although for some, this was
a complex trajectory:

So as I started, I was like, ‘I don’t really want to do
this.” And when I started doing the squats, I’'m like,
‘See? Because you haven't done these squats in a
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Table 1 Sample characteristics
and scores on psychological
measures at the time of study
participation

Sample demographics

Female

Age

Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic/Latinx

% total weight loss

M (SD) or N (%)
18 (78%)
47.35 (15.04)

12 (52%)
5(22%)

6 (26%)
30.31 (11.66)

BMI category
Normal 2 (9%)
Overweight 11 (48%)
Obese 10 (43%)
MVPA? (minutes/week) 199.10 (203.95)
<150 min/week MVPA? 12 (52%)
>150 min/week MVPA? 11 (48%)
Psychological measure M (SD)
Optimism (LOT-RY, range 0-24) 8.71 (5.65)
Positive affect (PANAS®, range 10-50) 34.95 (8.03)
Negative affect (PANAS®, range 10-50) 18.19 (5.75)
Weight bias internalization (WBIS-MY, range 1-7; cutoff > 4) 2.89 (1.54)
Depression (HADS?®, range 0-21; clinical cutoff > 8) 2.90 (3.09)
Anxiety (HADSS, range 0-21; clinical cutoff > 8) 6.68 (4.26)
Barriers to being active (BBAQ', range 0-63) 18.57 (11.83)
Time (range 0-9) 3.33(2.46)
Social influence (range 0-9) 2.71 (2.12)
Lack of energy (range 0-9) 3.86 (2.95)
Lack of willpower (range 0-9) 4.48 (3.46)
Fear of injury (range 0-9) 0.57 (0.81)
Lack of skill (range 0-9) 1.24 (1.81)
Lack of resources (range 0-9) 2.38 (2.25)

Self-efficacy for exercise (SEES®, range 0-90)

43.10 (22.49)

4MVPA moderate-to-vigorous physical activity measured with the International Physical Activity Question-
naire Short Form [19], "LOT-R Life Orientation Test — Revised [20], “PANAS Positive and Negative Affect
Scale [21], YWBIS-M Weight Bias Internalization Scale — Modified, Cutoff to denote high weight bias inter-
nalization has been proposed as above the midpoint of the scale [29], *(HADS Hospital Anxiety and Depres-
sion Scale [22], fBBAQ Barriers to Being Active Quiz [23], 8SEES Self-Efficacy for Exercise Scale[24]

while, your body’s feeling this way. And last week you
were killing it with the squats.” So [...] I have this big
inner critic that, I think, really hurts my efforts. But the
more I did the squats, and then I was doing the core
work, the more that I saw my energy getting better.

Contexts that Contributed to Positive Affect

Context 1: Enjoyment of the activity. Some participants
noted enjoyment of particular types of activity as a factor
that led to positive affect. For example,

And I felt positive and I extended the workout. [F, age
31, 250 min/week MVPA, 23% TWL].

This participant’s experience demonstrated factors that
led to her negative emotions as she started the exercise (low
self-efficacy, negative self-evaluation). This was followed by
a shift wherein her energy started to improve from doing the
physical movement, which led to feeling more positive and
ultimately deciding to extend the workout.

For me, everything is about the emotions I connect
with it. So if I have an experience that makes me
have some sort of negative emotion, I connect that
thing to something negative, and I'm afraid it's going
to be negative the rest of the time. But if I'm able to
connect that with a positive feeling, like I did with
the gym, like I was able to do with rock climbing, or
like I do with my walks, then yeah, I'm more likely
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Fig.1 The most commonly noted positive and negative emotions experienced during a bout of physical activity, and the contexts that contrib-

uted to these emotions

to do it rather than avoid it. [F, age 35, 150 min/week
MVPA, 38% TWL].

Context 2: Social connection. Others noted social con-
nection as a factor that increased positive feelings. For
example, one participant felt a strong sense of belonging
as part of her workplace walking group:

There’s a group of us that are walkers and then [...] a
group of some of them that are more-- we call them
the sitters. [F, age 67, 90 min/week MVPA, 24%
TWL].

Context 3: Mindfulness. A third factor that led to posi-
tive affect related to physical activity was taking a mindful
approach. For example,

After surgery, walking has been a really good way
for me to connect to my body because previously
walking was so painful. My knees hurt, my back
hurt, I was out of breath. And I do this thing when I
walk now where I just put all of my thoughts into my
knees and I can’t feel a thing. Nothing hurts. And I
sometimes will think, [...] isn’t that so awesome that
[...] I can place one foot in front of the other and not
be in pain and feel really like all of my body is kind
of firing on all cylinders. [F, age 31, 130 min/week
MVPA, 33% TWL].

Context 4: Mastery. Finally, demonstrating mastery or
improved performance led to positive emotions such as
excitement and interest for some participants:

Almost excited in a way because you always want to
be — you want to see if you can lift a little bit more, an
extra five pounds or an extra rep or whatever. [F, age
25, 425 min/week MVPA, 41% TWL].

@ Springer

Experiences of Negative Affect Associated
with Physical Activity

The most commonly noted negative emotions were anxiety,
fatigue, and frustration. The majority of data mentioning
anxiety attributed the emotion to external factors. However,
several participants described anxiety about the physical
activity itself. These participants were meeting physical
activity guidelines, so perhaps the anxiety helps to motivate
them:

...almost feeling a fear. Like, if you get off the wagon,
there will be a catastrophe. [F, age 42, 250 min/week
MVPA, 23% TWL].

There were three participants who described an overall
negative perception of physical activity, for example,

Well, I've never been great at it. Okay? There were
periods of time where I would do it, but I just don’t
like it. Okay? I just don’t like exercising. [F, age 63, 0
min/week MVPA, 34% TWL].

These participants all reported less than the recom-
mended 150 minutes/week MVPA, and two of them had not
been successful in weight loss, losing less than 20% of their
starting body weight. All three participants also had trouble
identifying any strong emotions during physical activity.

Contexts that Contribute to Negative Affect

Context 1: Use of Distraction. Using distraction to get
through a bout of exercise was associated with a more neg-
ative overall experience of physical activity. Several par-
ticipants relied on distraction to get through their workouts
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Table 2 Additional quotations to support themes

Theme

Quotation

Positive affect associated with physical activity

Physical activity improves mood

Pride

Accomplishment

Contexts contributing to positive affect

Enjoyment of the activity

Mastery/improved performance

Negative affect associated with physical activity

Stress/anxiety

Frustration

Fatigue

General dislike

Negative mood triggered by external factors

Contexts that contribute to negative affect

Use of distraction

“Yep. Walk in feeling like crap and walk out feeling so much better.” [M, age 50, 120 min/
week MVPA?, 8% TWL"].

“I was proud of myself that I still had enough inner energy to do all the things that I wanted to
do. Even though sometimes I kind of was like, do I really want to do more abs? I just pushed
through because I’'m like, yes, I'm going to do it, it’s great, it’s fun, it’s nice.” [F, age 21, 420
min/week MVPA?, 38% TWL"].

“And then once I was working out [...] I just felt like I was getting stronger. That was just like,
‘All right. This was a good decision.” I just felt better about myself [...] once I was like mid-
exercise.” [F, age 25, 475 min/week MVPA?, 41% TWL?].

“I really enjoy Zumba, and I think that’s one of the reasons I've been able to incorporate that
more easily is because I really find it fun [...] It’s not a physical high. It feels like an emo-
tional high.” [F, age 61, 150 min/week MVPA?, 22% TWL?].

“Now, I pretty much put my bike in the car and bring it someplace fun to ride, and then I look
forward to that, and then I do the ride. And yeah, I track my statistics, and it gives me some-
thing to measure it by and kind of achieve, like how many miles I’ll do and how fast I'll do
it. It keeps me more interested.” [M, age 59, 135 min/week MVPA?, 39% TWLb].

“I was excited. I was amped up to go because I woke up early that day and actually did kick-
boxing that day, too. That same morning. I went to the gym after the kickboxing.” [F, age 21,
420 min/week MVPA?, 38% TWL"].

“Stress is the first emotion that comes to mind when I think of going to the gym.” [M, age 50,
120 min/week MVPA?, 8% TWL"].

“Before I go to the gym or I'm about to work out, I do feel anxious because I feel like I might
not meet the goal or I might be a little bit weaker than the last day that I worked out.” [F, age
21, 420 min/week MVPA®, 38% TWLP].

“Tired and worn out and I would say frustration that I’m not-- that I don’t have the true guid-
ance at the gym to do a certain regimen. [ don’t have a trainer. I don’t have a gym buddy.
That would be my only frustration, really. I’ve been just doing it kind of willy-nilly.” [M, age
50, 120 min/week MVPA?, 8% TWL"].

“So yesterday I really did not want to work out at all. I would say I was kind of like, ‘Oh my
God. I'm too tired. I don’t feel like doing it’ type thing. But really the bike is downstairs in
the basement. I went downstairs. I was like, “‘Whatever. Just get on it’ type thing, right?” [F,
age 25, 475 min/week MVPA?, 41% TWL"].

“I just have never enjoyed it. I was never one to go to the gym. I mean I get on the treadmill
now and work. But it’s more of a forced chore in the morning than something I would enjoy
doing.” [ID 10: M, age 48, 100 min/week MVPA?, 20% TWL"].

“How I’m feeling about other things affects how I’'m feeling about exercise much more than
how I feel about the exercise, itself, or at least equally as much.” [F, age 63, 0 min/week
MVPA?, 34% TWL"].

“Since it’s not something that I enjoy or something that I can do without really thinking about
it I have to go out of my way to distract [myself] while I’m doing it in order to keep doing it.
[M, age 48, 100 min/week MVPA?, 8% TWLb]

”
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Table 2 (continued)

Theme

Quotation

All or nothing thinking

Depression

Weight loss as primary reason

Negative body image

The COVID-19 pandemic

“I say to myself, ‘Okay. Well, I'm going to do it.” But now, once I start doing it, I want to do it
sort of regularly, every day, something like that. And if I don’t see myself as being able to do
that, then I don’t do it at all.” [F, age 70, 475 min/week MVPA?, 35% TWLP].

“So changing my thought pattern has been really helpful with motivation. So again kind of
thinking-- instead of looking at exercise as a burden and a thing that needs to be checked off
of the list, trying to change to something I get to do and something that is a reward for finish-
ing the day or what have you.” [F, age 31, 130 min/week MVPA?, 33% TWLP).

“Yeah. I think before the surgery I would feel like, “Why bother? Nothing is going to change.
I have been trying to lose this weight since I was an adolescent.” When I’m not in a good
frame of mind, sometimes I catch those thoughts, right? Where I feel that, for example, like,
‘I will never lose my belly fat. It doesn’t matter how many core exercises I do.” But then
those thoughts, I noticed that I can replace them. The more positive I am, the more easily it
is to replace those thoughts with positive thoughts.” [F, age 42, 250 min/week MVPA?, 23%
TWL?].

“I could tell you right now the reason why I’'m fighting to get back into the habit of doing the
treadmill right now is the thing that broke me of the habit was probably a bout of depres-
sion.” [M, age 48, 100 min/week MVPA?, 8% TWL"]

“I would say sometimes when I’m feeling more down or unmotivated due to whatever reason,
maybe stress from work or just my mental health or something can make me restrict myself
from going.” [F, age 21, 420 min/week MVPA?, 37% TWL®]

“Kind of a letdown, ‘Okay. That’s done. What next?’ kind of thing. [...] “I guess that my walk
is done, and I come home, and there’s-- I don’t know. There’s nobody here. And it’s just me,
and maybe because it’s done?” [F, age 54, 200 min/week MVPA?, 41% TWLb].

“People say, ‘Well, exercise.’ I feel almost at a loss with that because [...] I don’t think it’s
really going to—unless I really get into it, I don’t think it’s going to be that dramatic to lose
these last 10 pounds.” [F, age 70, 475 min/week MVPA?, 35% TWLb].

“I’m hoping I get to a point where I can run and do my exercise routine without having to
stop or being embarrassed of how I feel and look.” [F, age 30, 275 min/week MVPA?, 51%
TWLP).

“And then I like rollerblading. But people look at me like my rollerblades are going to break
because I'm so heavy. That is not a good feeling.” [F, age 40, 0 min/week MVPA?, 37%
TWL"].

“When I was heavy at the various points in my life, I wouldn’t go out walking. In fact [...]
some years back, I would go out and walk two miles and then jog back and then take my
bike out, even when I was heavy, but I was doing it at like 4AM so no one would see me.
And now I do it in daylight because I don’t have the sensitivity to being judged because of
my size, so. [...] I think I feel better now about my body image, obviously than when I was
heavy. But that’s only been recently. Even though I’ve lost the weight for a while, I think,
finally it’s making it to my head that I'm not the image of what I was. And I think a part of
that is because of the walking and stuff, so. And I think the walking reinforces positive feel-
ings about my image.” [M, age 63, 840 min/week MVPA?, 45% TWLY"].

“Sometimes I don’t want to do certain exercises when I’m out or when I’m with my daughter
just because of how my body looks after the surgery. [...] It makes me think of, are there
ways to do certain exercises or do certain things where I don’t need to jump up and down and
have all my extra skin jumping up and down at different levels?” [F, age 30, 275 min/week
MVPA?, 51% TWL"].

“Well, I can say this. Today I was really anxious because—I think everybody in the world’s
very anxious [...] I have my own law practice. My phone is not ringing, so I'm not doing any
work, which is making me incredibly anxious in thinking I’m not going to have any work
for the next four months. It would be the perfect time for me to go out and take a walk, and
yet I'm sitting in the house texting everyone because I'm totally anxious.” [F, age 63, 0 min/
week MVPA?, 34% TWL").

“MVPA moderate-to-vigorous physical activity, TWL total weight loss
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and also described their perception of physical activity as
negative or burdensome.

Because if I was sitting there, watching the clock,
and watching the calories kind of slowly tick up,
because there’s monitors on the machines, that
would drive me crazy. So I distract myself by doing
these-- with music or playing a game online or
watching a video. [M, age 50, 120 min/week MVPA,
8% TWL].

This may reflect a lack of mindfulness that was identi-
fied as a factor leading to positive affect during physical
activity. While participants described distraction as a strat-
egy driven to reduce negative emotions, tuning out from
the negative may also inadvertently lead to missing out on
potential positive emotions.

Context 2: All or nothing thinking. One way of thinking
that contributed to negative affect was an “all or nothing”
mindset about physical activity. This manifested in a vari-
ety of ways, including the belief that activity must reach a
certain threshold to be valuable:

So I’'m the type of person that if I'm going to work
out, I need to work out every single day. If I don’t,
I’m just not going to do it at all. [F, age 40, O min/
week MVPA, 37% TWL].

These mindsets may be holding certain participants
back from tuning into the more nuanced emotions they
might have during activity, instead of focusing only on
the negative, or losing the opportunity to have a positive
and reinforcing experience because they avoid the activity
altogether. Of note, some participants described how they
have been working to overcome these cognitive barriers
that had formed prior to surgery.

Context 3: Depression. Depression was another context
that contributed to negative affect associated with physical
activity. Participants who had experienced this noted that
it interfered with their routine and would prevent them
from getting started:

Lately, my mood hasn’t been what it usually is. So,
yeah. Definitely, I think that if your mind’s not right,
I don’t see you being able to workout as much. [F,
age 33, 0 min/week MVPA, 15% TWL].

Context 4: Weight loss as primary reason for exercise.
Given that this population had undergone MBS within the
past two years, it is logical that weight loss is a primary
factor in their motivation to exercise, as this has been such
a focus of their health behaviors in recent years. However,
sometimes a strong focus on weight loss led to negative
feelings about physical activity, through the belief that
being more active would not aid weight loss and therefore
was not worth doing. One participant shared,

I’d say it’s as challenging, if not more challenging to
get there, because I know I kind of have a back-up. I
know I’m not going to eat as much as I normally will,
but so it’s almost like I'm less motivated because I've
got this surgery now, and I can kind of lean on that
as opposed to getting to the gym and eating a better
diet regimen. [M, age 50, 120 min/week MVPA, 8%
TWL].

Context 5: Negative body image. Feeling negative emo-
tions related to one’s body image was a barrier to physical
activity for some participants. This could be negative body
image due to high weight:

Like I said, some days if I'm not really happy with the
way I look or I kind of just get discouraged in general
with just myself and my body image, it kind of inter-
feres with me wanting to go to the gym. [F, age 21, 420
min/week MVPA, 38% TWL].

For many, this barrier had lessened significantly with the
weight loss they experienced with surgery, while for others,
new body image concerns emerged after surgery related to
excess skin. For example,

Sometimes I don’t want to do certain exercises when
I’m out or when I’'m with my daughter just because
of how my body looks after the surgery. [...] It makes
me think of, are there ways to do certain exercises or
do certain things where I don’t need to jump up and
down and have all my extra skin jumping up and down
at different levels? [F, age 30, 275 min/week MVPA,
51% TWL].

Context 6: The COVID-19 pandemic. This study was
conducted in part (nine interviews) during the COVID-19
pandemic, which some participants identified as a contribu-
tor to negative experiences with physical activity. For some,
access to their preferred type of activity (e.g., group exer-
cise classes) was impacted, forcing them to engage in a less
enjoyable activity and/or resulting in less frequent physical
activity. For others, anxiety and depression due to finances
or increased childcare responsibilities from the pandemic
increased feelings of overwhelm and made exercise feel less
doable.

Discussion

The aim of this study was to better understand emotions
people experience related to physical activity after MBS,
and the contexts that contribute to their positive and nega-
tive emotions. We found that participants noted both positive
and negative emotions related to physical activity, with a
tendency for an improvement in mood during and after the
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activity compared to before, as has been found in other pop-
ulations. By describing the ways emotions relate to physical
activity, participants provided insight into what helps them
succeed, or what is getting in the way.

Participants who were sustaining high levels of physical
activity described the types of positive feelings they had
while working out (e.g., pride, determination, excitement),
as well as certain contexts that contributed to these posi-
tive feelings. When examining these experiences through
the lens of the Upward Spiral Theory, participants were
describing aspects of both the inner loop (positive affect
during the activity itself being reinforcing) and the outer
loop (building resources and tools to access more pleasur-
able activities) [9]. For example, finding an enjoyable activ-
ity (e.g., Zumba) leads to a more positive experience during
the workout. Attending the same class repeatedly could fur-
ther increase that positive experience as someone develops
mastery over the activity and meets others in the class, build-
ing a social component. Mindfulness during physical activ-
ity can help this population to reflect on the drastic change
they have made in their lifestyle and health, and to tune into
the benefits (e.g., less pain, increased stamina). The lived
experiences fit with the model in explaining why certain
participants had been so successful in engaging in consistent
physical activity after surgery. Largely, the positive experi-
ences participants described were not unique to their situa-
tion post-MBS; finding enjoyable activities, socializing, and
building mastery are common features of physical activity
that people find to be positive and reinforcing.

Participants did also commonly identify negative affect
associated with activity, most frequently anxiety, frustra-
tion, and fatigue. In most cases, negative emotion decreased
during the workout and was typically gone by the time the
person was finished. But sometimes, persistent negative
emotion led participants to shorten their workout compared
to what they had planned, likely compromising long-term
commitment to physical activity. A subset of participants
described an emotional experience that was unique from
the rest. They were unable to describe any emotion when
asked about how they felt during a recent bout of activity,
they noted a general strong dislike of exercise, and they
mentioned relying on distraction (e.g., TV) to get through
a workout. While these participants did identify physical
activities they enjoyed, these were not activities they could
access regularly (e.g., downhill skiing, being active at a spe-
cific social event that only occurs once per year). The activi-
ties they were choosing to engage in for health reasons were
ones they found boring and lacking enjoyment. These par-
ticipants could benefit from learning strategies to increase
positive emotions related to physical activity to help them
build a sustainable physical activity habit.

A variety of cognitive and emotional contextual factors
contributed to the negative affect participants experienced.
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Certain beliefs, like that the idea that exercise is not valuable
if it is not leading to weight loss or is below a certain thresh-
old, held some participants back from engaging in activity.
These beliefs led to feelings of frustration when they did
engage but were not reaching the level they consider a suc-
cess. Feeling embarrassed about one’s body got in the way
for some participants, and depression was another barrier
identified. These negative contexts were more specific to
the experience of living with obesity than were the contexts
contributing to positive emotions in participants. These spe-
cific negative factors could be leading individuals who have
had MBS to “miss out” on the reinforcing nature of physi-
cal activity described in the Upward Spiral Theory, which
requires positive affect to take effect.

These results provide helpful information for the devel-
opment of a physical activity intervention that targets the
unique barriers to activity that post-MBS patients may expe-
rience. Experiences of participants who were consistently
exercising along with the framework from the Upward Spiral
Theory demonstrate that tuning into positive feelings such as
pride and determination, as well as finding activities that feel
enjoyable, help individuals to continue their physical activity
regimen [9]. Enjoyable activities come in different forms; for
some, a high-energy exercise class like Zumba brings a lot
of joy due to the music, movement, and social aspect. Others
find enjoyment from activities that feel productive such as
yard work or walking for transportation. Others noted the
outdoors as a factor that increased enjoyment. For some,
tracking performance and improvement was very motivating.
If individuals are struggling to maintain physical activity,
guiding them in finding activities that bring joy and in tun-
ing into the positive emotions they may be ignoring during
activity could help them to make a successful change.

Intervention targets were also identified from the experi-
ences of participants who noted negative affect. For exam-
ple, all or nothing thinking about physical activity can be
targeted with cognitive reappraisal techniques. Overuse of
distraction can be addressed with mindfulness training [30].
An excessive focus on exercise only for weight loss can be
addressed with values work and with education about other
benefits of physical activity that are independent of weight
[31]. For some, teaching strategies to cope with negative
body image can open up options for exercising comfortably.

Strengths of this study included in-depth, focused inter-
views with racially/ethnically diverse participants about the
emotions they experience in relation to physical activity,
in the context of a recent MBS. This type of data collec-
tion is critical in early intervention development stages per
the ORBIT model [12]. Limitations included self-reported
physical activity levels, which were likely over-reported
[32], the low participation rate, and the single recruitment
site, potentially limiting the transferability of findings. The
study partially took place during the COVID-19 pandemic,
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which may have affected results. Specifically, some partici-
pants interviewed during the pandemic discussed pandemic-
related barriers to activity (lack of access to certain types
of physical activity, increased anxiety) that may not have
existed in another time period.

In conclusion, emotional factors related to physical
activity are important to consider when encouraging
behavior change after MBS. This population, while also
experiencing the typical barriers to physical activity
that are common across society, is unique in their recent
major step toward improving their health and making a
lifestyle change. Therefore they are at a stage where they
may be especially open to making changes, but also have
unique emotional concerns that may hinder successful
adoption of the high level of physical activity that is
recommended to aid weight loss maintenance and prevent
future disease.
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