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Summary
Background: The objective of the study was to assess 
the efficacy of a multi-component intervention to reduce 
kinesiology pre-professionals’ implicit and explicit bias. 
Method: A pre-post experimental design, which con-
sisted of an experimental group (n = 42) and a control 
group (n = 36), was conducted to assess the efficacy of 
the intervention using both implicit and explicit obesity 
bias measures. Results: On the pre-test, participants did 
not display overall explicit bias on the Anti-Fat Attitudes 
Test (AFAT) but had strong implicit bias and bias on the 
lazy/motivated semantic differential scale. Participation 
in the intervention reduced explicit bias on the AFAT so-
cial character disparagement and weight control/blame 
subscales but not implicit bias. Conclusion: Implicit bias 
remains difficult to change and appears to be deep-seat-
ed in individuals’ minds. Future interventions may need 
methods to make sure all participants process and con-
nect emotionally to all information.

Introduction

Obesity is an increasing problem both in terms of the individ-
ual health risks that people accrue and in the cost of maintain-
ing public health [1]. In efforts to promote active healthy life-

styles and reduce barriers to exercise, public health initiatives 
commonly include physical activity-related components or in-
terventions to increase the amount of activity individuals get 
per week. An often overlooked physical activity barrier is obes-
ity bias. Obesity bias is falsely assuming that all overweight or 
obese individuals act consistent with negative overweight stere-
otypes (e.g. unattractive, lazy) [2]. Not only does the general 
public possess bias toward overweight and obese individuals, 
research has also documented that allied health [3, 4] and phys-
ical activity-related professionals [5] and pre-professionals 
[6–9] are biased as well. Professionals that are not consciously 
aware of a societal weight stigmatization or their own biases 
may unknowingly dissuade individuals from living a healthy ac-
tive lifestyle [10, 11]. Implementation of strategic intervention 
components during undergraduate education is necessary to 
make pre-professionals aware of obesity bias and its potential 
negative ramifications toward living a healthy lifestyle. 

Obesity bias can be divided into two categories: explicit 
and implicit bias [2]. Explicit bias is a negative conscious eval-
uation of the overweight, commonly measured using self-re-
port measures such as questionnaires. On the other hand, im-
plicit bias is the unconscious cognitions that is operating with-
out individuals’ knowledge [12, 13]. Implicit bias is deeply en-
grained in ones’ minds and behaviorally manifested when 
critical environmental cues activate them, such as when indi-
viduals unknowingly fail to hold a door open for an over-
weight individual. Implicit bias is commonly measured using 
timed reaction time tests (e.g. Implicit Association Tests). In 
the literature, there has been a mixed pattern of relationships 
among explicit and implicit bias. In some studies there was a 
low positive correlation [8, 14], and in other studies there was 
no relationship among bias type [5, 6, 15]. 
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Obesity bias or weight stigmatization has the potential to 
affect an overweight person’s psychological and emotional 
well-being, resulting in e.g. depression, low self-esteem and 
body image, especially in those that do not possess adequate 
coping mechanisms or are sensitive to weight-related stereo-
types [16, 17]. Criticism about one’s weight or weight-related 
teasing can serve as a potential obstacle for living a healthy, 
physically active lifestyle. In a prospective study, weight-re-
lated teasing was significantly related to binge eating and loss 
of control in males, and in females teasing was associated with 
frequent dieting [18]. In physical activity settings, overweight 
or obese individuals who were teased or criticized had re-
duced physical activity levels [19, 20], decreased enjoyment 
[19], and embarrassment while participating [21]. Given the 
seriousness of the psychological and emotional ramifications, 
preparing professionals to possess positive attitudes and be-
liefs toward overweight is critical for them to create inclusive 
and motivating physical activity environments. Researchers 
suggest that a comprehensive bias reduction approach is nec-
essary due to the resiliency and complex nature of obesity 
bias. This involves the use of multiple strategic intervention 
components and theoretical frameworks [22, 23]. Two inter-
vention studies in pre-professional settings have used multiple 
strategies successfully to reduce explicit bias [7, 24]; however, 
no study to date has assessed the effectiveness of a multi-com-
ponent intervention to reduce implicit obesity bias. To fully 
assess the success of obesity bias intervention, both implicit 
and explicit bias need to be measured.

Intervention Strategies and Frameworks
Common strategic intervention components that were investi-
gated in this study consist of attribution theory (reducing per-
ceptions of controllability to reduce blame), consciousness 
raising, and evoking empathy through perspective taking, role 
playing, and exposure to overweight individuals [25]. 

The first framework is attribution theory, which posits that 
individuals will exhibit bias or negative emotion toward over-
weight or obese individuals if they perceive that their condi-
tion is controllable (e.g., they do not exercise or eat too much) 
[26, 27]. Crandall et al. [28], in a study of six nations, found 
that bias is greater when individuals perceive controllability 
and devalue the condition of overweight or obese. One inter-
vention strategy has had equivocal results, which consists of 
providing scientific evidence that one’s condition is not con-
trollable. Crandall [29] provided scientific information that 
obesity was not controllable (i.e., caused by genetics and other 
physiological mechanisms), which resulted in reduced blame 
or explicit bias toward overweight individuals by the partici-
pants. Teachman et al. [30], however, failed to reduce both 
explicit and implicit bias through having individuals read a 
news report at a beach persuading individuals that obesity was 
mainly caused by genetics. Provision of information that obes-
ity was controllable through diet and exercise to participants 
resulted in higher implicit bias. 

Rukavina et al. [8], in a multi-strategy intervention, were 
able to reduce explicit obesity bias when kinesiology pre-pro-
fessionals were presented with a situational perspective of 
obesity or that there are many physical activity barriers and 
multiple reasons for one to become overweight other than just 
diet and exercise (e.g. idea of personal responsibility). 
Schwartz and Brownell [31] advocate that for public health in-
terventions to make significant environmental changes beliefs 
of the etiology of obesity need to be shifted from a narrow 
perspective of personal responsibility to an understanding of 
the role of the ‘toxic environment’ and a scientific accurate 
etiology of obesity [32]. A narrow perspective of beliefs in 
personal control and responsibility can lead to loss of time 
and money whereby environmental changes can lead to de-
crease in health disparities and social injustices.

One strategy that has been suggested to reduce implicit 
bias is consciousness raising [6, 13]. Consciousness raising in-
volves making individuals aware of the nature of obesity bias, 
its pervasiveness, and the difference between explicit and im-
plicit bias. Also, in terms of multi-strategy interventions, it has 
been suggested that consciousness raising be paired with 
other strategic intervention components so that people can 
make themselves aware of possible environmental critical 
cues that may evoke their implicit bias. Awareness is the first 
step to change deep-seated unconscious bias.

Another strategic intervention component involves evok-
ing empathy toward obese individuals to reduce implicit bias 
[14, 30]. Teachman et al. [30] had women read a first hand 
account of a woman who was stigmatized for being obese and 
write an essay to display their feelings toward obese women  
in general. This intervention failed to reduce implicit bias in 
average weight women, but bias was reduced in women with 
high BMI. Wiese et al. [24], however, successfully reduced 
explicit bias in pre-medical students. Participants watched  
a video of a nurse talking about a stigmatized experience  
she encountered, and they engaged in two role playing exer-
cises where they took the perspectives of the one being 
stigmatized.

A final set of intervention components involves exposure 
to overweight individuals. Pettigrew and Tropp [33], in a 
meta-analysis of 515 studies, reported that exposure to a stig-
matized population typically results in a reduction of negative 
attitudes. It is hypothesized that exposure to overweight peo-
ple impact negative attitudes [25]. Rukavina et al. [8] exposed 
pre-professionals to a population of overweight elementary 
children in an experiential learning situation. Participants en-
gaged in a service learning to conduct fitness tests on elemen-
tary school students. Subsequently, participants evaluated the 
results, designed evaluation sheets to be sent home to parents, 
and wrote reflection papers on their experience. The purpose 
of the service learning was to create knowledge through trans-
formation of experience usually occurring in four phases: ex-
periencing, reflecting, generalizing, and applying [34]. Pre-
professionals were able to accomplish curricular learning 
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Measures

Demographic Questionnaire
A demographic questionnaire included questions on education, height, 
weight, age, sex, and race. Moreover, other yes/no items assessed social 
and environmental influences, for example ‘Do you have personal experi-
ence with obesity?’, ‘Do you have a family history of obesity?’, and ‘Do 
you believe people have personal control over obesity?’.

Explicit Ratings Tests (ERTs)
Participants’ explicit attitudes toward fat people using seven-point seman-
tic differential scales were assessed with a self-report ERT questionnaire. 
Two scales were used to rate both fat and thin people ‘lazy versus moti-
vated’ and ‘stupid versus smart’ yielding four ratings. The explicit attitude 
scores were computed by subtracting the ratings for thin people from 
those for fat people for each of the two different attributes [4, 6]. A nega-
tive score indicates an obesity bias.

Anti-Fat Attitudes Test (AFAT)
Participants’ anti-fat attitudes toward fat individuals were assessed with a 
self-report AFAT questionnaire, which used a five-point Likert scale rang-
ing from ‘strongly disagree’ to ‘strongly agree’. Lewis et al. [36] used a con-
firmatory analysis to validate the instrument. It includes three subscales: 
physical/romantic attractiveness, weight control/blame, and social/character 
disparagement, Physical/romantic unattractiveness is the belief that over-
weight individuals are homely and would not make good romantic partners. 
Weight control/blame represents the beliefs that overweight individuals are 
responsible for their weight versus control from biogenetic inputs. Social/
character disparagement represents the ideas that overweight people pos-
sess undesirable personality characteristics and hold low value socially. Any 
items that did not load on the subscales were left out of the present study.

Implicit Association Test (IAT)
The IAT is a timed word classification task used to assess implicit bias 
toward overweight and obese individuals. The IAT has been used in mul-
tiple populations and settings [3, 6] and has demonstrated convergent and 
discriminant validity [37, 38]. The test uses response latencies to assess 
the strength of association between concepts (e.g. thin and fat) and par-
ticular attributes (motivated and lazy). The goal of the task is to catego-
rize the list of attributes into one of four categories. For example, one of 
the tests includes the categories of fat, thin, lazy, and motivated. On the 
first task, the categories are paired (thin/motivated, fat/lazy). On the top 
of the paper, thin/motivated is on the top left side of the paper, and fat/
lazy is on the top right side. A list of words runs down the middle of the 
page. The participants begin by making a checkmark on either the left 
side or right side of the words in the list. On the second task, the words 
are reversed (thin/lazy, fat/motivated) using a similar set of words. 

People generally find it easier to pair the words when the categories 
match their attitude (fat is paired with lazy and thin is paired with moti-
vated) than when the words are reversed (fat paired with motivated, thin 
with lazy). Thus, when the category pairing is similar to their attitude, they 
are able to categorize more words correctly in 20-second time limit. The 
final score is computed by subtracting the number of words correctly clas-
sified in the incongruent task (fat paired with motivated) then correctly 
classified in the congruent task (fat paired with lazy). A large difference 
score indicates a stronger implicit association between fat people and a 
negative attribute than between fat people and a positive attribute. In the 
present study, one practice task using insects and flowers was employed in 
addition with the two experimental tasks (lazy/motivated, stupid/smart).

Intervention Components

The intervention included both classroom and service learning compo-
nents. The classroom components were implemented before the field ex-
perience and consisted of:

goals and at the same time engage in a hands-on activity to 
provide service to children and the community. In the reflec-
tion phase, pre-professionals were prompted to generalize 
their experience and knowledge from classroom discussions 
and make plans to use this in their future profession.

Researchers have recommended that curricular interven-
tions be evaluated [2] that use a combination of multiple 
strategies to combat obesity bias [14, 23]. Implicit bias has 
been resilient to change; thus it is probable that a combination 
of strategies is important to target them. Interventions during 
undergraduate education are important because pre-profes-
sionals health habits are being shaped, and this critical infor-
mation can help develop their future professional conduct 
when promoting healthy physical active lifestyles in youth and 
adults [35]. 

Researchers have called for testing of undergraduate cur-
ricula interventions [2]. Several multi-strategy studies have 
been successful reducing explicit obesity bias [8, 24], but it is 
unknown if these interventions impact implicit bias. There-
fore, the purpose of the present study was to assess kinesiol-
ogy pre-professionals’ both explicit and implicit bias, and then 
determine the efficacy of a multi-strategy intervention to re-
duce both kinesiology pre-professionals’ explicit and implicit 
bias. Several intervention components were included specifi-
cally to target both implicit and explicit biases. Thus it is ex-
pected that there be a significant reduction in both types. Cre-
ating and evaluating interventions to reduce bias is an impor-
tant step in educating professionals that can successfully im-
plement public health initiatives without the cultural barriers 
of obesity bias that potentially hurt more than help by dis-
suading overweight or obese individuals to be physically 
active.

Material and Methods

Participants 
Participants included 78 kinesiology pre-professionals (51 male and 26 
female, 1 missing; 55 European American, 20 African American, 1 His-
panic, 1 other, 1 missing) from a southern university in the USA. Ages 
ranged from 18 to 26 years old (mean = 21.63 years, SD = 1.49 years). The 
majority of participants grew up in a rural or small city childhood envi-
ronment (rural/small city = 50, mid/large-sized city = 27, missing = 1) and 
were single at the time of the intervention (single = 70, married = 7, di-
vorced = 0, missing = 1). The intervention was applied to a test and meas-
urement class (n = 42), whereas the control group participants (n = 36) 
were recruited from several other classes in the department who had not 
received the intervention. Participants came from 4 main undergraduate 
concentrations (17 clinical exercise physiology (CLEP), 3 fitness manage-
ment, 35 physical education teacher preparation, 9 sport communication, 
and 13 other, 1 missing). A test and measurement class was used for the 
intervention because all pre-professionals from the department took the 
class and a field experience component was available where pre-profes-
sionals would have exposure to overweight population and discuss and 
deal with obesity bias issues and prevent bias in an applied setting (i.e. 
elementary school fitness tests). Informed consent was obtained prior to 
start of the intervention as according to the institutions internal review 
board.
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tors of the survey informed pre-professionals that some of the questions 
might be construed as offensive, but are necessary to assess attitudes to-
ward obesity. Pre-professionals completed the instruments in the follow-
ing order: demographics, AFAT, ERTs, and IAT.

Design and Data Analysis

A pre-post experimental design with a control group as a comparison was 
used to assess the efficacy of the intervention using both implicit and ex-
plicit obesity bias measures. For analysis of the quantitative AFAT data 
(subscales are physical/romantic attractiveness, weight control/blame, and 
social/character disparagement), all negatively worded items were re-
verse-coded prior to any data analysis and internal consistency using 
Cronbach’s a were computed [39]. The aggregate scores for the AFAT 
subscales were computed by summing all responses for all items and 
dividing them by the number of items in the subscale. Pearson’s corre
lations were conducted to examine the relationships among BMI, the two 
ERTs, the three subscales of AFAT, and two subscales of IAT. 

To examine whether participants had any explicit and implicit biases, 
MANOVA or ANOVAs were conducted on pre-measures. MANOVA 
and follow-up ANOVAs were conducted on pre-test scores of AFAT 
subscales to examine whether participants had any explicit obesity bias. 
AFAT pre-measure values were compared to a Likert value of 3, which 
was indicative of neutral attitude. The difference scores between the orig-
inal scores and 3 were used for the data analysis, with positive difference 
scores indicating explicit bias. An a level of 0.017 based on a Bonferroni 
adjustment was used for individual ANOVA on AFAT subscales. Inde-
pendent T-tests with adjusted a level of 0.006 (Bonferroni adjustment) 
were computed for each of the nine items from AFAT with values ex-
ceeding 3 to examine whether participants had any explicit obesity bias. 
ANOVA was conducted on the pre-test score of the semantic differential 
scale stupid/smart to examine whether participants had any explicit obes-
ity bias. Non-parametric ANOVAs using rank orders were conducted on 
the semantic differential scales stupid/smart and lazy/motivated to exam-
ine whether participants had any explicit obesity bias. Two separate 
ANOVAs were conducted on pre-test scores of the subscales of IAT 
(lazy/motivated and stupid/smart) to examine whether participants had 
any implicit obesity bias.

Three separate 2 × 2 non-parametric ANOVAs with the factors of 
time (pre/post) and group (experimental group / control group) were con-
ducted on the three AFAT subscales to examine whether participants’ 
explicit obesity bias was reduced over time from pre to post as a result of 
intervention. Two separate 2 × 2 non-parametric ANOVAs with the fac-
tors of time (pre/post) and group (experimental group / control group) 
were conducted to examine whether there were any significant reductions 
of implicit obesity bias as a result of interventions. Two separate 2 × 2 
non-parametric ANOVAs with the factors of time (pre/post) and group 
(experimental group / control group) were conducted on motivated/lazy 
and stupid/smart semantic differential scales to examine whether there 
were any significant reductions of explicit obesity bias as a result of inter-
vention. The non-parametric inferential tests were selected because of 
serious violations of normality. 

Results

A relatively small frequency of pre-professionals had a family 
history with obesity (yes = 7, no = 70, missing = 1) or personal 
history with obesity (yes = 5, no = 72, missing = 1). A large 
number of pre-professionals advocated that obesity is under 
personal control (control = 68, not under personal control = 8, 

i)	 Consciousness raising discussion. Pre-professionals were made aware 
of society’s biases toward overweight bias, societal influences that re-
inforce these biases, and that kinesiology-related professionals also 
have obesity bias. Also, they were made aware of the difference be-
tween implicit and explicit bias and the ramifications or potential trig-
gers (e.g. teasing, discrimination, health care professionals’ comments) 
that could initiate a vicious cycle leading to unhealthy coping mecha-
nisms and further weight gain.

ii)	 Perceptions of controllability. Pre-professionals discussed the scien-
tific evidence for multi-factorial causes of obesity – genetic, environ-
mental, cultural, psychological. This perspective was contrasted with 
the attitude of individual responsibility and weight control solely 
through diet and exercise. This component originated from Crandall 
[29] who had participants read about science-related reports of causes 
of obesity. 

iii)	Perspective taking. Pre-professionals heard an overweight woman 
with a thyroid gland problem talking about her stigmatization. In both 
large and small groups, the pre-professionals discussed what they 
learned from the tape, how the overweight women felt, and what were 
the implications of knowing about obesity bias were for their future 
careers. This component has been used by Weiss et al. [24] in a multi-
component intervention with medical students. 

iv)	Role-playing activity on environmental cues. Pre-professionals were 
aware of cues in test and measurement environment that could elicit 
their implicit obesity bias, such as hearing a fat joke or an overweight 
student acting congruent to stereotypes (lazy or not performing well 
on fitness tests). The addition of this component was designed to pro-
vide an awareness of the automatic nature of situation-specific envi-
ronmental cues so that in the service learning project they could 
thwart any automatic responses to be bias when working profession-
ally in the fitness tests.

The service learning project consisted of pre-professionals administrating 
the FITNESSGRAM to a whole school of 4th and 5th grade children. 
The purpose of this component was to expose the pre-professionals to 
overweight children’s exercise behavior and their peer’s behavioral re-
sponses. Each pre-professional helped administer the test to 3–5 classes 
of students, evaluated the data, completed evaluation sheets to be sent 
home to parents, and wrote a reflection paper about what they learned 
from both classroom and service learning experience with the children. 
Also, they were to speculate on how they would treat overweight students 
or clients in the future as a result of the intervention. Pre-professionals 
were provided with stimulation questions, which included ‘What did you 
learn from this service learning project (administering the FITNESS-
GRAM and listening to lectures on obesity bias)?’, ‘Did you notice any 
environmental cues (e.g. seeing an obese child or hearing teasing) elicit 
an implicit obesity bias from yourself?’, ‘Describe how your attitude has 
or has not changed toward obese individuals as a result of the lectures 
and service learning project’, and ‘How do you plan to treat your clients 
or students in the future?’

Procedure

The obesity bias intervention was placed in a test and measurement class. 
The goal of the class was to learn about purposes of measurement and 
evaluation, basic testing procedures for children and adults, computing 
basic statistics, and applying concepts of reliability and validity to sport 
and fitness testing. After pre-professionals were introduced to the basic 
concepts of measurement and evaluation, the obesity bias intervention 
began. A package of instruments was administered pre and post interven-
tion during their regular class time. Those in the control group were re-
cruited from other classes in the department and filled out the question-
naire during the same time frame as the intervention group. Administra-
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measures are significantly correlated amongst each other, 
suggesting those that had bias in one area have bias in an-
other. Also, the correlations were not significant between  
any explicit and implicit obesity bias measure, indicating  
that there were no associations between implicit and explicit 
measures.

missing = 2) prior to the interventions. Means and standard 
deviations for the AFAT and IAT are presented in table 1. 
The AFAT subscale internal consistency reliability was 
acceptable; Cronbach’s a reliability coefficient ranged from 
0.75 to 0.89. Correlations among obesity bias measures and 
BMI are in given in table 2. Of particular note is that explicit 

Intervention group Control group 

pre-test post-test pre-test post-test

AFAT
Weight control/blame 2.88 ± 0.55 2.58 ± 0.54 2.76 ± 0.56 2.70 ± 0.59
Social/character disparagement 2.04 ± 0.54 1.97 ± 0.55 2.08 ± 0.65 2.23 ± 0.61 
Physical/romantic attractiveness 3.01 ± 0.70 2.88 ± 0.62 2.83 ± 0.71 2.08 ± 0.65 

IAT
Stupid/smart –8.51 ± 5.54 –8.49 ± 5.61 –6.74 ±5.83 –5.70 ± 5.40
Lazy/motivated –8.74 ± 5.85 –9.33 ± 6.12 –8.23 ± 5.22 –8.31 ± 4.78

ERT
Stupid/smart 0.19 ± 0.77 0 ± 0.31 –0.03 ± 1.03 0.06 ± 0.59 
Lazy/motivated 2.00 ± 1.43 1.02 ± 1.09 1.11 ± 1.39 0.71 ± 1.20

Table 1. Means and standard deviations for 
dependent measures

WC SC PR IATSS IATML BMI SDSS SDML

WC 1 0.68
0.0001 
n = 76

0.73
0.0001 
n = 77

0.08
0.4634
n = 77

–0.13
0.2699
n = 77

–0.33
0.0042 
n = 76

0.36
0.0013
 n = 77

0.50 
<0.0001 
n = 77 

SC 1 0.76
0.0001
n = 76

–0.00
0.9697
n = 77 

–0.13
0.2484
n = 76

–0.16
0.1744
n = 75 

0.43
0.0001
n = 76

0.33
0.0036 
n = 76

PR 1 0.04
0.7120
n = 77

–0.17
0.1464
n = 77

–0.28
0.0162 
n = 76

0.48
0.0001
n = 77 

0.45
0.0001
n = 77 

IATSS 1 0.04
0.7459
n = 78 

–0.07
0.5508
n = 77 

–0.16 
0.1750 
n = 78 

0.14
0.2076
n = 78 

IATML 1 –0.14
0.2359
n = 77 

0.09
0.4170
n = 78

–0.02
0.8592
n = 78

BMI 1 –0.23 
0.0401 
n = 77 

–0.19 
0.0898
n = 77 

SDSS 1 0.18
0.1049
n = 78

SDML 1

WC = AFAT (weight control/blame); SC = AFAT (social/character disparagement); PR =AFAT 
(physical/romantic attractiveness); IATSS = IAT (stupid/smart); IATML = IAT (motivated/lazy); 
SDSS = ERT (stupid/smart); SDML = ERT (lazy/motivated).

Table 2. Means, standard deviations, and 
correlation coefficients for AFAT and ERT 
measures
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ERT
As indicated by ANOVA analyses prior to the intervention, 
pre-professionals reported explicit biases on lazy/motivated 
semantic differential scale (F(1, 76) = 257.78, p < 0.0001,  
hp

2 = 0.77), but not on stupid/smart scale (F(1, 77) = 0.78, 
p = 0.3812). 

Pre-Post Intervention Analysis 

AFAT
The 2 × 2 ANOVA analyses indicated that there was a signifi-
cant interaction effect between time and group on the AFAT 
social/character disparagement subscale (F(1, 72) = 5, p < 0.03,  
hp

2 = 0.06). No significant time (F(1, 72) = 3.50, p = 0.07) and 
group effects (F(1, 72) = 1.71, p = 0.2) were observed. For the 
model with physical attractiveness as the dependent variable, 
no significant differences were observed for the interaction ef-
fect between time and group (F(1, 73) = 1.16, p = 0.29), the 
main time effect (F(1, 73) = 0.59, p = 0.44), and the main 
group effect (F(1, 73) = 0.65, p = 0.42). For the model with 
weight control/blame as the dependent variable, significant 
differences were observed for the interaction effect between 
time and group (F(1, 74) = 4.78, p < 0.03, hp

2 = 0.06) and the 
main time effect (F(1, 74) = 5, p < 0.03, hp

2 = 0.06). There was 
no significant main group effect (F(1, 74) = 0, p = 0.95). The 
results showed that participation in the intervention reduced 
explicit bias on the AFAT social/character disparagement and 

Pretest Analysis 

AFAT
At the pretest, MANOVA indicated a significant difference 
from zero on AFAT subscales prior to the intervention (F(3, 73) 
= 163.25, p < 0.0001). The follow-up ANOVAs with adjusted a 
level of 0.017 indicated a significant difference from zero for so-
cial/character disparagement (F(1, 75) = 255.43, p < 0.0001, hp

2 = 
0.77) and weight control/blame (F(1, 75) = 10.98, p < 0.0014,  
hp

2 = 0.13), but not for physical attractiveness (F(1, 75) = 1.99, p = 
0.16). Inspection of the means indicates that participants overall 
did not have explicit bias as measured by the AFAT prior to the 
intervention. However, inspection of the means for individual 
items indicated that there were biased on specific issues. Of the 
nine individual AFAT items that had scores greater than 3.0 
(table 3), four items were significantly different from zero using 
an adjusted p value of 0.006. These items were ‘Most fat people 
buy too much junk food’, ‘If fat people really wanted to lose 
weight, they could’, ‘If I were single, I would date a fat person’, 
and ‘Fat people should not wear revealing clothing in public’.

IAT
The ANOVA analyses on pre-test scores of IAT indicated 
significant differences from zero for the motivated/lazy (F(1, 
64) = 152.70, p < 0.0001, hp

2 = 0.70) and stupid/smart (F(1, 63) = 
123.84, p < 0.0001, hp

2 = 0.66) scale. The results indicated that 
participants had implicit obesity bias toward overweight or 
obese people. 

Item Pre-intervention T-test

Most fat people buy too much junk food 3.43 ± 0.95   T(76) = 3.95 
p < 0.0002

Most fat people are lazy 3.29 ± 1.18   T(76) = 2.13 
p < 0.0368  

If fat people really wanted to lose weight,  
they could

3.82 ± 0.91   T(76) = 7.86 
p < 0.0001

Most fat people will latch onto almost any excuse 
for being fat 

3.23 ± 1.00    T(76) = 2.05 
p < 0.0434

If I were single, I would date a fat person 3.70 ±1.09    T(76) = –5.60 
p < 0.0001 

Fat people are physically unattractive 3.16 ± 1.19    T(76) = 1.15 
p < 0.2552

Fat people should not wear revealing clothing  
in public

4.18 ± 1.16    T(76) = 8.98 
p < 0.0001

People who are fat have as much physical 
coordination as anyone*

3.16 ± 1.12    T(76) = –1.22 
p < 0.2278

Fat people should be encouraged to accept 
themselves the way they are* 

3.16 ± 1.05    T(76) = –1.30 
p < 0.1976

*Items reversed scored. 

Table 3. T-test results of pre-intervention 
means and standard deviations for items identi-
fied as greater than 3 on the AFAT
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Discussion

The purpose of the present study was to describe kinesiology 
pre-professionals’ obesity bias and assess the efficacy of a 
multi-strategy intervention to reduce their explicit and im-
plicit obesity bias. A multi-strategy intervention is necessary 
to impact the deep-seated nature of implicit biases and variety 
of negative stereotypes that exist. Particular intervention 
components were specifically designed to debunk particular 
stereotypes and create empathy through increased awareness 
of the psychological and emotional consequences as a result 
of being stigmatized. These intervention components were 
strategically situated adjacent to a service learning project 
that gave kinesiology pre-professionals a chance to apply the 
knowledge learned in the classroom and reflect on the nega-
tive implications of obesity bias in their future careers. 

In the present study, kinesiology pre-professionals re-
ported strong implicit anti-fat bias (stupid/smart, motivated/
lazy) before the intervention, which is consistent with IAT re-
sults of fitness professionals and exercisers [5], another group 
of kinesiology pre-professionals [6], and other health-related 
professionals [4]. Moreover and similar to other studies [6, 8], 
the pre-professionals did not display overall explicit obesity 
bias (AFAT subscales of weight/control blame, social/charac-
ter disparagement, and sexual attractiveness). Interestingly, 
the correlations among explicit bias AFAT measurements 
were significant, indicating that those who were biased in one 
area were also biased in other areas and vice versa for those 
that were not biased. On the other hand, the implicit bias 
measurements were not correlated to each other or to any of 
the explicit bias measurements, as already shown by Chamb-
liss et al. [6]. This lack of correlation is consistent with further 
data from the literature, showing little or no association 

weight control/blame subscales but not on the physical attrac-
tiveness subscale. Evaluation of the means indicates a reduc-
tion in explicit bias for weight control/blame and social/char-
acter disparagement for intervention groups and an increase 
in explicit bias for control group on the social/character dis-
paragement subscale (fig. 1).

IAT
The 2 × 2 ANOVA analyses indicated that there were a non-
significant interaction effect between time and group (F(1, 63) = 
0.07, p = 0.79) as well as  non-significant main effects of time 
(F(1, 63) = 0.13, p = 0.72) and group (F(1, 63) = 0.52, p = 0 .48) 
on the motivated/lazy IAT implicit anti-fat bias. The 2 × 2 
ANOVA analyses also indicated that there were a non-signif-
icant interaction effect between time and group (F(1, 64) = 
0.50, p = 0.48) as well as non-significant main effects of time 
(F(1, 64) = 0.55, p = 0.46) and group (F(1, 64) = 3.57, p = 0.06) 
on the stupid/smart IAT implicit anti-fat bias.

ERT
The 2 × 2 ANOVA analyses with the factors of time and 
groups revealed a non-significant interaction effect between 
time and group (F(1, 75) = 0.05, p = 0.83) as well as non-signif-
icant main effects of time (F(1, 75) = 0.04, p = 0.84) and 
groups (F(1, 75) = 0.15, p = 0.7) on the stupid/smart explicit 
rating. The 2 × 2 ANOVA analyses with the factors of time 
and groups revealed a non-significant interaction effect be-
tween time and group (F(1, 75) = 0.05, p = 0.82) as well as 
non-significant main effects of time (F(1, 75) = 0.04, p = 0.84) 
and groups (F(1, 75) = 3.9, p = 0.05) on the motivated/lazy 
explicit rating. 
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their body shape and size. The strategic intervention compo-
nent of hearing the overweight women talk about her life was 
designed to evoke empathy through perspective taking. Pre-
professionals were supposed to imagine the stigmatization 
and what it felt like to be a second class citizen. In the discus-
sions after hearing the tape of the stigmatized woman, some 
pre-professionals were shocked of the negative treatment and 
argued that people are individuals and people are not better 
than others just because of their body size. Phrases that were 
introduced in the discussions after hearing the tape were ‘eve-
rybody has the same size heart’ or ‘work with people as if they 
are individuals instead of stereotypical obese persons’.

The intervention did not yield a significant change in pre-
professionals implicit bias pre and post intervention for either 
the lazy/motivated or the stupid/smart IAT scales. This non-
significant result is similar to other single intervention compo-
nent studies [22, 30]. To reduce the implicit bias in the present 
study, pre-professionals were made aware of their bias (con-
sciousness raising), encouraged to take the perspective of an 
overweight woman who was stigmatized, exposed to the be-
havior of overweight children, and primed to notice if their 
implicit bias was being activated during the service learning 
project. One possible reason for the lack of the reduction, 
based on theories of attitude change [42], is that pre-profes-
sionals were in the beginning stages of attitude change and 
still processing or trying to resolve the dissonance created by 
the intervention. Until they resolve the internal conflict 
among themselves and make a conscious effect to de-link the 
automatic evaluation with the environmental cue, the implicit 
bias will persist.

To reduce bias, it is likely that key concepts need to be in-
troduced early and reinforced throughout the curriculum, and 
not singly placed within one class near the end of the profes-
sional preparation. O’Brien et al. [9] found that pre-service 
teachers increased their implicit bias from year 1 to year 3 and 
had greater degree of implicit bias than psychology majors. 
Departments need to evaluate pre-professionals’ conceptions 
and ensure they are not providing competing messages or pro-
moting misconceptions of scientific information. For example, 
one common misconception occurs when pre-professionals 
assume a cause and effect relationship between obesity and 
health risks. One implication they miss is that one can be 
overweight and still be healthy. Thus, departments need to 
promote the correct etiology of obesity (multiple reasons for 
obesity beyond diet and exercise) across the curriculum and, 
at the same time, promote diversity and size acceptance 
(healthy lifestyles for all body shapes and sizes).

Surprisingly, a testing effect occurred in the control group 
(did not receive the intervention but took the pre- and post-
assessments); there was a significant increase in the mean 
value of the social/character disparagement subscale from 
pre- to post-intervention. It is possible that the pre-test in-
creased their awareness or primed the pre-professionals to 
notice the negative character of overweight individuals be-

among implicit and explicit measures. The pattern of associa-
tion has been explained by differences in age, moderators, 
and type of obesity bias assessments [40]. 

Similar to other studies [6, 8, 10], the pre-professionals, 
however, endorsed individual stereotypes related to individ-
ual control of lifestyle behavior and outward appearance, 
measured by several measurements, i.e., individual items on 
the AFAT, demographic measure of individual control, and 
measure of the semantic differential explicit measure of lazy/
motivated. These results suggest that pre-professionals value 
living a healthy active lifestyle and that they assume that over-
weight individuals are not taking responsibility for maintain-
ing a normal weight, learning motor skills, or making an at-
tempt to improve their appearance. Individuals that believe in 
high personal control are linked to higher levels of obesity 
bias [5, 6, 41]. 

In an effort to reduce the endorsement of these stereo-
types, a multiple strategy intervention to reduce kinesiology 
pre-professionals’ obesity bias was implemented. The strate-
gic intervention components were grounded in theory but dif-
fered as a function of this unique pre-professional situation. 
In the present study, individuals became aware of the multi-
factorial nature of obesity, of the differences between implicit 
and explicit bias, and of the negative ramifications in their ca-
reer field that arise from both. The addition of these compo-
nents is a departure from Rukavina et al. [8] where compo-
nents only addressed issues related to explicit bias. To further 
address issues related to implicit bias, pre-professionals lis-
tened to an audio tape, similar to Weiss et al. [24], to evoke 
empathy toward overweight individuals. Last, a role playing 
activity was added to make pre-professionals aware of the sit-
uation-specific environmental cues that could activate their 
implicit bias in the service learning component. Earlier stud-
ies had not attempted to facilitate reflective work with pre-
professionals to deal with implicit bias.

The intervention achieved partial success. Mean values in 
the AFAT blame/personal control subscale were siginificantly 
reduced. Both multi-component intervention [8] and psycho-
logically based studies [29] have shown significant reductions 
of weight control/blame. This result of the present study is 
consistent with attribution theory and is not surprising given 
that the several intervention components were strategically 
focused to reduce blame. 

In the present study, during the classroom instruction, pre-
professionals were introduced to situational perspective (i.e., 
there are multiple reasons for one’s level of fatness such as 
genetics, social, or psychological reasons), and this was rein-
forced when the pre-professionals heard the tape of the 
woman talking about her hyperthyroidism (genetics) and the 
witnessed resultant stigmatized interaction of the children 
(social). There was a significant change in the AFAT measure 
of social/character disparagement or the degree pre-profes-
sionals prejudge individuals in that they have low social value 
or possess undesirable personality characteristics because of 
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studies with pre-professionals. Interventions at this stage in 
their careers are vital given in that they are forming their atti-
tudes for their careers and in that they will be ‘working in the 
trenches’ to promote a healthy active lifestyle. First, the study 
was the first multi-component intervention to test the effects 
using implicit bias and a comparison group (control). Second, 
the intervention lasted over 1 month and was specific to the 
careers of the pre-professionals. 

Conclusion

In the present study, the intervention was partially successful 
at reducing pre-professionals’ obesity bias. However, the ef-
fects were relatively small as reflected from the effect sizes. 
Pre-professionals’ perceptions of controllability and blame 
and social/character disparagement were reduced. However, 
it is likely that participants need time and/or to be guided 
through attitudinal change process for a meaningful reduction 
in implicit bias to occur. Moreover, as evidenced by the induc-
tive analysis of pre-professionals’ reflections, the participants 
had some similar experiences and perceptions, but it was ap-
parent that each pre-professional experienced the interven-
tion uniquely. It is possible that some key information was not 
processed by the pre-professionals because they were focused 
on particular aspects of the intervention, and not on others. 
More information is needed on pre-professionals’ beliefs and 
attitudes and how they process this particular information. 
This is essential to design better strategic components so that 
pre-professionals can process more information and become 
more emotionally involved with each of the intervention com-
ponents. 
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tween pre- and post-measurements. Also, it is interesting to 
note that other explicit measures or implicit measures did not 
increase. For future interventions, researchers need to be 
aware that providing an obesity bias assessment may activate 
participants’ attitudes and the treatment may have to be more 
powerful to reduce bias than if no pre-assessment was pro-
vided. Future studies need to look at multiple universities and 
compare freshmen to senior attitudes.

Before future intervention studies, a comprehensive study 
of beliefs and attitudes across curriculum needs to be accom-
plished. Future interventions need to address the sexual at-
tractiveness aspect of obesity bias beyond a superficial discus-
sion; it is likely that beliefs of the ideal body shape and size 
could be a rate limiter in changing implicit bias and endorsing 
a size acceptance view. Discussions could include the educa-
tion on the importance of matching one’s values in relation-
ships, but not superficial items like hair color or body size; the 
danger of dieting to achieve body types that are not attain
able; airbrushing of photos presented in the media to create 
body shapes and sizes that are not attainable; the positive na-
ture of diversity; and the benefits of having a large size body 
for particular physical performances. 

There were limitations in the present study that affect the 
generalization of the study to other settings. The study used a 
convenience sample of one class of kinesiology pre-profes-
sionals from a southern university in the USA and the control 
group volunteer pre-professionals from other classes in the 
same department. The use of non-random sampling for both 
groups can possibly create initial differences group differ-
ences that could impact their bias reduction. Also, these pre-
professionals may not be representative of the population of 
pre-professionals. However, the results are consistent with 
other studies of other health and physical activity fields [5, 6]. 
Also, the explicit bias measure results may have been influ-
enced from social desirability since the participants knew they 
were being studied. However, the present study took a large 
step forward in implementing multi-component intervention 
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