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1 | INTRODUCTION

In North America, the prevalence of physical inactivity is estimated to
be 28%,* which is alarming considering its association with cardio-
vascular disease, type 2 diabetes, certain cancers and all-cause
mortality.? In addition, adults spend more than half of their waking
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Summary

Adults with severe obesity have poorer health, are less active and spend more time
sedentary compared to people with a lower body mass index (BMI). There is a
pressing need to understand the factors associated with low physical activity
(PA) and excessive sedentary time to develop more effective behaviour change
interventions for this population. The purpose of this study was to identify biopsy-
chosocial correlates of PA and sedentary time in adults living with severe obesity.
Forty-four adults living with severe obesity (age = 50.5 + 13.3 years; BMI = 44.3 +
7.8 kg/m?) completed a survey including questions on sociodemographic charac-
teristics, comorbidities, psychosocial factors (eg, social physique anxiety [SPAI],
social support for PA, PA level self-perception), quality of life, daily pain and self-
reported moderate-to-vigorous intensity PA (MVPA). Participants also completed
the 6-minute walk test (6MWT) to assess physical fitness and wore an accelerom-
eter to assess objective PA and sedentary time. In stepwise linear multivariate
analyses, higher objective MVPA was associated with higher 6MWT distance,
being single and lower SPA (R? = 0.46, P < .001), whereas higher self-reported
MVPA was associated with greater PA level self-perceptions (R? = 0.47, P < .001).
Greater objective light intensity PA was associated with greater quality of life and
self-efficacy for PA (R? = 0.26, P = .001). Greater sedentary time was associated
with having more comorbidities (R? = 0.25, P < .001). This study shows that adults
living with severe obesity who have more comorbidities, poorer quality of life
and/or lower self-efficacy perception for PA are more likely to be sedentary and
to practice less light intensity PA. Additionally, those who were in a relationship,
had higher SPA and/or had lower physical fitness practiced less MVPA. Future

research is needed to determine causal effects.
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time sedentary,® which is an independent risk factor for cardiovascular
disease and all-cause mortality.® Physical inactivity and sedentary time
(ST) are distinct concepts which must both be examined due to their
independent associations with health outcomes.® Physical inactivity
is defined as physical activity (PA) levels which are insufficient to meet

the recommended 150 minutes per week of moderate-to-vigorous
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intensity PA (MVPA) per week, while ST is waking time spent in any
activity that is performed in a sitting, reclining or lying position and char-
acterized by low energy expenditure (<1.5 metabolic equivalents
[METs]. Understanding the underlying reasons for low PA and exces-
sive ST among segments of the population who exhibit these risk factors
can inform the development of intervention strategies to promote health
and well-being. Considering that the prevalence of severe obesity (ie,
body mass index (BMI) 235 kg/m?; class Il and Ill obesity) is rapidly
increasing compared to class | obesity,” and that adults with severe obe-
sity have poorer health, tend to be less active and engage in more ST
than adults with overweight, or class | obesity®” special attention is
needed for this unique population in order to propose adapted PA
interventions.

Researchers increasingly have been examining correlates of PA over
the past two decades:® however, studies on biopsychosocial correlates
of PA among persons with severe obesity are sparse. Knowledge on this
population must be drawn from the broader literature examining corre-
lates of PA among overweight (inclusive of those with severe obesity)
and bariatric surgery populations. Briefly, studies of adults who are over-
weight have found that greater autonomous motivation,” self-efficacy’
and intentions to be activel® predict higher PA. Among patients awaiting
bariatric surgery, Wouters et al*! found that greater fear of injury and
embarrassment were associated with lower levels of PA, and Hunt and
Gross*? found that greater perceived behavioural control, subjective
norms and intention to be active were the strongest predictors of PA.

The current PA guidelines encourage people with obesity to engage
in at least 150 minutes of MVPA per week, due to its well demonstrated
health benefits.® However, increasing evidence suggests that increasing
light intensity PA (LPA) and reducing ST may also improve health, inde-
pendent of participation in MVPA3* LPA is particularly important to
consider given that people with obesity perceive physical exercise as
more difficult and less pleasant than people without obesity,'> and that
pleasure is related to long-term PA engagement.!® However, to the best
of our knowledge, no studies have examined biopsychosocial predictors
of LPA and ST specifically among adults living with severe obesity.

In light of the limited knowledge regarding potential correlates of
ST among adults with severe obesity, coupled with the narrow range
of potential correlates of PA (particularly LPA), studies are required to
illuminate potential factors to target in change behaviour interven-
tions. Potential correlates from a range of theories and models (eg,
self-determination theory, transtheoretical model of health behaviour
change) were examined to broadly consider which correlates might be
most relevant for this population. Therefore, the aim of the present
study was to identify biopsychosocial factors associated with MVPA,

LPA and ST among adults living with severe obesity.

2 | METHODS
21 | Participants and procedures

This cross-sectional study was conducted at the Institut du Savoir

de Monfort and the Université du Québec en Outaouais. The

WHAT IS ALREADY KNOWN ABOUT THIS
SUBJECT

o People with severe obesity are less active and engage in
more sedentary time than adults with normal weight,
overweight or class | obesity.

e Previous studies on psychosocial correlates of physical
activity among persons with severe obesity come from
the broader literature on overweight (inclusive of
those with severe obesity) and bariatric surgery
populations.

WHAT THIS STUDY ADDS

o Adults with severe obesity who were single, had better
physical fitness and experienced lower levels of social
physique anxiety had higher levels of moderate-to-
vigorous intensity physical activity.

e Adults with severe obesity who had a higher quality of
life and greater self-efficacy for physical activity engaged
in more light intensity physical activity.

o Adults with severe obesity and more comorbidities spent

more time being sedentary.

Monfort Hospital, University of Ottawa and Centre Integré de
Santé et des Services Sociaux de I'Outaouais Research Ethics
Boards approved the study protocol (AB-20-05-16). All partici-
pants provided written informed consent prior to completing study
assessments.

A convenience sample of 44 participants residing in the
Ottawa/Gatineau area were recruited between September 2016
and February 2018 through social media, free advertisements in
local newspapers, radio and television stations, research group
webpages and posters placed in local hospitals, health clinics, book-
stores, supermarkets and sports centres. Inclusion criteria were:
(a) be 18 years of age or older, (b) have a BMI 235 kg/m? and (c) be
French-speaking. Exclusion criteria were: (a) have undergone bar-
iatric surgery within the last 12 months and (b) be temporarily
unable to engage in PA due to an accident (eg, ankle sprain) or
acute illness (eg, mononucleosis, flu).

Participants attended a 2-hour assessment at either the Institut
du Savoir de Monfort or the Université du Québec en Outaouais,
where they completed questionnaires that assessed PA and poten-
tials correlates of PA (Table 1). Weight, height and physical fitness
were assessed by a research assistant or by the first author (AB).
After completing the assessment, participants were provided with
an accelerometer to wear for seven consecutive days. Participants
received CA$20.00 as compensation for their participation upon

returning the accelerometer.
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TABLE 1

Variables
Weight and height

Sociodemographic
information

Medical information

Depression and anxiety

Light, moderate and
vigorous intensities PA

Sedentary time
Social physique anxiety
PA self-perception

Behavioural regulations
related to PA
(motivation)

PA motives
Self-efficacy for PA
PA stage of change
Social support for PA
Quality of life

Physical fitness

Variables measured

Tools name
Scale and height rod

Self-declared in a questionnaire

Self-declared in a questionnaire

Center for Epidemiologic Studies
Depression scale

Global PA Questionnaire + accelerometer

Accelerometer
Social Physique Anxiety scale
Kendzierski questionnaire

Behavioural Regulation in Exercise
Questionnaire

Exercise Motivations Inventory
Self-Efficacy to Regulate Exercise scale
PA Stages of Change Instrument

Social Support Questionnaire

Laval questionnaire

Six-minute walk test

Abbreviations: PA, physical activity.

2.2 | Measures

221 | Anthropometric measurements

A height rod was used to measure participants' height to the nearest
0.5 cm, and an electronic scale was used to measure their body weight
to the nearest 0.1 kg.

222 | Sociodemographic and medical information

Participants were asked to report their age, sex, ethnicity, civil status,
employment status, income level, highest level of education attained,
perceived socioeconomic status,'” smoking history, comorbidities (ie,
dyslipidaemia, hypertension, type 2 diabetes, sleep apnoea, heart and
vascular diseases, asthma, arthritis and/or arthrosis, depression and/or
anxiety) and chronic pain (ie, presence of daily pain during the past
3 months). The number of comorbidities was calculated by adding the
number of self-declared comorbidities. The presence of depressive
symptoms was assessed using the Center for Epidemiologic Studies
Depression (CES-D) scale.’® Scores 216 indicate the presence of
depressive symptoms. Scores on the CES-D have shown excellent reli-

ability and validity for use assessing depressive symptoms in adults.*®

2.2.3 | PA and sedentary behaviour

Self-reported MVPA (MVPA,,) was assessed with the Global PA Ques-
tionnaire (GPAQ).Y? Participants were asked to report the number of

OBESITY

days and average duration they engaged in MVPA in transportation,
leisure and work contexts, during the previous 7 days. The number of
days per week was multiplied by the average duration to calculate the
total minutes of MVPA within each context. The MVPA scores for
transportation, leisure and work were summed to create the total
minutes per week of MVPA; score. Scores on the GPAQ have shown
adequate reliability and validity for monitoring PA.1?

Objective PA was assessed using the Actigraph wGT3X-BT triax-
ial accelerometer. Participants wore the device on their right hip dur-
ing waking hours, except when swimming or bathing. Accelerometer
data were downloaded in 10-second epochs and extracted using
Actilife software (version 6.13.3). Only data from participants with >4
consecutive valid wear days (defined as 29 hours of wear time on a
given day) were retained for analyses. Non-wear time was defined as
a period of 2180 minutes of consecutive zeros.2° Threshold values for
the general population were used to determine time spent engaging
in: ST (<100 counts per minutes [cpm]), light (100-1951 cpm), moder-
ate (1952-5724 cpm) and vigorous intensity PA (>5724 cpm).2® The
variables derived from the accelerometer data were average hours of
daily ST (ST,), average hours of daily LPA (LPA,), and weekly minutes
of MVPA per week (MVPA,).

224 | Social physique anxiety

The nine-item French translation of the Social Physique Anxiety (SPA)
scale,?* which has good construct validity and internal consistency,??
was used to assess evaluative concerns about one's physical appear-
ance. Participants were asked to rate how applicable each item was to
them using a Likert scale ranging from 0 = “not at all” to 4 = “extremely”
characteristic of me. Higher scores on the SPA scale indicate a greater
presence of SPA.

225 | PA self-perceptions
Participants' perception of themselves as a person who is physically
active assessed by asking them to indicate to what extent they con-

» o«

sider themselves as “someone who exercises regularly,” “someone
who keeps in shape” and “someone who is physically active.”?®
Response options were provided on a Likert scale with anchors at 0 =
“do not agree”, 5 = “somewhat agree” and 10 = “completely agree.”
Responses to all three questions were averaged to create a PA self-
perception score. Higher scores indicate that the person considers PA
to be congruent with their identity, independently of how much PA

they engage in.

2.2.6 | Motives for PA and behavioural regulations
Two questionnaires were used to assess motives and behavioural reg-
ulations related to PA participation. First, participants completed the

Exercise Motivations Inventory (EMI-2)?* to assess motives to engage
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in PA. Scores on the EMI-2 have shown good reliability.2* Participants
responded to 51 items using a Likert scale ranging from O = “not true
at all for me” to 5 = “very true for me.” Responses were used to calcu-
late 14 subscale scores for analysis: stress management, revitalization,
enjoyment, challenge, social recognition, affiliation, competition,
health pressures, ill-health avoidance, positive health, weight manage-
ment, appearance, strength and endurance and nimbleness.

Second, participants completed the second version of the Behav-
joural Regulation in Exercise Questionnaire (BREQ-2),%> which has
shown good internal consistency for all subscales.?® This scale was
comprised of 19 items that capture five behavioural regulations
related to PA behaviour (ie, amotivation, external, introjected, identi-
fied and intrinsic). Response options were provided on a Likert scale
ranging from O = “not true for me” to 4 = “very true for me.” Based on
participants' response to the BREQ-2, a relative autonomy index (RAI)
representing overall motivation was calculated and used in the ana-
lyses.?® Higher scores indicated greater salience of autonomous
(or self-determined) regulations relative to controlled regulations.

227 | Self-efficacy for PA

The Self-Efficacy to Regulate Exercise scale was used to assess how
confident participants were in their ability to engage in PA regularly in
the face of different types of dissuading conditions.?” Participants
were presented with a list of 20 conditions that could affect their
engagement in PA (eg, “I am too tired,” “PA is too expensive”) and
asked to rate their confidence in their ability to engage in PA three or
more times per week if each of the dissuading conditions were pre-
sent using a scale ranging from O = “not confident at all” to
100 = “highly confident.” The average score of responses to all items
was calculated and used for analyses. Higher scores indicated greater

self-efficacy for overcoming common dissuading conditions to PA.

228 | Stage of change

The PA Stages of Change Instrument®®

was used to assess participants'
stage of change according to the transtheoretical model of health
behaviour change. Participants were asked to respond “yes” or “no” to
four questions regarding their current engagement and intentions to
engage in PA. Based on scoring algorithms,?® participants were catego-
rized into one of the following stages of change: pre-contemplation,
contemplation, preparation, action or maintenance. For the analysis, a
dichotomous variable was created (ie, pre- [pre-contemplation, contem-

plation, preparation] vs post- [action, maintenance] action stage).

2.2.9 | Social support for PA
The Social Support Questionnaire-62? was used to assess participants'
perceptions of social support for PA from friends and family. Participants

were asked about how frequently they experienced supportive

behaviours within the past 3 months. Response options ranged from
1 = “never” to 5 = “very often.” The average score of all items was used
for the analysis. Higher scores indicated a greater perception of social

support.

2.2.10 | Quality of life

The validated Laval questionnaire was used to assess weight-related
quality of life.%° It includes 44 items grouped into six domains (ie,
symptoms, activity and mobility, personal hygiene and clothing, emo-
tions, social interactions and sexual life). Participants indicated to
what extent each item applied to them using a Likert scale ranging
from O = “never” to 6 = “very much.” The scores for all subscales were
added together to create a total quality-of-life score, which was used

in the analyses. Higher scores overall indicated higher quality of life.

2.2.11 | Physical fitness

The 6-minute walk test (6MWT) was used to assess participants' physi-
cal submaximal fitness; it has previously been shown to be a valid mea-
sure of physical fitness in adults living with obesity.3! The 6MWT is a
submaximal exercise test that entails measurement of distance walked
over a span of 6 minutes. Following the American Thoracic Society pro-
tocol, the assessment took place indoors on a marked 20-m course.
Participants were asked to walk back and forth as far as possible within
6 minutes. Participants completed the test twice as recommended by
the American Thoracic Society, with a 20-minute break in-between and

the highest score was retained and used in the analyses.

2.3 | Statistical analyses

Data were analysed using SPSS version 25 (IBM Corp, New York).
Results were considered statistically significant if P < .05. Initially,
normality was assessed by dividing skewness and kurtosis values by
the SE for each variable, where values greater than 1.96 indicated sig-
nificant deviations from normality. Square root or log transformations
were applied to non-normally distributed variables (ie, MVPA,, MVPA,,,
EMI scores [ie, nimbleness, strength and endurance, weight manage-
ment, competition, social recognition, challenge, revitalisation], social
support for PA, number of comorbidities), which rectified the issues.
Two outliers for MVPA, scores were observed and replaced with a
score 1 minute higher than the next highest in the distribution. Next,
binary associations between outcomes (ie, MVPA,, MVPA,,, LPA,, ST.)
and correlates were assessed using Pearson product correlation for
continuous variables or point-biserial correlations and phi-correlations
for dichotomous variables. Last, a separate stepwise multivariate linear
regression model was tested for each outcome. Each model included
correlates that were statistically significantly associated with the out-
come variable in univariate analyses at P < .05), and were not collinear.

Bold variables in the Tables 2-4 are variables selected for the
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TABLE 2

Descriptives

OBESITY

Sociodemographic data and correlations with physical activity and sedentary time

Dependant variables

MVPA, LPA ST MVPA,,
n n (%) or mean (SD) r r r r
Sex (% women) 44 35.0(79.5) .07 .28 -25 .02
Age (year) 44 50.5(13.3) -.26 .01 .34 17
Ethnicity: white (%) 44 36.0(81.8) -.15 .07 .25 .05
Civil state: couple life (%) 44 27.0 (61.4) —-.33** .10 -.07 -.09
Education: = high school diploma (%) 44 42.0(95.5) .03 -.00 13 .18
Income: = CA$75 000 38 13.0(34.2) .10 .04 -.08 -.10
Professional status: employed 44 24.0 (54.5) .30 .02 —-.04 —-.06
Social status perception 44 5.66 (2.23) .06 17 11 -.05

Note: Bold variables are variables selected for the multivariable analysis.

Abbreviations: LPA, light physical activity; MVPA, moderate-to-vigorous physical activity; MVPA,, MVPA accelerometer data; MVPA,, self-reported

MVPA; ST, sedentary time.
*P < .05.

TABLE 3 Biological/medical data and correlations with physical activity and sedentary time

Descriptives

n n (%) or mean (SD)

Body mass index (kg/m?) 44 44.3(7.8)

Depression/anxiety (%) 44 17.0 (38.6)
Sleep apnoea (%) 44 17.0 (38.6)
Asthma (%) 44 14.0 (31.8)
Arthritis and/or arthrosis (%) 44 14.0(31.8)
Hypertension (%) 44 11.0 (25.0)
Type 2 diabetes (%) 44 8.0(18.2)
Dyslipidaemia (%) 44 6.0 (13.6)
Heart and vascular diseases (%) 44 3.0(6.8)

Number of comorbidities 44 2.0(1-3)
Depression/anxiety (CES-D) (%) 44 12.0 (27.3)
Daily pain during last 3 month 44 19.0 (43.2)

Note: Bold variables are variables selected for the multivariable analysis.

Dependant variables

MVPA, LPA ST MVPA,,
r r r r
-.15 —.40™* -.10 -.04
-.18 -21 12 -.09
-.23 -.10 22 .02
-.07 -.22 32" -.07
-.14 16 .08 -.02
-.04 -.15 .33* -.19
.05 -.18 26 -.05
.06 =15 45* 15
-.33* -.35* 31* -.22
-.21 -.24 S -.13
-12 -.26 25 -.04
—.35** -35* 22 -.19

Abbreviations: CES-D, Center for Epidemiologic Studies Depression Scale; LPA, light physical activity; MVPA, moderate-to-vigorous physical activity;
MVPA,, MVPA accelerometer data; MVPA,,, self-reported MVPA, ST, sedentary time.

*P < .05,; **P < .005.

multivariable analysis. No adjustment with sociodemographic variables
was performed due to the absence of significant binary association
between sociodemographic and PA or ST data, and the small sample

size, except with age for ST and civil status for MVPA,.

3 | RESULTS
3.1 | Sample characteristics

Initially, 89 people expressed interest in the study; however, 22 (25%)
were ineligible, 12 (13%) declined to participate, 11 (12%) could no

longer be reached, leaving 44 (49%) who consented to participate.
Reasons for ineligibility were: BMI < 35 kg/m? (n = 16; 73%), unable
or unwilling to attend assessment at designated location (n = 3; 14%),
temporarily unable to engage in PA (n = 2; 9%), and not French-
speaking (n = 1; 4%). Characteristics of the 44 participants are pres-
ented in Tables 2-4.

32 | PAandST

Three participants did not provide valid accelerometer data because

the device was lost (n = 1), they were unwilling to wear the device
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Dependant variables

TABLE 4 Psychosocial data and correlations with physical activity and sedentary time
Descriptives MVPA,
n n (%) or mean (SD) r

Social physique anxiety 44 3.3(0.9) —.45%***
PA self-perception 44 3.4(1.9) .30
Amotivation 44 1.4(0.7) -21
External motivation 44 1.9 (1.1) -.09
Introjected motivation 44 2.8(1.3) -.22
Identified motivation 44 3.5(1.0) .04
Intrinsic motivation 44 3.4 (1.2) .08
Relative autonomy index 44 6.6 (6.6) .20
EMI-pleasure 44 3.9 (1.5) .16
EMI-stress management 44 4.0(1.4) -.04
EMI-vitality 44 4.6 (1.3) .07
EMI-challenge 44 4.3 (1.5) -.04
EMI-social recognition 44 2.4 (1.4) -.12
EMl-affiliation 44 3.0 (1.5) .18
EMI-competition 44 2.1(1.2) 22
EMI-obligatory health 44 3.2(1.2) .05
EMI-health prevention 44 5.4 (1.0 .00
EMI-better health 44 54 (1.1) -.06
EMI-weight management 44 5.3(1.0) .16
EMI-appearance 44 4.0(1.3) -21
EMI-strength and endurance 44 4.4 (1.5) 0.12
EMl-agility 44 4.6 (1.6) -.02
Self-efficacy for PA 44 41.2 (22.6) .25
Stage of change (% action or maintenance) 44 20 (45.5) 33**
Social support for PA 38 2.7 (0.8) .23
Quality of life 44 4.6 (1.3) .28

Note: Bold variables are variables selected for the multivariable analysis.

LPA ST MVPA,,
r r r
-.29 -.05 -.01

41 -.19 707

.03 -.29 -.28
-.35% .01 -.27
-.20 .02 15
-.03 -.17 .34*

.08 -.23 44>

.18 -.09 D M

A1 —.32* 44

.09 -12 .30
-.09 .23 -.32%

.01 22 -21
-12 -12 -.08

.09 —.33** .14

.06 -.26 15

.14 -.12 .09

.07 -.05 .05

13 -.15 .13

.04 .05 -.02

15 —-.26 -12
-.15 14 -.25
-.25 -.03 -.27

.36™* .07 41*

.30 .02 697 **
-.19 .02 .28

43 -.22 .25

Abbreviations: EMI, Exercise Motivations Inventory; LPA, light physical activity; MVPA, moderate-to-vigorous physical activity; MVPA,, MVPA

accelerometer data; MVPA,,, self-reported MVPA; ST, sedentary time.
*P < .05.; **P < .005.

Dependant variables

Descriptives

MVPA, LPA
n n (%) or mean (SD) r r
LPA (h/d) 41 2.6(0.9) .39* /
MVPA, (min/wk) 41 209.2(145.2) / .39*
MVPAes (min/wk) 41 702.5(832.3) .37*
Sendentary time (h/d) 41 10.5 (1.4) -.01 -.34*
6-min walk test distance (m) 44  475.9 (105.7) 53Fx* -.30

Note: Bold variables are variables selected for the multivariable analysis.

Abbreviations: LPA, light physical activity; MVPA, moderate-to-vigorous physical activity; MVPA,, MVPA

accelerometer data; MVPA,,, self-reported MVPA; ST, sedentary time.
*P < .05.; **P < .005.

ST

-.34*
-.01

-.00

MVPA,,
r

37*

14

TABLE 5 Behavioural data and
correlations with physical activity and
sedentary time
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TABLE 6
obesity (n = 40)

Beta values (partial P-values)

Model
Model R?® P-values LPA correlates Quality of life for PA

MVPA correlates 6MWT Couple life SPA

6MWT 0.53 (<.001) 0.27 <.001

6MWT, Civil status  0.53 (<.001) —0.33 (.013) 0.36 <.001

6MWT, Civil status, 0.45(.001) -0.35(006) -0.34 0.46 <.001
SPA (.008)

OBESITY

Stepwise analysis to explain objective measures of moderate-to-vigorous and light physical activity variability in people with severe

Beta values (partial P-values)

Self-efficacy Model
Model R?* P-values
Quality of life  0.43 (.005) 0.17 .005

Quality of life, 0.42 (.004) 0.36 (.018) 0.26 .001
Self-efficacy
for PA

Abbreviations: 6MWT, 6-minute walk test distance; LPA, light physical activity; MVPA, moderate-vigorous PA; SPA, social physique anxiety.

2Adjusted for the number of variables.

(n = 1), or the device was not worn properly (n = 1). Means for LPA,
MVPA,, MVPA,; and ST are presented in Table 5.

3.3 | Univariate and multivariate analyses

Based on the univariate correlations (Tables 2-4), the stepwise multi-
ple regression model for MVPA, included civil status, daily pain during
past 3 months, SPA, stage of change and physical fitness as correlates.
Civil status, physical fitness and SPA were significant correlates,
whereby those who were single, had better physical fitness and expe-
rienced lower levels of SPA had higher levels of MVPA, (R? = 0.46,
P < .001; Table 6). The model for MVPA,; included the RAI, pleasure
motives, stage of change and PA self-perceptions as correlates
(Tables 2-4). Only PA self-perceptions was a significant correlate
(R*> = 047, p = 0.07, P<.001), indicating that participants who
perceived PA as congruent with their identity had higher levels of self-
reported MVPA. The model for LPA, included BMI, PA self-percep-
tions, quality of life and self-efficacy for PA as correlates (Tables 2-4).
Quality of life and self-efficacy for PA were the only significant corre-
lates (R? = 0.26, P = .001), whereby those who had a high quality of life
and self-efficacy for PA engaged in more LPA, (Table 6). Finally, the
model for ST, included affiliation motives, pleasure motives, number of
comorbidities and age as correlates (Tables 2-4). Only the number of
comorbidities was a significant correlate (R2 = 0.25, P < .001), whereby

those with more comorbidities spent more time sedentary.

4 | DISCUSSION

Engaging in PA and avoiding excessive ST is important for people with
severe obesity because it may aid in weight management and reduce
the risks of numerous chronic diseases and all-cause mortality.? The
aim of this study was to identify biopsychosocial correlates of PA and
ST among adults living with severe obesity, a population that is gener-
ally both insufficiently active and sedentary.® Different biopsycho-
social correlates were associated with each behavioural outcome,

which has implied that practitioners may need to use distinct

strategies for promoting LPA and MVPA, and for reducing ST in this
population.

An important finding of the current study is that greater objective
MVPA was significantly associated with greater physical fitness, being
single and having lower levels of SPA in multivariate analyses. While
hypothesized to predict MVPA herein because poor physical fitness
may be a barrier to MVPA,3? future research must disentangle the
direction of this relationship using longitudinal research designed in
the future because poor fitness may also be a consequence of low
MVPA. Further, although inconclusive results have been found overall
among adults® being single was associated with higher levels of MVPA
in the current study, which is in accordance with another study con-
ducted with post-bariatric participants.3® This association could be
explained, in part, by the notion that single people may have more
time to engage in PA, or they may use PA socialize with others. Addi-
tionally, a partner's poor health behaviour may negatively influence
one's own behaviour, thereby making it more difficult to initiate or
maintain positive health behaviour change.®* Involving partners in PA
behaviour change interventions may be helpful for adults living with
severe obesity who are in a relationship. Finally, this study found that
SPA was inversely associated with objective MVPA. Theoretical per-
spectives and empirical research suggest that people's concerns about
their physical self being negatively evaluated by others may lead to
avoidance of PA.3° This finding aligns with previous research showing
that people who have a higher BMI tend to exhibit higher levels of
SPA%® and that SPA may be a barrier to PA among individuals with
obesity.®” Efforts to reduce bias, stigma and discrimination related to
excess weight, and to reduce SPA could help to increase PA among
adults living with severe obesity.

The correlates of self-reported MVPA differed from those of
objective  MVPA, which is consistent with recent contentions
that self-reported and objective PA each provide distinct valuable
information and should be considered separately.>® The only signifi-
cant correlate of self-reported MVPA in multivariate analyses was PA
self-perceptions. This study found that those who perceive them-
selves as a persons who exercise regularly were more likely to self-
report higher levels of MVPA. Interestingly, PA self-perceptions were
not significantly correlated with objective MVPA. While this may
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suggest that PA self-perceptions are not necessarily congruent with
the total amount of movement a person engages in on average, rea-
sons for this discrepancy warrant further investigation. It is possible
that PA self-perceptions are more strongly related to voluntary move-
ment, which is likely what people self-report whereas devices capture
both voluntary and non-voluntary movement.

Since increasing evidence suggests there are benefits to engaging
in LPA,** this study also explored correlates of LPA in adults living
with severe obesity. The study found that higher LPA was associated
with higher quality of life and self-efficacy for PA. In contrast to
objectively measured MVPA, which was associated with only the
physical functioning domain of quality of live (as indicated by
the 6MWT),3! LPA was better associated with the global quality of life
score. These results suggest that physical limitations may prevent
people from engaging in MVPA, and that lower overall quality of life
may inhibit LPA. Thus, when PA interventions target adults living with
severe obesity who report poorer quality of life, more attention
should be paid to improve self-efficacy for PA and enhance quality of
life in order to initiate and increase LPA. Inversely, our results could
also suggest that LPA may be a mechanism to improve quality of life
and self-efficacy for PA among people with severe obesity. The bene-
fits of LPA may be due to different mechanisms than those underlying
MVPA. The latter is more challenging and could result in muscle
soreness or negative affect associated with high-intensity exercise®”
leading to feeling of incompetence and reduced physical, emotional
and social well-being. More studies are needed to try and disentangle
the relationships between LPA, quality of life and self-efficacy among
people with severe obesity, as this understanding will be essential to
prescribing the most effective PA intervention for this population.

Regarding ST, the total number of comorbidities remained the only
significant correlate in multivariate analysis. This finding is unsurprising
considering that excessive ST is an independent risk factor for many of
the chronic diseases measured in this study.z'7 In addition, this result is
in accordance with other studies showing that health and number of
comorbidities are inversely associated with ST in healthy adults.*®
However, a factor contributing to the limited number of psychosocial
correlates identified for ST is most of the questionnaires used were
specific to PA rather than ST. It is likely that participants responded to
these questionnaires by reflecting on their time spent in PA, yet lack of
PA is not the opposite of ST (ie, one can both engage in PA frequently
and have high ST). Therefore, additional factors could influence ST in
adults living with severe obesity and warrant identification.

This study provided a broad analysis of potential biopsycho-
social factors that could be associated with LPA, MVPA and
ST. Examining correlations with each PA outcome is a strength of
the current study considering that objective and self-reported
MVPA may have distinct correlates. Several limitations of this study
must also be acknowledged. First, the cross-sectional design of this
study prevents conclusions regarding causality between behav-
ioural outcomes and correlates. Second, a convenience sample was
used which may reduce the generalizability of the sample to the
broader population of adults living with severe obesity. Finally, the

scope of this study only examined intrapersonal variables, whereas

social and environmental variables may also influence PA and ST in
this population.

In conclusion, this study provides a preliminary understanding of
factors associated with LPA, MVPA, and ST in adults living with
severe obesity. Additional research is needed to examine correlates of
PA and ST in adults living with severe obesity and to establish causal-
ity. In the meantime, health behaviour change interventions may look
to target adults living with severe obesity who have several com-
orbidities, and may focus to reduce SPA, improve physical fitness,
enhance self-efficacy for PA and foster quality of life in order to

increase PA and reduce ST.
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