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RESEARCH PLAN
This study distinguishes between explicit weight bias and implicit weight bias. Explicit weight bias refers to an
openly expressed negative attitude toward those who are overweight. Implicit weight bias refers to a negative

attitude toward those who are overweight when the negative attitude is not openly expressed.

Individuals’ explicit and implicit weight bias status may not be concordant. While these attitudes are generally
conceptualized as continuous, a simplified version of how the two attitudes may combine is shown below.

Explicit Weight Bias

High Bias (+) Low Bias (-)
High Bias (+) +/+ I Il +/-
Implicit Weight Bias Low Bias (-) +/- 1] \Y; -/-

These constructs can be represented in multiple ways, as described below. Explicit weight bias and implicit
weight bias thus may combine to define weight bias profiles. For example, one profile could describe
individuals with neither an explicit nor an implicit bias (cell IV, above), while an alternative profile could
describe individuals with no explicit weight bias, who at the same time have an implicit weight bias (cell 11,
above).

The purpose of this study is to explore the impact that select psychological and physiological factors may have
on compliance with a weight loss protocol. First, it is predicted that all participants will evidence both explicit
and implicit weight bias at baseline. It is also predicted that participants with higher scores of explicit weight
bias will evidence greater compliance than participants with lower explicit weight bias. Further, it is predicted
that this will be true regardless of whether the explicit weight bias is framed in terms of attitudes toward others
or attitudes toward the self. It is also predicted that participants with higher implicit weight bias will show
greater compliance compared with participants who have lower implicit weight bias. Additionally, it is predicted
that participants will demonstrate a change in weight bias from baseline to completion of the test phase.




Finally, it is predicted that participants characterized by the combination of low explicit weight bias together
with implicit weight bias will be more compliant than all other participants (cell 1l). Again, we predict that this
will be the case regardless of whether the overt component of weight bias is framed as attitudes toward others
or toward the self. It is also predicted that these relations will themselves relate to cortisol level. It is predicted
that participants with higher explicit weight bias, but no implicit bias will have higher cortisol levels. This is
consistent with the idea that this form of dissonance causes stress and therefore, correlated with elevated
cortisol.

Background

Weight bias, or stigma, is a term encompassing negative weight-related attitudes towards overweight and
obese individuals. This bias may be explicit (overt, conscious, expressed openly). Further, the literature has
made distinctions between explicit weight bias as directed towards others (Allison 1991; Puhl 2005) or towards
the self (Durso 2008). Overweight and obese individuals often internalize explicit weight bias and thereby view
themselves in a negative light. Others have conceptualized bias as implicit (covert, subconscious, not
expressed openly), and have operationalized this construct using a methodology that can be applied to various
content areas including weight bias (Greenwald, McGhee, & Schwartz, 1998). This latter construct refers to
attitudes that are not openly expressed, and that may not be evident to those who have that bias

Previous studies have produced inconsistent findings regarding the impact of weight bias. On one hand,
weight bias internalization (i.e., self-directed weight stigma) has been associated with psychological
maladjustment, compromised physical health, and eating disturbances (Carels, 2010; Pearl, 2014). Further,
Carels et al. found that implicit or explicit weight bias was directly associated with higher attrition, greater
energy intake, lower levels of physical activity, and less weight loss among treatment-seeking overweight and
obese adults (Carels, 2009). When evaluating outcomes among bariatric surgery patients, Lent et al. reported
less weight loss 12 months after surgery among patients who expressed higher weight bias internalization prior
to surgery (Lent, 2014).

However, others have found positive outcomes associated with greater weight bias experience. Latner,
Wilson, Jackson, and Stunkard (2009) noted that a history of weight-stigmatizing experience predicted greater
weight loss in a longitudinal analysis of patients in a group treatment program. In a more recent paper Carels
et al. found that greater weight bias may facilitate weight loss and compliance with a weight loss program
(Carels, 2014). Clearly, more research is warranted to determine how weight bias affects treatment outcomes.

The mechanisms by which weight bias may affect adherence to dietary interventions are unknown and
likely complex. When discussing the results of previous intervention studies (Carels, 2009; Latner et al., 2009;
Lent, 2014), research teams have speculated mediation by variables related to psychosocial functioning
including motivation. However, the link between psychosocial and physiological variables has received
relatively little attention. In an intriguing review article, Tokiyama (2014) recently proposed a conceptual model
in which stress induced by weight bias elicits a cortisol response, leading to a vicious cycle of more weight gain,
additional weight bias, and escalating stress. Based on inconsistent previous findings, it may be that
individuals who express implicit bias but profess no explicit bias may experience greater motivation leading to
better compliance and outcomes. However, it may also be the case that these individuals experience more
emotional stress due to dissonance between covert and overt bias. According to the model, weight loss may
be one means by which to exit this cycle, and weight loss maintenance may prevent re-entry.

Cortisol, a key component of the aforementioned model, is a steroid hormone released from the adrenal
glands in response to stress or low blood glucose level. Consistent with the model, Tokiyama et al. found that
frequency of exposure to weight-stigmatizing situations and consciousness of weight stigma were positively
related to fasting serum cortisol level, independent of adiposity (Tokiyama et al., 2014). Previous dietary
intervention studies indicate that macronutrient composition, independent of body weight, affects cortisol
metabolism and suggest that very-low-carbohydrate diets may cause greater physiological stress, possibly due
to low blood glucose level (Ebbeling 2012; Stimson 2007). High cortisol levels may promote not only weight
gain but also insulin resistance and cardiovascular disease, based on epidemiological research (Adam 2010;
Holt 2007; Purnell 2009; Vogelzangs 2010). However, whether weight bias interacts with dietary macronutrient



composition to influence cortisol, energy balance, and risk factors for chronic disease has not been studied to
date.

In an ancillary study to our ongoing trial, we will assess implicit, explicit, and internalized weight bias and
conduct exploratory analyses to address the questions listed below. Our findings will provide hypothesis-
generating data to inform the design of future studies.

Baseline

* Do the study participants express explicit and/or implicit weight bias at baseline?
* |s there an association between weight bias profile and physiological stress, as assessed by 24-hour urinary
cortisol at baseline?

End of Run-in Phase

* Does baseline weight bias influence weight loss and attrition during the run-in phase?
* Does weight bias change among participants during the run-in phase?

End of Test Phase

* Does weight bias modify the effect of dietary interventions on 24-hour urinary cortisol?
* Does weight bias change among participants during the test phase?

Assessment of Weight Bias

IAT: The Implicit Associations Test is a widely used measure of implicit attitudes toward several potential
prejudices. We will invite participants to complete the IAT online (http://www.uconnruddcenter.org/weight-bias-
stigma-tools-for-researchers) at baseline, at the end of the run-in, and again at the end of the test phases of
the study. The IAT involves matching target category labels (e.g. fat people, thin people) with attribute labels
(e.g. good, bad, lazy, motivated) in a timed test scenario. We will instruct participants to complete the tasks as
quickly as possible without making a judgment about “correctness.” A score will be calculated by measuring
differential response times. Through a timed word association, the IAT will provide unconscious attitudes
towards individuals with overweight or obesity, which can be at odds with conscious attitudes. The IAT test will
take each participant approximately 10-15 minutes to complete.

WBIS: The Weight Bias Internalization Scale (Durso 2008) consists of an 11-item self-report measure to
evaluate explicit beliefs about negative societal stereotypes and how self-statements about individuals with
overweight and obesity applies to oneself. The content areas include acceptance/rejection of weight status,
desire for change, effect of perceived weight status on mood, perceived personal value, ease of life, public
appearance and social interaction, and recognition of the existence and unfairness of weight stigma.
Respondents rate their agreement with items on a scale of 1 (strongly disagree) to 7 (strongly agree).
Participants shall complete a baseline and follow-up WBIS test at end of study. Each test session may add
approximately 10-15 minutes of testing time per participant.

OPTS: The Obese Persons Trait Survey (Puhl 2005) assesses explicit weight bias directed toward others
using a 20-item measure that asks participants to estimate the percentage (0-100%) of obese persons who
possess each trait on a list of stereotypical traits. Traits include 10 negative traits (e.g. undisciplined, lazy,
unhealthy) and 10 positive characteristics (e.g. intelligent, sociable, productive). Higher scores indicate
stronger negative and positive traits on the OPTS subscales, respectively. The OPTS test will take each
participant approximately 5-10 minutes to complete.

BAOP: The Beliefs About Obese Persons Scale (Allison 1991) is an 8-item Likert rating survey that assesses
explicit beliefs about causes of obesity. Each question asks respondents rate their extent of agreement on a
scale of -3 (strongly disagree) to +3 (strongly agree) with statements about causes of obesity and assesses
‘stereotypical’ perceptions of the controllability of obesity, such as “Obesity is really caused by a lack of



willpower.” Higher scores indicated beliefs that obesity is not controllable. The BAOP test will take each
participant approximately 5-10 minutes to complete.

Statistics:

To evaluate the hypothesis that all participants will evidence explicit and implicit weight bias at baseline t-tests
will be used. Next, continuous weight bias scores will be converted to categorical variables by median split.
Thus, participants will thus be categorized as having either high or low weight bias as measured by the
instruments described above. A 2(explicit weight bias: high, low) x 2(implicit weight bias; high, low) ANOVA
will be conducted with weight loss used as the dependent variable. This will make it possible to test
hypotheses regarding the impact of explicit and implicit weight bias alone, and their joint impact on protocol
compliance. Similarly, a 2(explicit weight bias: high, low) x 2(implicit weight bias; high, low) ANOVA will be
conducted with cortisol level used as the dependent variable. This will make it possible to test the
hypothesized relation between weight bias profile and stress. A one-way ANOVA will be used to evaluate the
hypothesis regarding change in weight bias over the course of the study.

Limitations:

The sample of volunteer participants is highly committed to weight reduction efforts. In assessing dietary
compliance, the subjective method of relying on oral or written self-reports creates an assumption of honesty
and accuracy in participant reporting. Weight bias surveys will also rely on participant honesty in responses.
Repeated administration of the IAT may contribute to a decline in effect magnitude, however, utilizing the D
scoring algorithm will reduce the influence of this factor. Additionally, the IAT was designed to measure
associations, not beliefs, however this test may provide indirect evidence for the presence of beliefs. The
WBIS assesses negative weight-based feelings about oneself that could, in turn, generalize to attitudes about
overweight or obese people as a whole.
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