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Abstract

Future personalized approaches to weight management are likely to include consideration of
genetic influences on eating behaviors. This study explores whether genetic beliefs about eating
behaviors influence dietary self-efficacy and confidence. In a survey of 261 individuals of various
weight statuses, we find that endorsing genetic causes of two specific eating behaviors (taste
preference and disinhibition) predicts poorer dietary self-efficacy for people who exhibit these
eating behaviors. This suggests there may be utility to considering eating behaviors individually
when it comes to predicting the influence of genetic information provision in the service of
precision medicine interventions. Individuals with high disinhibited eating and/or bitter taster
status may be particularly sensitive to interpreting genetic predisposition information in ways that
undercut self-efficacy and confidence.
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Healthy eating and weight management are central in the prevention of chronic diseases
such as cardiovascular disease, diabetes, osteoarthritis, and some cancers (Pi-Sunyer, 2015).
However, controlling diet and managing weight is difficult for individuals to carry out, with
few able to manage their weight and maintain weight loss in the long term. Part of this
difficulty relates to the fact that the effectiveness of weight management approaches varies
greatly between individuals (Salas, 2015). Individual differences in preferences, habits, and
predispositions likely underlie the ability or inability of individuals to adhere to various
diets, which is a key factor for weight loss success (Thom & Lean, 2017). As such, there
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is a need to find ways of matching individuals with dietary regimens that they will find
manageable and where they will feel success is possible.

Developing treatment plans for weight management is made difficult by the complex
biopsychosocial determinants of obesity. Precision medicine may offer a potential solution
by considering individual level factors when deciding treatment type and intensity

as opposed to traditional approaches that apply treatment modalities broadly without
accounting for individual, patient-level differences (Bomberg et. al, 2019). Precision
nutrition in particular aims to prevent and manage chronic diseases by tailoring dietary
interventions to an individual’s genetic background, metabolic profile, and or environmental
exposures (Wang, & Hu, 2018).

To advance this cause, some researchers have examined eating behavior traits and tendencies
to arrive at common phenotypes that can be targeted with dietary modification approaches.
Boubhlal et. al. (2017) examined characteristics including higher food reward sensitivity,
disinhibition, satiety responsiveness, and bitter taste sensitivity. They found that eating drive
characteristics were most highly related to dietary self-efficacy. The current examination
explores the potential role of individuals’ beliefs in modifying these relationships.

Specifically, to better understand the potential of precision medicine to promote dietary
self-efficacy, it’s important to consider the role of genetic beliefs. The relationship between
eating behaviors and dietary self-efficacy is undoubtedly complex. A potentially relevant
factor is the extent to which individuals believe that their eating behaviors have genetic
underpinnings. There is evidence of reduced confidence in one’s ability to manage weight
related to the general belief that eating behaviors are influenced by genetics (Persky,
Bouhlal, Goldring & McBride 2017; Persky & Yaremych, 2020). It is likely that responses
to the notion that eating behaviors have genetic underpinnings are variable depending upon
the specific eating behavior in question, although this has not been assessed. Such responses
may also depend upon beliefs about one’s own behaviors. Previous research indicates that
the relationship between genetic beliefs and diet depends on an individual’s weight status
(Knerr, Bowen, Beresford, & Wang, 2017). It is similarly likely that responses to the notion
that genetic factors influence specific eating behaviors will depend upon self-relevance, in
this case, whether an individual perceives that they personally exhibit that eating behavior.
In addition, according to several theoretical models (e.g., Theory of Planned Behavior), low
perceived controllability is related to reduced engagement in goal-directed behavior (McVay
et al., 2015). This might explain why individuals would experience reduced self-efficacy or
a reduced sense of control when a “condition’ an individual has is believed to be genetic in
nature (and thus intrinsic and unmodifiable).

The current study assesses whether participant beliefs about the genetic underpinnings of
four specific eating behaviors (disinhibition, food reward sensitivity, satiety responsiveness,
and taste preference), as well as participant reports about their own eating behavior
tendencies on these four dimensions, predict dietary self-efficacy and confidence. We chose
these outcome variables due to the link between genetic causal attributions and reduced self-
efficacy and behavior change confidence (Hoyt et al., 2014). We further examine whether
the influence of participants’ genetic beliefs depends upon whether participants perceive that
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they personally exhibit the relevant behavioral tendency. Finally, we explore what, if any,
demographic variables are associated with genetic beliefs about specific eating behaviors.

Data included in this analysis were collected as part of a larger survey on eating behavior
phenotypes (Bouhlal et al., 2017). A random sample of participants from a National
Institutes of Health database of individuals interested in research participation were
contacted by email with an introduction to the study and an opportunity to opt out of further
contact. Those who had a mailing address on file and who did not opt out were mailed a
packet of study materials a week later. Participants were incentivized for participation by
check or gift card. Participants completed questionnaires online and administered the bitter
taster assessment using materials in the packet (see below).

Two hundred and sixty-one participants returned the survey (150 women, 110 men). The
response rate for the survey was 23%. Participants represented a variety of ages from 18-69
(Mean = 34.29, SD = 11.40), and racial backgrounds (38% Black, 43% White, 19% other).
45% of participants had a BMI <25-30 (not overweight or obese), 30% had a BMI >25

— <30 (overweight), and 25% had a BMI < 30 (obese). Participants were generally highly
educated with 83% attending at least some college.

Eating Behavior Traits—Food reward sensitivity was assessed with The Power of Food
Scale (Lowe et al., 2009) which measures the extent to which participants are attracted to
and have difficulty resisting palatable foods. This scale contains 15 items and measures

the appetite for palatable foods on a 5-point Likert-type scale from “I don’t agree” to “I
strongly agree”. Disinhibition was measured using The Three Factor Eating Questionnaire
(Stunkard, & Messick, 1985) which measures a tendency to eat in response to social

or emotional cues and includes 16 items to which participants rate as “true” or “false”.
Satiety responsiveness was assessed using an adapted version of the Child Eating Behavior
Questionnaire for adults (Wardle, Guthrie, Sanderson, & Rapoport, 2001) to measure the
extent to which participants experience feelings of fullness or satiety. Participants completed
this on a 5-point scale from “never” to “always”. Finally, Bitter taster status was assessed
using a taste test strip containing PROP/6-n-propylthiouracil (Zhao, Kirkmeyer, & Tepper,
2003), included in the mailed packet of materials which was self-administered. Participants
reported whether they perceived no taste, bitter, or extremely bitter, coded on a 1-3 scale.

Genetic Beliefs about Eating Behaviors—Single items were used to assess genetic
beliefs about specific eating behaviors. These assessed on a 4-point scale the extent to which
each eating behavior is “influenced by a person’s genes” from “not at all” to “a lot”. Genetic
beliefs were measured regarding disinhibition, taste preferencel, satiety responsiveness, and
food reward sensitivity. (See supplemental Table 1).

1Participants were asked about genetic causes of taste preferences in general, not bitter taste preferences specifically.
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Dietary Self-Efficacy and Confidence—Dietary Self-efficacy was assessed using the
Self-Efficacy and Eating Habits Survey (Sallis, Pinski, Grossman, Patterson & Nader, 1988),
specifically the subscales related to ability to stick to a diet and to reduce calories. These
were assessed on a 5-point scale from “I know | cannot” to “I know | can”. Dietary
Confidence was assessed with the average of two items related to confidence in controlling
weight and controlling diet on a 5-point scale from “not at all confident” to “extremely
confident”.

Demographics—Demographics included participants’ self-reported height and weight
(used to calculate BMI), gender (male/female), race (collapsed into categories Black, White,
“other”), and education (collapsed into college graduate vs. less than a college degree).

Data Analysis

Results

Multiple regression analyses were conducted to determine which genetic beliefs predicted
participants’ dietary self-efficacy and explore any interaction with participants’ ratings of
their own eating behavior. Separate regression analyses were conducted for each measure

of confidence and self-efficacy. In each model, all perceived eating behaviors were entered
simultaneously (disinhibition, food reward sensitivity, satiety responsiveness, and bitter taste
preferences) and demographic variables (gender, BMI, age, and race) were also controlled
for.

Direct Effects of Genetic Beliefs and Perceived Eating Behaviors

Genetic beliefs about two specific eating behaviors predicted participants’ dietary self-
efficacy, namely, disinhibition and taste preference (see Table 1). Higher endorsement of
genetic causes of these eating behaviors predicted lower dietary self-efficacy and confidence.
Participant’s own perceived eating behavior was directly predictive of dietary self-efficacy
for disinhibition and food reward sensitivity (see Table 1).

Interactions between Genetic Beliefs and Perceived Eating Behaviors

There was a significant interaction between genetic beliefs about disinhibited eating and
participant’s perceived disinhibited eating (B = —0.52, p=0.042, see figure 1). Simple slopes
analysis revealed that when participants endorsed genetic explanations for disinhibition at

an average or above average level their dietary self-efficacy was predicted by their own

level of disinhibited eating (ps < 0.001). Participants with a high level of disinhibited eating
had poorer dietary self-efficacy when combined with the endorsement of genetic causes.
Participants with below average endorsement of genetic causes of disinhibited eating did not
differ in their self-efficacy regardless of whether they report this eating behavior or not (p =
0.773).

Similarly, there was a significant interaction between genetic beliefs about taste preferences
and participant’s bitter taste preference (f = —0.82, p=0.008, see figure 2). Simple

slopes analysis revealed that when participants endorsed genetic explanations for taste
preferences at an above average level their confidence was predicted by their own perceived
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bitter taste preferences (p = 0.008). Participants who reported high sensitivity to bitter
taste had poorer dietary confidence when combined with endorsement of genetic causes
of taste preferences. Participants with average or below average endorsement of genetic
causes of taste preferences did not differ in their dietary confidence regardless of whether
they reported bitter taster status or not (s> 0.05). All other interaction analyses were
nonsignificant (all ps > 0.05; see Table 1).

Predicting Genetic Beliefs About Eating Behavior

We found no evidence that demographic variables consistently predicted participants’
genetic beliefs about eating behaviors (see Table 2). Although there was some evidence
that endorsement of genetic beliefs may increase with age, this was constrained only to
genetic beliefs about food reward sensitivity (f = —0.15, p = 0.041); all other demographic
predictors were nonsignificant (all ps > 0.05). There was also no evidence that participants’
eating behaviors influenced their beliefs about the genetic basis of those eating behaviors.
Participants that reported high disinhibition, food reward sensitivity, satiety response, or
had a positive bitter taster status were no more likely to endorse genetic causes of these
behaviors (all ps > 0.05).

Discussion

The current analysis revealed that for two specific eating behaviors (disinhibition and taste
preference) genetic attributions influenced dietary confidence and self-efficacy. Participant’s
perceptions are in line with the scientific literature wherein disinhibition has shown strong
links with dietary weight management processes (Bryant, King, & Blundell, 2008). Taste
preference and dietary weight relationships, however, are more mixed (Cox, Hendrie, &
Carty, 2016). For both eating behaviors, the influence of participants’ genetic beliefs on self-
efficacy and confidence to control diet were dependent upon whether or not they believed
they exhibited this eating behavior. Indeed, beliefs about the general influence of genetics on
a given trait or behavior should be much more likely to influence one’s self-relevant health
beliefs to the extent that individual believes they exhibit the trait in question.

It is unclear at present why genetic causal beliefs moderate the influence of disinhibition
and taste preference but not satiety responsiveness and food reward sensitivity. All these
eating behaviors have been linked with dietary behavior and in particular with weight

loss (Boutelle, Manzano, & Eichen, 2020). The unique status of disinhibition and taste
preference may be due to the common genetic influence they share. For example, TAS2R38,
a bitter taste receptor, has been linked to disinhibited eating in a cohort of Amish women
(Dotson et al., 2020). Further research is needed to ascertain why genetic beliefs influence
dietary self-efficacy specifically for these eating behaviors.

This suggests there may be utility to considering eating behaviors individually when it
comes to predicting the influence of genetic information provision in the service of precision
medicine interventions. Individuals with high disinhibited eating or positive taster status
may be particularly sensitive to interpreting genetic predisposition information in ways that
undercut self-efficacy and confidence.
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We found that few demographic variables influenced individuals’ beliefs about the genetic
underpinnings of specific eating behaviors. Most surprisingly, perhaps, is that genetic beliefs
were unrelated to individuals’ perceptions of whether or not they, themselves, exhibited the
eating behavior in question. This deviates from previous research showing that whether

an individual is affected by a condition influences the extent to which they attribute

that condition to genetic factors (Rose et. al, 2019; Haider-Markel, 2018). This may be
because eating behaviors are more of a continuum than a binary disease diagnosis, and
unlike diseases, individuals are not typically made aware of their status or ‘level’ of eating
behaviors.

There are several important limitations to our research, including a reliance on self-reported
eating behaviors and the use of dietary self-efficacy and confidence as outcomes, as opposed
to behavioral measures. However, mounting research supports that dietary self-efficacy is

a key component of a healthy diet and weight loss maintenance (Byrne, Barry, & Petry,
2012). In addition, we asked participants for their beliefs about the role of genetics in
specific eating behaviors which they may be considering for the very first time. These
beliefs and their relationships with other constructs may change over time once they have
been made salient. Although we asked participants about their beliefs about the causes of
taste preferences in general, we only tested participant’s bitter taste preference. Beliefs about
the genetic causes of other taste preferences may therefore have impacted this relationship.
Finally, the effects we found were relatively small. Although we had reasonable power to
detect interactions, our sample size prevents us from doing more stratified analyses.

In all, our results suggest that people who endorse genetic causes of disinhibited

eating and taste preferences may struggle to feel control and self-efficacy over their

diet and their weight when they, themselves, exhibit these eating behaviors. From

this perspective, discussing eating behaviors may influence self-efficacy and confidence
differently depending upon the extent to which the genesis of these behaviors feels like

it is under personal control. Education on how environmental changes can modulate the
outcome of genetic predispositions may be beneficial for those who endorse genetic causes
of disinhibition and taste preferences as a way of increasing dietary self-efficacy. This may
be a fruitful avenue for mitigating any negative influences of learning about how genes
underpin eating behaviors in the context of future personalized medicine or personalized
nutrition intervention approaches.
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Figure 1.
The Effect of Disinhibition on Self-efficacy to Control Calorie Intake Depends Upon

Genetic Beliefs
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The Effect of Taster Status on Dietary Confidence Depends Upon Genetic Beliefs
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