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Objectives: The evidence for Theory of Planned Behavior (TPB) on explaining weight-reduction
behaviors (healthy eating [HE] and physical activity [PA]) is inconsistent. Meanwhile, research has
acknowledged that the role of weight-related self-stigma may influence HE and PA engagement.
We proposed and evaluated an extended TPB model incorporating weight-related self-stigma.
Methods: Through convenience sampling, we assessed the TPB factors of university students
with overweight (65 men and 39 women). The students completed several questionnaires as-
sessing subjective norms (from normative beliefs), attitudes, perceived behavioral control (from
control beliefs), and behavioral intentions (on HE and PA). They also responded to questions
regarding their weight-related self-stigma, HE (measured using a questionnaire on maladaptive
eating behaviors), and PA. Results: The extended TPB partially explained HE and PA behaviors:
weight-related self-stigma was significantly and directly associated with both HE (f = 0.27; p =
.001) and PA (B =-0.30; p = .006). Perceived behavioral control was only indirectly associated
with PA through intention. Behavioral intention was significantly associated with PA ( = 0.26;
p = .044), but not with HE (B = -0.001; p = .99). Conclusions: Our findings partially support the
extended TPB; however, our findings should be interpreted with caution because of the poor

generalizability caused by our convenience sampling method.
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bout 31.3% of persons 15-34 years of age in
Alﬂ—long Kong are classified as overweight or
bese.! Unhealthy diet and physical inactiv-

ity are the main causes of overweight/obesity.” In
Hong Kong, most young adults experience prob-
lems in maintaining healthy lifestyles; for instance,
adhering to a healthy diet and carrying out regular
PA: 95.4% of people aged 15-34 do not eat the
recommended, adequate amounts of fruits or vege-
tables.! This may be due to the frequent eating-out
behavior of the Hong Kong culture, which puts
young adults at risk of being overweight/obese.
Therefore, it is important to help young adults, es-

pecially those who are overweight/obese, engage in
weight-reduction behaviors.> In this study, we fo-
cused on healthy eating (HE) and physical activity
(PA). Moreover, we used maladaptive eating behav-
iors to represent a certain type of HE and assessed
the metabolic equivalent of task (MET) to indicate
the level of PA.

To design effective and successful treatment, it
is important to explore whether any theory is ca-
pable of explaining HE and PA behaviors among
young adults. A theory allows healthcare provid-
ers to conceptualize and handle therapy processes.
Theory also can assist and guide healthcare provid-

Oi Ying Cheng, Claudia Long Ying Yam, Ning Sum Cheung, Pui Lo Penny Lee, Ming Chu Ngai, Research Assistants and Chung-Ying Lin, Assistant
Professor, The Hong Kong Polytechnic University, Department of Rebabilitation Sciences, Hung Hom, Hong Kong.

Correspondence Dr Lin; cylin36933 @gmail.com; cy.lin@polyu.edu.hk

Am J Health Bebav.”™ 2019;43(3):569-581

569



Extended Theory of Planned Behavior on Eating and Physical Activity

ers to understand the needs of care recipients and
in turn, can lead to successful treatment outcomes.
Hence, theory is an essential element for finding
out why people behave as observed and what inter-
ventions evoke desired behavioral changes. Accord-
ingly, applying theory needs to be considered in
treatments.* Indeed, research has found that inter-
ventions developed using theory are efficacious,™®
which indicates the importance of identifying a
model to describe HE and PA for young adults.
The Theory of Planned Behavior (TPB), a poten-
tial theory to tackle weight-reduction behaviors,”
contains 4 main constructs: behavioral intention,
attitude, subjective norms, and perceived behavior-
al control (PBC). Attitude, subjective norms, and
PBC are proposed to predict behavioral intention.
Moreover, behavioral intention and PBC directly
affect behavioral outcomes such as HE and PA.”

Ajzen proposes’ that attitude consists of 2 com-
ponents: affective attitude, which reflects the en-
joyment and negative feelings derived from the
performance of behavior and evaluation attitude,
which reflects the perceived advantage or disadvan-
tage of performing an action. Using people as an
example, the feeling of satisfaction may be derived
by participating in sports, and such a positive atti-
tude may motivate individuals to engage in weight-
reduction behaviors. Subjective norms come from
normative beliefs and are an individual’s perception
of normative belief as to whether people should
perform the behavior. For instance, people who are
obese may perceive that being overweight incurs
shame from their friends, and therefore, they should
adopt weight-reduction behaviors. PBC that comes
from control beliefs is an individual’s perception of
how difficult it is to perform a particular behavior.
For example, individuals with obesity will engage in
weight-reduction behaviors if they believe in their
ability to lose weight with available facilities.

Indeed, a large amount of empirical evidence
supports the use of TPB and some studies show
that TPB effectively predicts the eating behavior®
and physical activity.” Also, Godin et al'® support
the effectiveness of TPB on PA (as compared with
sedentary behaviors) — that adults have significant
increases in moderate to vigorous PA in a 3-month
follow-up following an intervention based on the
TPB model. Wasserkampf et al'' found significant

increases in moderate to vigorous PA at both 12-
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and 24-month follow-ups in a TPB intervention.
However, some researchers have found that TPB
partially predicted weight-reduction behaviors
among women in a weight-reduction program. For
example, Gardner and Hausenblas'* found that
diet adherence (ie, whether a person can consume
the food listed on the diet without eating the non-
listed food) but not exercise adherence (ie, whether
a person can participate in a scheduled exercise
program) was predicted by behavioral intention.
Additionally, prediction using TPB was successful
in New Zealand children but not in Native Ameri-
can children.'*'* Therefore, TPB may be effective
in predicting some but not all weight-reduction
behaviors among all types of populations.

There is a debate regarding the use of TPB be-
cause of its parsimony. Some researchers think that
TPB is too simple to explain the complicated un-
derlying mechanisms of behaviors; they suggest re-
tiring TPB." In contrast, others argue that TPB is
flexible and can be expanded.'®"” For example, Lin
et al'® expanded the TPB by adding the pregnant
women’s relationship with husbands, action plan-
ning, and coping planning to assess their medica-
tion adherence. Strong et al”” expanded the TPB
by adding sleep knowledge, action planning, and
coping planning on adolescents to assess their sleep
hygiene behaviors.

We consider that the idea of expanding TPB may
help explain our target behaviors in young adults
with obesity (ie, HE and PA) as there may be other
factors (eg, weight bias®®*' or weight-related self-
stigma®®) contributing to our target behaviors.
Therefore, we incorporated weight-related self-stig-
ma into the TPB for our study.

Weight-related self-stigma, one type of weight
stigma, is a kind of self-devaluation when people
who are obese internalize or personalize negative
social evaluation to themselves.?** This stigma is a
major contributor of self-prejudicial reactions (eg,
individuals with obesity have less willpower and
are less deserving of a fulfilling social life) and self-
discriminatory reactions, and subsequently, results
in low self-efficacy and lowered quality of life.>*
In addition, weight-related self-stigma may prevent
people with obesity from performing weight-re-
duction behaviors. One study indicated a negative
association between weight-related self-stigma and
PA.”” Another study revealed that weight-related



self-stigma decreased the engagement in PA among
women with obesity.”® Given the crucial role of
weight-related self-stigma, we proposed to incor-
porate it into TPB, and the term “extended TPB”
was used to indicate the TPB incorporated with
weight-related self-stigma in this present study.

Given that no studies have used TPB to assess
HE and PA for Hong Kong people who are over-
weight, the present study aimed to examine the re-
lationships between the constructs in the extended
TPB and attempts to explain HE and PA among
overweight young adults. Specifically, factors that
influence behaviors can differ as a function of cul-
ture, research is thus needed to evaluate the valid-
ity of the TPB in weight-reduction behaviors in an
East Asian country (such as Hong Kong) before the
TPB is used to inform the development of weight-
reduction treatments. Moreover, traditional Chinese
culture values overweight (eg, becoming obese indi-
cates good luck); thus, attitudes toward being over-
weight or obese in China may somewhat differ from
the attitudes in Western countries.

We hypothesized that subjective norms, partici-
pants’ attitude, PBC, and weight-related self-stig-
ma would be associated with behavioral intentions
in HE and PA. We also hypothesized that PBC, be-
havioral intentions, and weight-related self-stigma
would be directly associated with HE and PA.

METHODS
Participants and Procedures

Through convenience sampling, 324 young adults
were recruited from a university campus, and each
completed a survey on Google Form. Specifically,
several occupational therapy students in a Hong
Kong university invited potential participants in
the campus. After identifying the eligibility of the
potential participants, the students explained the
study purpose to the potential participants. If a par-
ticipant had a smartphone/laptop/tablet and agreed
to participate, the student provided a QR code or
a link for the participant to complete the question-
naires online. If a participant did not have any de-
vice to answer the online questionnaire and agreed
to participate, the student provided a smartphone
for the participant to complete the questionnaires
on the Google Form. The participants were assured of
their anonymity and informed of the study details.
Only those who agreed to participate in this study
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(ie, they selected “agree” in the informed consent
question) could continue to complete the question-
naires. Because this study focused on young adults,
only data from those with a BMI > 23 kg/m? (the
cutoff of overweight for Asians”) were analyzed.
Other inclusion criteria included: (1) 18-30 years
old; (2) able to read and understand Chinese; and
(3) agreed to participate. Participants were excluded
if they had neurological illness (eg, stroke and spinal
cord injury), functional disability (eg, blindness),
and any kind of psychosis or intellectual disability.
The exclusion criteria were assessed through self-re-
ports. Finally, 65 men and 39 women were eligible
for data analyses.

Measures

Apart from the questionnaires described below
(ie, Weight-reduction Behaviors, TPB compo-
nents, and Weight-related Self-stigma sections),
the online survey included several questions re-
garding the participants’ age, sex, height, weight,
and disease status.

Weight-reduction Behaviors

We used the Three-Factor Eating Questionnaire—
Revised 18-item version (TFEQ-R18)*° to measure
participants’ eating behaviors through 3 different
aspects: restrained eating (6 items), uncontrolled
eating (9 items), and emotional eating (3 items).
All items were rated on a 4-point Likert scale,
except for the last item rated on a 6-point Likert
scale. The TFEQ-R18 is an appropriate instrument
for measuring eating behavior, with Cronbach’s al-
phas of 0.75 for cognitive restraint, 0.85 for un-
controlled eating, and 0.87 for emotional eating.*
A higher score in TFEQ-R18 indicates unhealthier
eating behaviors.

We used the International Physical Activity Ques-
tionnaire (IPAQ) Chinese version short form’! to
measure participants’ PA. It is a self-administered
questionnaire that measures activity habits during
the previous week. The item scores of time and days
spent on different levels of physical activities are
converted to MET-minute per week scores, with
the formula of MET level x minutes of activity/day x
days per week. The IPAQ form is a valid instrument
for PA, with a content validity index of 0.99.%* It
also has satisfactory test-retest reliability, with an
intraclass correlation coefficient = 0.79.%
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Table 1
Questionnaire using Theory of Planned Behavior
Health eating Physical activity
Attitude For me to eat healthily is... For me to exercise at least 30 minutes, 3 days per week is...
Item 1 useful/useless useful/useless
Item 2 beneficial/harmful beneficial/harmful
Item 3 wise/foolish wise/foolish
Item 4 good/bad good/bad
Item 5 pleasant/unpleasant pleasant/unpleasant
Item 6 correct/incorrect correct/incorrect
Item 7 enjoyable/unenjoyable enjoyable/unenjoyable
Item 8 satisfying/unsatisfying satisfying/unsatisfying
SN
Item 1 People who are important to me would ap- People who are important to me would approve of me exercis-
prove of me thinking clearly before eating . .
ing at least 30 minutes, 3 days per week.
every day.
Item 2 I feel under social pressure to think clearly I feel under social pressure to exercise at least 30 minutes, 3
before eating every day. days per week.
Item 3 It is expected of me that I should think It is expected of me that I should exercise at least 30 minutes,
clearly before eating every day. 3 days per week
PBC
Item 1 How much personal contrpl do you feel you How much personal control do you feel you have over whether
have over whether you think clearly before . . ;
L you exercise at least 30 minutes, 3 days in the next week?
eating in the next week?
Item 2 Whether or not I think clearly before eating ~ Whether or not I exercise at least 30 minutes, 3 days in the
in the next week is entirely up to me. next week is entirely up to me
Ttem 3 H(.)W much do you feel .that' whether you How much do you feel that whether you exercise at least 30
think clearly before eating is beyond your . .
minutes, 3 days per week is beyond your control?
control?
Item 4 HOW. confident are you the}t you will be able How confident are you that you will be able to exercise at least
to think clearly before eating in the next . / 9
week? 30 minutes, 3 days in the next week?
Ttem 5 To what extent dp you see yourself as belp € To what extent do you see yourself as being capable of exer-
capable of thinking clearly before eating in e . .
cising at least 30 minutes, 3 days in the next week?
the next week?
Intention
Item 1 I plan to think clearly before eating I plan to exercise at least 30 minutes, 3 days per week from
from now on. now on.
Item 2 I will try to think clearly before eating I will try to exercise at least 30 minutes, 3 days per week from
from now on. now on.
Item 3 I intend to think clearly before eating I intend to exercise at least 30 minutes, 3 days per week from
from now on. now on.
Note.
SN = subjective norms
PBC = perceived behavioral control

TPB Components (Table 1)

Attitude. We used an 8-item semantic differen-
tial scale to measure participants’ attitude toward

HE and PA. Item stems “For me to eat healthily
is...” and “For me to exercise at least 30 minutes, 3

days per week is...” were used for HE and PA be-
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Table 2
Participant Characteristics (N = 104)

M (SD)

Entire sample

Male sample

Female sample

Age (year) 22.08 (2.97) 22.71 (3.12) 21.03 (2.39)
Sex (men)? 65 (62.5) 65 (100) 0(0)
Height (cm) 168.73 (8.38) 173.22 (6.27) 161.25 (5.67)
Weight (kg) 77.06 (13.46) 82.38 (13.18) 68.19 (8.31)
Body mass index (kg/m?) 26.98 (3.66) 27.43 (4.04) 26.22 (2.83)
TFEQ score (1-4 Likert scale) 2.25(0.40) 2.28 (0.44) 2.20(0.32)
IPAQ score (MET) 1923.01 (1949.44) 1996.06 (2156.27) 1801.26 (1563.90)
WRBIS (1-5 Likert scale) 3.08 (0.71) 3.04 (0.72) 3.14(0.72)
Attitude toward healthy eating (1-7 Likert scale) 5.60 (0.86) 5.59 (0.90) 5.61 (0.81)
Attitude toward physical activity (1-7 Likert scale) 5.95(0.92) 6.00 (0.94) 5.87 (0.89)
Ecl;l;i;“ive norms toward healthy eating (1-7 Likert 421 (1.53) 4.15(1.51) 432 (1.59)
i?lngfgi::lg)orms toward physical activity (1-7 428 (1.62) 428 (1.59) 4.28 (1.69)
PBC toward healthy eating (1-7 Likert scale) 4.86 (0.83) 5.07 (0.74) 4.49 (0.85)
PBC toward physical activity (1-7 Likert scale) 4.68 (1.28) 5.04 (1.08) 4.08 (1.37)
Intention toward healthy eating (1-7 Likert scale) 4.53 (1.52) 4.52 (1.39) 4.56 (1.74)
Intention toward physical activity (1-7 Likert scale) 4.82 (1.75) 5.00 (1.68) 4.52 (1.85)

Note.
a: Reported in N (%)

IPAQ = International Physical Activity Questionnaire
WBIS = Weight Bias Internalization Scale

WSSQ = Weight Self-Stigma Questionnaire
PBC = Perceived behavioral control

TFEQ = Three-Factor Eating Questionnaire—Revised 18-item version

MET = metabolic equivalent; 1 MET equals to 3.5 ml of Oxygen expenditure.

haviors, respectively. All items were measured with
a 7-point bipolar scale (from 1 to 7)” on 8 bipolar
adjective pairs (useful—useless, beneficial—harmful,
wise—foolish and good—bad, pleasant—unpleasant,
correct—incorrect, enjoyable—unenjoyable and satisfy-
ing—unsatisfying) for each item stem. The internal
consistency of all items on people with epilepsy is
excellent (a = 0.91).3

Subjective norms. Items “People who are im-
portant to me would approve of me ... every day,”
“I feel under social pressure to ... every day,” and
“It is expected of me that I should ... every day”
were used to measure subjective norms toward eat-
ing behaviors (with the blank filled in with “think-
ing/think clearly before eating”) and PA (with the
blank filled in with “exercising/exercise at least 30

Am J Health Bebav.”™ 2019;43(3):569-581

minutes, 3 days per week”). Each statement was
rated on a 7-point bipolar scale ranging from 1 to
7. Higher scores indicated higher levels of the sub-
jective norms. The internal consistency of these 3
items on people with epilepsy has been shown to be
excellent (a = 0.90).3

Perceived behavioral control (PBC). Items
“How much personal control do you feel you have
over whether you ... in the next week?” “Whether
or not I ... in the next week is entirely up to me,”
“How much do you feel that whether you ... is
beyond your control?” “How confident are you
that you will be able to ... in the next week?” and
“To what extent do you see yourself as being ca-
pable of ... in the next week?” was used to mea-
sure PBC toward eating behaviors (with the blank
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Table 3
Step-by-step Multiple Regression Models on Intention to Healthy Eating (N = 104)

Dependent variable: Intention to healthy eating

B (SE)/ B (p-value)

Significant coefficients are presented in bold.

WBIS = Weight Bias Internalization Scale
PBC = perceived behavioral control

Attitude: 0.66 (.16)/ 0.43 (.15)/ 0.29 (.15)/ 0.39 (.15)/

0.38 (<.001) 0.25 (.004) 0.17 (.05) 0.22 (.01)

o . 0.47 (.08)/ 0.43 (.08)/ 0.35 (.08)/

Subjective norms - 0.47 (<.001) 0.43 (<.001) 0.35 (<.001)

. 0.49 (.15)/ 0.45 (.15)/

IE - - 0.27 (.002) 0.25 (.003)

0.54 (.17)/

WBIS score -- - - 0.26 (.002)
R 0.141 0.346 0.406 0.464
Adjusted R 0.133 0.333 0.388 0.442
AR? - 0.205 0.060 0.058

Note.

a: Attitude, subjective norms, and perceived behavioral control (PBC) on healthy eating

filled in “thinking/think clearly before eating”) and
PA (with the blank filled in “exercising/exercise at
least 30 minutes, 3 days”). We used 7-point bipo-
lar scales ranging from 1 to 7 to assess each item.
Higher scores indicated higher levels of the PBC.
The internal consistency of the 5 items is excellent
(a=0.85).%

Behavioral intention. We used items adopted
from Sparks, Guthrie and Shepherd® to measure
behavioral intention. Specifically, “I plan to ...
from now on,” “I will try to ... from now on,” and
“Iintend to ... from now on” were used to measure
behavioral intention toward eating behaviors (with
the blank filled in “think clearly before eating”) and
PA (with the blank filled in “exercise at least 30
minutes, 3 days per week”). We used 7-point bipo-
lar scales ranging from 1 to 7 to assess each item.
Higher scores indicated higher levels of behavioral
intention. The internal consistency of the 3 items is
excellent (a = 0.81).%

Weight-related Self-stigma

Weight Bias Internalization Scale (WBIS). \We
used the 11-item WBIS* to measure participants’
internalized weight bias. All items were rated on a
5-point bipolar scale from 1 (strongly disagree) to
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5 (strongly agree), and a higher score indicated a
higher level of weight-related self-stigma. WBIS is
a reliable instrument, with a Cronbach’s alpha of
0.87.%8

Data Analysis

We analyzed data using SPSS 23.0 (IBM Corp.,
Armonk, NY). We conducted descriptive analyses,
including frequencies (for categorical variables) and
mean (for continuous variables), for all demograph-
ic data and questionnaire scores. Four multiple re-
gression models were constructed to understand
the significant variables for intention to weight-
reduction behaviors and the final weight-reduction
behaviors. Before testing the multiple regression
models, we applied the Shapiro-Wilk test to test the
distributions of all the measures. The nonsignificant
p-values (ranging 0.86 and 0.98) indicated that all
measures were normally distributed. Therefore, the
use of regression models was justified.

We constructed 4 regression models that had
controlled demographics: age, sex, and BMI. The
first model (Model 1) used intention of HE as the
dependent variable, TPB factors except for inten-
tion (ie, attitude, subjective norms, and PBC),
and WBIS as the independent variables. The sec-
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Table 4
Step-by-step Multiple Regression Models on Healthy Eating (N = 104)

Dependent variable: TFEQ score

B (SE)/ B (p-value)

Significant coefficients are presented in bold.
healthy eating

WBIS = Weight Bias Internalization Scale
PBC = perceived behavioral control

L 0.01 (.05)/ 0.002 (.051)/ 20.03 (.05)/
A1 TG 0.03 (.81 0.005 (.96) -0.06 (.62)
o . 0.03 (.03)/ 0.04 (.03)/ 0.04 (.03)/
Subjective norms 0.13 (.27) 0.13 (.26) 0.17 (.15)
. 20.02 (.03)/ 20.03 (.03)/ 20.01 (.04)/
e -0.08 (.53) -0.11 (.40) -0.03 (.85)
. 0.05 (.06)/ 0.04 (.05)/
PBC 0.10 (.39) 0.09 (.42)
-0.13 (.06)/
WABIS score -0.22 (.04)
R? 0.013 0.021 0.061
Adjusted R -0.016 -0.019 0.013
AR? - 0.007 0.040
Note.

a: Attitude, subjective norms, perceived behavioral control (PBC), and behavioral intention on

TFEQ = Three-Factor Eating Questionnaire—Revised 18-item version

ond model (Model 2) used intention of PA as the
dependent variable, TPB factors except for inten-
tion (ie, attitude, subjective norms, and PBC),
and WBIS as the independent variables. The third
model (Model 3) used the TFEQ-R18 score as the
dependent variable, and all the TPB factors (ie, atti-
tude, subjective norms, PBC, and intention) as the
independent variables. The fourth model (Model
4) used IPAQ score as the dependent variable, and
all the TPB (ie, attitude, subjective norms, PBC,
and intention) as the independent variables.

We further conducted another 4 step-by-step
multiple regression models, which did not control
for any demographic variables to understand the
unique contribution of extended TPB factors on
behavioral intentions and HE/PA behaviors. For
these step-by-step multiple regression models, we
first used behavioral intentions (including HE and
PA intentions) as dependent variables and entered
attitude as the only independent variable in the
first step. Then, we entered attitude and subjective
norms as independent variables in the second step.
Attitude, subjective norms, and PBC were entered
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as the independent variables in the third step. Fi-
nally, attitude, subjective norms, PBC, and weight-
related self-stigma were entered as independent
variables in the last step.

Afterward, we used HE and PA behaviors as de-
pendent variables, and used attitude as the only in-
dependent variable in the first step. Then, we used
attitude and subjective norms as independent vari-
ables in the second step, attitude, subjective norms,
and intention as independent variables in the third
step, and attitude, subjective norms, intention, and
PBC as independent variables in the fourth step.
In the last step, we used attitude, subjective norms,
intention, PBC, and weight-related self-stigma
as independent variables. We considered that the
step-by-step multiple regression models were ap-
propriate because we could compare the R* chang-
es between every 2 steps and identify the unique
contribution of each independent variable.

RESULTS
Table 2 presents the demographics of the entire
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Table 5

Step-by-step Multiple Regression Models on Intention to Physical Activity

(N =104)

Dependent variable: Intention to physical activity

B (SE)/ B (p-value)

Attitudes 0.74 (17)/ 0.55 (.17)/ 0.13 (.17)/ 0.144 (17)/
0.40 (< .001) 0.29 (.002) 0.07 (45) 0.07 (41)
o . 0.36 (.10)/ 0.32 (.09)/ 0.29 (.09)/
Subjective norms - 0.33 (<.001) 0.29 (<.001) 0.27 (.002)
PEC: ~ ~ 0.69 (.12)/ 0.68 (.12)/
0.49 (<.001) 0.50(< .001)
0.14 (20)/
WRBIS score - - - 0.06 (.50)
R 0.157 0.253 0.434 0.437
Adjusted R? 0.149 0.238 0.417 0.414
AR - 0.096 0.182 0.003
Note.

Significant coefficients are presented in bold.

a: Attitude, subjective norms, and perceived behavioral control (PBC) on physical activity

WBIS = Weight Bias Internalization Scale
PBC = perceived behavioral control

Table 6

Step-by-step Multiple Regression Models on Physical Activity

(N =104)

Dependent variable: IPAQ score

B (SE)/ B (p-value)

238.55 (227.15)/

258.34 (242.85)/

172.67 (235.09)/

AR ES 0.11 (.30) 0.12(.29) 0.08 (.46)
Subicetive norms: -154.71 (130.82)/ -158.04 (132.18)/ 21.57 (134.77)/
J 20.13 (24) -0.13 (.24) -0.02 (.87)
Intention: 254.10 (124.22)/ 270.96 (143 45)/ 299.10 (138.17)/

0.23 (.04) 0.24 (.06) 0.27 (.03)
PBC -46.10 (193.39)/ -148.29 (188.89)/
-0.03 (.81) -0.10 (.43)
-842.15 (277.84)/
WABIS score -0.31 (.003)
R? 0.067 0.068 0.145
Adjusted R? 0.039 0.030 0.104
AR - 0.001 0.080
Note.

Significant coefficients are presented in bold.

a: Attitude, subjective norms, perceived behavioral control (PBC), and behavioral intention on

physical activity

IPAQ = International Physical Activity Questionnaire

WBIS = Weight Bias Internalization Scale
PBC = perceived behavioral control
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sample and subsamples stratified by sex. In brief,
the mean (SD) TFEQ and IPAQ scores were
2.25 (0.40) and 1923.01 (1949.44) for the entire
sample; 2.28 (0.44) and 1996.06 (2156.27) for
the male sample; and 2.20 (0.32) and 1801.26
(1563.90) for the female sample.

After controlling for age, sex, and BMI, Model 1
showed that the WBIS score (f = 0.27; p = .001),
attitude (B = 0.23; p = .01), subjective norms (
= 0.33; p < .001), and PBC (B = 0.27; p = .003)
were statistically significant factors for HE inten-
tion. Model 2 illustrated that the WBIS score was
significantly associated with the HE behavior (p =
-0.24; p = .04). Model 3 indicated that subjective
norms (B = 0.23; p = .013) and PBC (B = 0.52; p
< .001) were significant factors for PA intention.
Model 4 showed that the WBIS score (f = -0.30; p
=.006) and PA intention (f = 0.26; p = .044) were
significantly associated with the PA behavior.

Regarding the unique contribution of each fac-
tor in the extended TPB on HE intention and HE
behavior (measured using TFEQ-R18), the step-
by-step multiple regressions showed that attitude
accounted for 14.1% of variance on HE intention,
subjective norms for 20.5%, PBC for 6.0%, and
WBIS score for 5.8%. Additionally, the WBIS
score explained 4.0% of variance on HE behavior
(ie, TFEQ-R18 score). Overall, results showed that
TPB could only be partly associated with HE in-
tention, whereas WBIS was an important factor in
explaining both intention and behavior (Tables 3

and 4).

As for the unique contribution of each factor in
the extended TPB on PA intention and PA behav-
ior (measured using IPAQ), Tables 5 and 6 demon-
strate that attitude accounted for 15.7% of variance
on PA intention, subjective norms for 9.6%, PBC
for 18.2%, and WBIS score for 0.3%. Addition-
ally, PA intention and WBIS scores explained 6.7%
and 8.0% of the variance on PA behavior (ie, IPAQ
score). Overall, TPB factors were partly associated
with PA intention and PA behavior, whereas WBIS
contributed greatly in explaining both intention
and behavior.

DISCUSSION

We aimed to examine the associations among
TPB factors, weight-related self-stigma, and final
weight-reduction behaviors (HE and PA). Overall,
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our results partially supported the extended TPB
among overweight, young adults in their HE and
PA behaviors. The incorporation of weight-related
self-stigma in the TPB was supported because self-
stigma was the most significant variables associated
with both weight-reduction behaviors.

Weight-related Self-stigma and HE

In our study, weight-related self-stigma was as-
sociated with higher intention to eat healthily and
to engage more HE behavior independently. A
possible explanation is body dissatisfaction. Stud-
ies on individuals with overweight reported that
higher weight-related self-stigma results in higher
body dissatisfaction, which was linked with greater
healthy eating intention® as well as with greater
maladaptive eating behavior.“#! In other words,
overweight individuals with high levels of weight-
related self-stigma tend to self-devaluate their neg-
ative characteristics such as fatness and to pursue
positive characteristics such as attractiveness from
lean individuals.** In pursuit of such positive char-
acteristics, obese individuals may have higher HE
intention, and thus, have actual HE behaviors for
the change of body shape. Additionally, it is pos-
sible that changing behavior on HE is easier than
changing behavior on PA; thus, people with over-
weight who have high levels of self-stigma may
want to engage in HE instead of in PA.

Our findings are in line with research by Lee
et al,® which suggested that body satisfaction is
both a predictor of behavioral intention to change
the body and of the actual behavior to change
the body. However, unlike Lee et al,** who found
that behavioral intention directly predicted body
change behavior, our results suggest that the effect
of internalized stigma on HE behavior was not me-
diated by HE intention. A possible explanation is
the discrepancy between HE intention and HE be-
havior assessed in this present study. We used items
describing general HE to assess HE intention; thus,
participants might have different interpretations for
the behavior under this concept (eg, healthy food
choices, appropriate amount of calorie intake).

In contrast, our HE behavior was measured using
TFEQ-R18, which focuses on measuring the pres-
ence of maladaptive eating pattern (e, restrained
eating, uncontrolled eating and emotional eating).
Such discrepancy might weaken the association be-
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tween HE intention and actual HE behavior in our
study. Nevertheless, weight-related self-stigma was
associated with both HE intention and actual be-
havior, and future studies are warranted to investi-
gate how to eliminate the weight-related self-stigma
while maintaining the HE intention and HE behav-
iors for Hong Kong young adults with overweight.

Original TPB Constructs and HE
Our findings suggest that TPB variables were

adequate for the explanation of intention to HE;
however, our findings also indicated that neither
intention nor PBC was associated with HE behav-
ior. The nonsignificant finding in intention may be
explained by the instability of intention. Conner et
al* pointed out that eating behavior had a stron-
ger association with intention when the intention
was stable. In particular, young adults’ intention
to HE easily may be influenced by extrinsic cues
such as the eating culture on campus, and there-
fore, tend to fluctuate. Fila and Smith found such
nonsignificant findings among American youth."
The nonsignificant PBC may be due to inaccurate
estimation of their control over behavioral perfor-
mance.” Another explanation for our nonsignifi-
cant PBC could be the discrepancy between HE
intention and HE behavior mentioned above.
Therefore, PBC might be associated with inten-
tion, which is also based on estimations from par-
ticipants, but not on the actual HE behavior.

Weight-related Self-stigma and PA

Weight-related self-stigma had direct effects on
PA instead of mediating by intention. This find-
ing is in line with the literature that stigma may
significantly lower people’s engagement in PA.“%
It also has been suggested that self-stigma may have
influenced PA behavior under automatic processes
rather than through behavioral intention. Che-
vance et al®® found that PA was more significantly
influenced by implicit attitudes in people with obe-
sity than in the general population. Given that our
findings showed that self-stigma was a statistically
significant and direct factor in PA engagement, the

extended TPB model is partially supported.

Original TPB Constructs and PA
Our results suggest that PBC has the strongest

578

association with intention to engage in PA, which
corroborates with the findings of Payne et al.”
However, our study showed that attitude was not
associated with PA, which is inconsistent with pre-
vious research.’® One possible explanation is the
samples that were studied. Specifically, Psouni et
al’! indicated that weaker correlations between TPB
variables were found in the group of overweight/
obese people than in the normal-weight respon-
dents. Another possibility is that the association
between attitude and intention was diminished
due to the effects of PBC. Our step-by-step multi-
ple regression models (Tables 3 and 4) showed that
attitude was significantly associated with intention
when PBC was not in the regression model. How-
ever, attitude became nonsignificant after PBC was
included in the model. Therefore, PBC may reduce
the association between attitude and intention.

Consistent with the majority of previous research
showing that intention is the major predictor of
PA,? our result indicated that intention signifi-
cantly explained nearly 4% of the variance in PA.
Because intention is an antecedent to behavior and
also has a strong correlation with PA behavior, any
education aimed at promoting PA among young
adults should seek to influence their intentions.
However, PBC was not significantly associated
with PA; this may be explained by respondents’
inaccurate estimations of control over behavioral
performance.” Therefore, our participants might
have had the intention to engage in PA and be-
lieved that they had the control to engage in PA.
However, they might have over- or underestimate
their control of PA engagement. As a result, a cor-
relation was found in PBC and PA intention but
not in PBC and PA behaviors.

Limitations

There are some limitations in this study. First,
our sample was recruited through convenience
sampling; therefore, our study incurred self-selec-
tion bias. As a result, the generalizability of our
findings is not generalizable to other, larger popu-
lations. Second, all the measures were self-reports
and response biases could not be avoided. Third,
causal inferences cannot be drawn due to the cross-
sectional design. Still, our findings have hypothe-
sis-generating value for future studies to examine
the causal relationships. Fourth, measures chosen



to examine HE intention and actual behavior par-
tially reflect the relationships of the constructs of
the extended TPB model. Last, most of our sample
was comprised of men; our findings might have
restricted generalizability to women. Because men
and women have different eating and PA behav-
iors, future studies are warranted to corroborate
our findings in a female sample.

Conclusion

The extended TPB could partially explain HE
and PA behaviors among overweight, young adults.
Among all constructs, self-stigma is the most sig-
nificant factor for both weight-reduction behav-
iors (HE and PA), supporting the incorporation of
weight-related self-stigma in the TPB. With self-
stigma being found to be the most significant fac-
tor, future research can incorporate the extended
TPB in examining specific HE behavior to further
understand the underlying mechanisms.
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