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Abstract

Background: Recent work has shown that obesity may be a risk factor for severe COVID-19. However, it is unclear
to what extent individuals have heard or believe this risk factor information, and how these beliefs may predict their
preventive behaviors (e.g., weight management behaviors or COVID-19 preventive behaviors). Previous work has pri-
marily looked at overall risk likelihood perceptions (i.e.,, not about obesity as a risk factor) within general populations
of varying weight and concentrated on COVID-19-related preventive behaviors. Therefore, this prospective cohort
study explored whether beliefs about obesity as a risk factor and overall risk likelihood perceptions predicted weight
management and COVID-19 preventive behaviors over the next 16 weeks in individuals with obesity or overweight.

Methods: Participants were 393 individuals in the US who joined a commercial weight management program in
January, 2021. We leveraged the mobile program’s automatic measurement of real-time engagement in weight
management behaviors (e.g., steps taken), while surveys measured risk beliefs at baseline as well as when individu-
als received COVID-19 vaccination doses (asked monthly) over the next 16 weeks. Mixed effects models predicted
engagement and weight loss each week for 16 weeks, while ordinal logistic regression models predicted the month
that individuals got vaccinated against COVID-19.

Results: We found that belief in obesity as a risk factor at baseline significantly predicted greater engagement (e.g.,
steps taken, foods logged) in program-measured weight management behaviors over the next 16 weeks in models
adjusted for baseline BMI, age, gender, and local vaccination rates (minimally adjusted) and in models addition-

ally adjusted for demographic factors. Belief in obesity as a risk factor at baseline also significantly predicted speed

of COVID-19 vaccination uptake in minimally adjusted models but not when demographic factors were taken into
account. Exposure to obesity risk factor information at baseline predicted greater engagement over 16 weeks in mini-
mally adjusted models.
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Conclusions: The results highlight the potential utility of effective education to increase individuals'belief in obesity
risk factor information and ultimately promote engagement or faster vaccination. Future research should investigate

to what extent the results generalize to other populations.
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Background

There are multiple links between the COVID-19 pan-
demic and obesity. First, stay at home orders have cur-
tailed many individuals’ usual healthy behaviors [1].
Second, the stress associated with the pandemic may
have affected eating behaviors and weight management
[2]. Third, obesity is considered a risk factor for severe
outcomes among people who have been infected with
the virus. A review from the early phase of the pan-
demic concluded that individuals with obesity had 113%
higher risk of hospitalization if they had COVID, with
74% increased risk of ICU admission and 48% increased
risk of death [3]. Many studies have since demonstrated
that obesity increases risk of severe outcomes, and a few
meta-analyses and studies also suggest that obesity could
be a risk factor for increased susceptibility to COVID-19
(i-e., likelihood to test positive) [4—6].

There is growing public dialogue about obesity serving
as a risk factor for COVID, with media articles describ-
ing increased risk of severe outcomes, as well as potential
immunity and susceptibility implications, for those with
obesity [7, 8]. This raises a pertinent question: for indi-
viduals with excess weight, how do their beliefs about
obesity as a COVID-19 risk factor relate to future pre-
ventive behaviors (such as engagement with weight man-
agement behaviors, weight loss, and speed of COVID-19
vaccination uptake)? Research in risk communication
indicates that individuals’ trust in risk information or
information sources conveying risk is more important
than exposure to risk information itself, and that individ-
uals don’t always fully accept risk factor information they
hear [9-11]. This suggests that individuals’ belief in obe-
sity risk factor information may predict their preventive
behaviors above exposure to this information.

Recent research has also shown that estimates of over-
all personal risk for COVID-19, not related to obesity,
are associated with vaccination intentions and COVID-
19 protective behaviors such as hand washing, mask
wearing, and social distancing, particularly in the US.
Specifically, as perceptions of likelihood are a key fac-
tor predicting preventive behaviors, a number of studies
have examined the relationship between perceptions of
likelihood (i.e., how likely am I to contract COVID-197?)
and COVID-related protective behaviors or attitudes
[12-17]. However, to date, most research has focused
on general populations, not a population with obesity,

as well as COVID-19-related behaviors (e.g., hand wash-
ing) and not weight management-related ones. Moreo-
ver, most research has focused on individual estimates
of overall risk likelihood for COVID-19 and not group-
related estimates for those who are in a high-risk group
(e.g., those with obesity).

Therefore, in this study, we examined the predictive
capacity of beliefs about obesity as a COVID risk factor
and overall COVID risk likelihood on preventive behav-
iors (in terms of adherence to a weight management pro-
gram and the speed of COVID-19 vaccination uptake) in
a population of individuals who chose to join a publicly
available weight management program during the pan-
demic. The specific preventive behaviors examined were
engagement in program-measured weight management
behaviors and weight loss given their relevance for this
population as risk reduction behaviors, as well as speed
of vaccination uptake, since risk likelihood perceptions
are predictive of vaccination intent in previous literature.
Given past research on risk likelihood beliefs and pre-
ventive behaviors suggesting that greater individual risk
likelihood is associated with increased preventive behav-
iors, we hypothesized that 1) exposure to information
about obesity as a risk factor, 2) belief about obesity as
a risk factor, 3) personal risk likelihood perceptions, and
4) group (obesity) risk likelihood perceptions at program
start would predict greater engagement and weight loss
over 16 weeks, as well as faster speed of COVID-19 vac-
cination uptake.

Methods

Design

This was a prospective cohort study approved by the
Advarra IRB. Individuals who signed up for Noom
(whether first-time or repeat), a commercial weight loss
program, in January 2021, were from the US, and had at
least a BMI of 23 were eligible and invited via email to
participate in the 16 week study. The study took place
remotely. Baseline surveys asked about risk beliefs. Sur-
veys at 8 weeks and 16 weeks asked about vaccination
status and the date(s) of vaccination doses. 393 individu-
als provided informed consent, with the knowledge that
data would be used for research purposes, and completed
the baseline survey and at least one other survey and
were included in vaccination analyses. The sample sizes
for engagement and weight loss analyses were based on
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Examined for Eligibility
(n = 8321)
The # of participants extracted from the database who met . . .
the following criteria: Signed up for Noom Healthy Weight Inehglb|e Pa rticipants

between Jan 9 and Jan 13, 2021, United States, First time on (n = 7879)

Noom, AND Past the free trial Did not respond to baseline survey AND at least one

> other survey (n = 7872)
Did not report height at baseline (for BMI calculation) or
BMI < 23 (n=56)

Eligible and included in analyses for
vaccination
(n =393)

Ineligible Participants for Engagement
Analyses

|

Eligible and included in analyses for

engagement
(n =387)

A4

(n=6)

No engagement data recorded

Ineligible Participants

Eligible and included in analyses for

weight loss
(n=216)

Fig. 1 Diagram of study inclusion

v

(n=169)
Did not report weight at baseline and/or at least one
more time from weeks 2-16

available data. Participants with missing essential data
(i.e., no record of engagement or did not report weight
at baseline and at least once more) were excluded, leav-
ing 387 participants in in engagement analyses and 216
in weight loss analyses (Fig. 1). All data were de-identified
before analysis. All of these procedures were approved by
the Advarra IRB.

Noom Weight is a commercial behavior change weight
management program which is based on cognitive
behavioral therapy (CBT), motivational interviewing, and
third-wave CBT techniques, as well as behavior change
techniques such as self-monitoring. Randomized con-
trolled trials and observational studies have shown that
Noom Weight can result in clinically significant weight
loss [14, 15]. Individuals who sign up for the program
receive access to the curriculum, in-app self-monitor-
ing tools, individualized coaching via text message, and
online groups.

Patient and public involvement
No involvement.

Measures

Exposure to information about obesity as a risk factor:
“Have you heard any information (from the news, social
media, or people you know) about increased risks of
COVID-19 for individuals with obesity?” with responses
ranging from “heard a great deal” (5) to “did not hear
anything” (1), adapted from [18] and [19].

Belief about obesity as a risk factor: “How much do you
personally believe there are increased risks of COVID-
19 for those with obesity?” with responses ranging from
“strongly agree” (7) to “strongly disagree” (1), written
based on the exposure to information question.

Personal risk likelihood perception: “How likely do
you think it is for you to get sick from COVID-19?” with
responses ranging from “very likely” (5) to “very unlikely”
(1), as utilized previously [20].!

L A follow-up question asked, “If you were to get sick, how serious do you
think it would be?” This showed the same pattern of results as the likelihood
question.
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Group risk likelihood perception: “How likely do
you think it is for people with obesity to get sick from
COVID-19?” with responses ranging from “very likely”
(5) to “very unlikely” (1), adapted from the personal
risk perception question.

Program engagement: Engagement was measured
as the summed and normalized frequency of steps,
weigh-ins, articles read, messages sent to the coach,
exercises logged, foods logged, and app opens each
week. These were automatically recorded in real time
by the program and extracted from the program data-
base. Weight, exercises logged, and foods logged were
based on real-time user self-report (i.e., logs), whereas
steps, articles read, coach messages, and app opens
were automatically recorded regardless of self-report.

Weight loss: Participants self-reported weight on
the program. Weight loss each week was calculated as
each week’s reported weight subtracted from baseline
weight; therefore negative values indicated weight loss
and positive values indicated weight gain.

Speed of vaccination uptake: Participants reported
the date that they had received each dose of a COVID-
19 vaccine at baseline, 8 weeks, and 16 weeks. They
also reported their intention to receive a vaccine dose.
Booster doses were not available at the time of this
study. We calculated an ordinal variable for the month
of participants’ first vaccination dose, with the high-
est value indicating vaccination after July, 2021 or no
intention to get vaccinated. Vaccines were available
to the following populations during the time points
in the study, with some individual variation among
states in terms of specific requirements and timelines
[21]: December 2020 (month prior to data collection):
frontline essential workers, individuals 75 years of
age and above; January 2021: individuals 65 and older
and other essential workers; March 2021: individuals
16—64 with underlying medical conditions, including
a BMI> 30 kg/m2, and other essential workers; April
2021: all individuals age 16 and older.

Covariates: Demographics included age, gender,
baseline BMI, education, race, ethnicity, and income.
We also included local COVID-19 vaccination rates
to account for any variability in vaccination distribu-
tion or possibilities of engagement outside of the home
(e.g., going to the gym). Local COVID-19 vaccina-
tion rates were calculated using national average state
level vaccination data from the CDC as of the study
midpoint. Three categories were created: states with
vaccination rate similar to national average (within
M =£SD), states with vaccination rates lower than M
(i.e., national average)—SD, and states with vaccina-
tion rate higher than M + SD.
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Statistical analysis

Ordinal logistic regressions were used to analyze speed of
vaccination uptake. Mixed effects models, with random
effects for each participant nested within time, and fixed
effects of each risk belief plus covariates, were conducted
to predict engagement and weight loss per week. Uni-
variate models were conducted with one risk belief per
model, and if more than one risk belief was significant
(at the 0.05 level), a multivariate model was conducted.
Variance inflation factors for multivariate analyses were
all less than 2.5. We tested two models for each out-
come: a minimally adjusted model taking age, gender,
local COVID-19 vaccination rates, and baseline BMI
into account, and a fully adjusted model including these
variables plus education, race, ethnicity, and income. All
weight loss models also adjusted for program engage-
ment, which is a predictor of weight loss [22].

Results

Participant characteristics

The study sample was predominantly female, White,
well-educated, and middle-aged (Table 1). The mean ini-
tial BMI was 32.7 (SD=10.0) and average weight loss by
16 weeks was 6% or 6 kg (SD=4% or 4.5 kg). Most of the
sample (83%) reported receiving at least one vaccination
dose by July (Table 2). At baseline, 66.7% reported feel-
ing at least slightly motivated to join the program to lose
weight because of COVID-19.

Minimally adjusted results

Minimally adjusted univariate models (Table 3) showed
that exposure to information about obesity as a risk fac-
tor predicted more engagement and marginally predicted
faster vaccination uptake, but not weight loss (B=0.29,
t(1479)=2.41, p=0.02; OR=0.87, 95% CI 0.75-1.01,
p=0.06; B=0.06, (815.80)=0.65, p=0.51). Beyond
exposure, belief about obesity as a risk factor signifi-
cantly predicted more engagement and faster vaccination
uptake (B=0.37, t(1478.90) =2.83, p<0.004; OR=0.85,
95% CI 0.72-0.99, p=0.04). It also predicted worse
weight loss (B=0.21, t(816.4)=2.11, p=0.03). Personal
risk likelihood perceptions only predicted less engage-
ment (B=-0.42, t(1478.60)=-2.68, p=0.01), and group
risk likelihood perceptions did not predict any of the
outcomes.

Fully adjusted results

Adjusted models (Table 3) showed that exposure to
obesity risk factor information no longer predicted
engagement and vaccination uptake speed (B=0.21,
t(1149)=1.45, p=0.15; OR=0.89, 95% CI 0.75-1.07,
p=0.22), and still did not predict weight loss (B=-0.02,
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Table 1 Participant characteristics and engagement at baseline

Characteristic Mean (SD) or N (%)

Initial BMI 32.74(9.98)
Age 4899 (14.11)
Gender

Female 334 (85)

Male 57 (15)
Education

Graduate degree 137 (35)

Undergraduate degree 115 (29)

Two-year degree or less 141 (36)
Race

White 342 (87)

African American, Asian, and Other Races 35(13)
Ethnicity

Hispanic or Latino 12 (5)

Not Hispanic or Latino 375(95)
Income per household

Under $60,000 55(14)

$60-100,000 101 (26)

$100,000 and over 161 (41)

Average weight loss by 16 weeks in kg 5.59 (SD=4.49) kg

Average weight loss by 16 weeks in % 6.05% (SD=4.29)

Average foods logged per week 48.17 (33.87)
Average exercises logged per week 3.24 (4.35)
Average weigh-ins per week 6.51(1.65)
Average articles read per week 17.83 (12.75)
Average messages sent to coach per week 1.38(1.75)
Average app opens per week 6.21(1.71)
Motivation to lose weight on Noom because of COVID-19

A great deal 35 (9)

Alot 57 (14)

Moderately 88(22)

Slightly 81(21)

Not at all 132 (33)

Table 2 Date of vaccination doses

Time of vaccination Study Timeline N (%)
Dose of vaccine at baseline Baseline 47 (12%)
Dose of vaccine between Feb-March 2 months 203 (51%)
Dose of vaccine between April-May 4 months 72 (18%)
Dose of vaccine after 4 months or After 4 months 41 (11%)

later (incl. never)

Vaccine status unknown/missing N/A 30 (8%)

Vaccination uptake speed is displayed grouped by study timepoint (e.g.,
2 months, 4 months). Analyses used monthly data
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t(633.4) =-0.14, p=0.85) after sociodemographic factors
had been taken into account. Belief about obesity as a risk
factor still predicted more engagement and marginally
predicted faster vaccination after controlling for demo-
graphic variables (B=0.51, t(1148.8)=3.27, p<0.001;
OR=0.85, 95% CI 0.70-1.02, p=0.09). It no longer pre-
dicted weight loss (B=0.02, t(633.4)=1.56, p=0.12).
Personal risk likelihood perceptions now marginally pre-
dicted worse engagement (B=-0.33, df(1148.6)=-1.83,
p=0.07), and group risk likelihood perceptions still did
not predict any of the outcomes.

An adjusted multivariate model predicting engagement
was conducted because exposure and belief about obe-
sity as a risk factor were significant in univariate models.
In this model predicting engagement using all demo-
graphics, exposure, and belief in obesity as a risk factor,
only belief predicted significantly greater engagement
(t(1147.8) =3.08, p=0.002).

Covariates

In the adjusted models, older age was associated with
higher engagement, and lower than average local vac-
cination rates were associated with less engagement (all
ps<0.002). Significant covariates for weight loss were
gender and engagement, with greater weight loss among
males and those with more engagement (all ps<0.001).
For vaccination speed, higher age and higher income
were associated with faster vaccination uptake, with
lower educational attainment associated with slower vac-
cination uptake (all ps<0.02). Lower educational attain-
ment was associated with slower vaccination uptake (all
ps<.009).

Discussion

To our knowledge, this is the first study to assess whether
beliefs about obesity as a COVID-19 risk factor and over-
all COVID-19 risk likelihood perceptions are predictive
of preventive behaviors in a population motivated to
manage their weight. The relationships between these
risk beliefs and behaviors are complicated, but our results
suggest that the extent to which individuals believe that
obesity is a risk factor for COVID-19 may be a factor to
consider and measure in a population with obesity. These
beliefs at baseline predicted engagement in weight man-
agement-related behaviors over the next 16 weeks in both
adjusted and minimally adjusted models, and weakly
predicted speed of COVID-19 vaccination uptake. These
relationships were significant even in this population,
which is likely highly motivated both to engage in weight
management behaviors and to get vaccinated. In fact,
most participants also reported they were at least partly
motivated by COVID-19 to join this weight management
program, and that most had received a vaccination dose
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Table 3 Results of univariate models predicting engagement, weight loss, and vaccination uptake speed

Engagement

Weight loss

Vaccination uptake speed

Risk belief Minimally Adjusted:  Adjusted: Coef-

Minimally Adjusted:

Adjusted: Coef- Minimally Adjusted:  Adjusted: Odds Ratio

Coefficient (s.e),p  ficient (se.), p Coefficient (s.e),p  ficient (s.e), p Odds Ratio (95% (95% Cl), p
anp

Exposure to obesity 0.29 (0.12), p=.02 0.21(0.15),p=.15 0.06 (0.09), p= .51 -0.02 (0.11),p=.88 0.87(0.75-1.01), 0.89 (0.75-
risk factor informa- p=.06 1.07), p=.22
tion
Personal belief in 0.37 (0.13), 0.51(0.15), 0.21(0.10),p=.03 020(0.13),p=.12  0.85(0.72-0.99), 0.85(0.70-1.02),
obesity as a risk p=.004 p<.001 p=.04 p=.09
factor
Personal risk likeli-  -0.42 (0.16), -0.33(0.18),p=.07  -0.03(0.11),p=.81 -0.04(0.13),p=.71 0.95(0.78-1.15), 0.93(0.75-1.15),
hood perception p=.01 p=.58 p=.51
Group risk likeli- -0.13(0.19),p=48 -0.17(022),p=43 0.10(0.14),p=45 0.15(0.18),p=.38 0.86(0.68-1.07), 0.96 (.74-1.25),
hood perception p=.18 p=.77

Univariate test statistics are displayed. Odds ratios are displayed for vaccination uptake speed, with coefficients displayed for engagement and weight loss

italicp<.10
bold p<.05

by April 2021. This raises the question of whether the
effects would be larger in less motivated populations that
would show more variance in vaccination uptake speed
or program engagement. Additionally, consistent with
previous studies of the general US population [13, 15], we
found that age, gender, income, and education predicted
vaccination uptake speed in this population. Another
novel finding was that low local vaccination rates pre-
dicted worse engagement. This could be because individ-
uals found it challenging to exercise outside of the home
in areas in which many were not vaccinated, whether due
to site closures or fear of contracting COVID-19.

Belief in obesity as a risk factor predicted engage-
ment more strongly than mere exposure to this infor-
mation. Our results may indicate that while individuals
hear information about obesity as a risk factor, what is
more predictive is whether they personally believe this
information. This echoes previous work about how indi-
viduals’ trust in risk information predicts behavioral out-
comes [9, 10], and a study showing that individuals who
were exposed to risk factor information did not incor-
porate it in their understanding of their risk [11]. Future
research should explore how belief in obesity as a risk
factor compares to other attitudes or beliefs that predict
COVID-19-related preventive behaviors.

Surprisingly, overall risk likelihood perceptions about
COVID-19 (i.e., not about obesity as a risk factor) did not
strongly predict speed of vaccination uptake or engage-
ment. While previous studies have shown that overall
risk likelihood perceptions predict behaviors directly
related to COVID-19 (e.g., social distancing) and vac-
cine hesitancy in general adult populations [13, 15-17,
23], our results align with studies finding non-significant
associations in populations at high risk for COVID-19

(e.g., those with respiratory disease) [24—26]. In a popu-
lation that already perceives itself to be at high risk, per-
haps additional variation in overall perception of risk
likelihood is not explanatory. With recent work suggest-
ing a strong link between obesity and severity of COVID-
19 outcomes (e.g., [27]), it should also be noted that we
found similar results when analyzing a follow-up ques-
tion asking about perceptions of personal severity (if
you were to get sick, how severe would it be?). Just as
for personal likelihood, there were no significant asso-
ciations between personal severity perceptions and out-
comes. The fact that there were significant associations
for beliefs about obesity as a risk factor, but not for per-
sonal likelihood or severity, suggest that this construct
operates differently than personal likelihood or severity
perceptions. Our results suggest that beliefs related to
obesity as a risk factor, more than overall COVID-19 risk,
should be examined more in future research and public
health efforts for a population with overweight or obe-
sity motivated to manage their weight, especially as bio-
logical research increasingly explores obesity’s role as a
COVID-19 risk factor (e.g., [28]. Future research should
examine the specific components of this belief and how
they operate to influence preventive behaviors. Another
unexpected finding was that belief in obesity as a risk
factor predicted better engagement but not weight loss.
Significant covariates predicting weight loss (male gender
and engagement) matched previous work [22, 29], which
perhaps means those factors explain weight loss much
more than these beliefs. Future studies should explore the
relationships with weight loss more deeply.

This study had several limitations. First, as previously
mentioned, when measuring risk beliefs, we focused on
likelihood (i.e., perceived susceptibility to COVID-19)
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because of previous empirical and theoretical work
showing that likelihood is a key factor driving preven-
tive behavior [12—17]. Because of the many recent studies
showing that obesity is linked to severity of COVID-19
outcomes, future work should include and examine
severity and whether it differs at all from likelihood per-
ceptions. Future work should also break down the obesity
as risk factor question into risk factor for likelihood (i.e.,
susceptibility of catching COVID-19) and for severity
(i.e., severe outcomes). Another limitation is that we did
not measure other predictive factors for speed of vaccina-
tion uptake (e.g., attitudes towards vaccines) or preven-
tive behaviors, such as health factors that could increase
the salience of COVID-19 risk. For instance, conditions
such as chronic respiratory disease or cardiovascular dis-
eases, which are also risk factors for severe COVID-19
that can co-occur with obesity, as well as stress or anxi-
ety related to COVID-19, could influence willingness to
engage in preventive behaviors or receive vaccination [30,
31]; future studies should separate the individual effects
of each of these factors from those measured in this
study. Additionally, self-reported weight was used rather
than objective measurement of weight.

Other limitations include the sample used in this
study, which may not generalize to general popula-
tions with obesity who have not joined a commercial
program to manage their weight. Also, the population
was mostly White, female, and highly educated. This is
fairly typical of individuals who currently sign up for
the program, and we found similar demographic pre-
dictors of vaccination uptake speed, engagement, and
weight loss compared to previous work [13, 22, 29,
32]. The sample was also recruited at a specific time
point during the pandemic (in January 2021). This
time point was chosen in order to track, in real time
and prospectively, vaccination uptake, as this was the
period in which vaccinations were being rolled out to
the US population. However, this time period, almost
a year into the pandemic, raises the possibility that the
individuals who had been most motivated to engage in
preventive behaviors had already signed up previously,
which could result in stronger relationships than seen
here. It should be noted that the majority of this sam-
ple was motivated to lose weight because of COVID-19;
thus, it is not likely that the former sample would result
in entirely different relationships, but instead poten-
tially could show different magnitudes of the same
relationships (e.g., stronger effects). Another impor-
tant point about the time period is that data collection
occurred shortly after New Years, which raises the pos-
sibility that this was a less motivated or successful sam-
ple for long-term weight loss for those focused on New
Years resolutions [33]. However, average weight loss for
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this sample was similar to that of Noom samples who
signed up during other parts of the year [34, 35]. Still,
there could be other potential differences depending
on the time period in which this data was collected, so
future research should ascertain the extent to which
the results of this study generalize to other populations
and time periods. Another limitation is that the analy-
ses were based on available data; given that there were
marginally significant results, future studies should aim
to replicate these findings ensuring that the sample
size provides sufficient power to detect the effect sizes
reported here. Finally, some participants (12%) had
already been vaccinated by the time of the baseline sur-
vey, which potentially decreased the variation we could
observe in vaccination uptake speed.

As the COVID-19 pandemic continues and infection
rates remain or reach high levels in many countries, there
is a need for effective obesity management. This explora-
tory study offers some public health implications. First,
public health messaging may seek to educate individu-
als on obesity’s potential role as a COVID-19 risk factor
and to focus on ways to encourage greater belief that this
information is valid, in order to improve engagement in
weight management behaviors such as exercise, and to a
lesser extent, speed of vaccination uptake. The relation-
ship between risk factor belief and vaccination uptake
was small in adjusted models and should be interpreted
with caution. Future research should investigate if there
are any potential practical implications, as a one unit
increase in belief was associated with 15% lower odds
of a one month delay in vaccination uptake in this study
even when adjusting for demographic variables. Potential
strategies for increasing risk factor beliefs could include
personalizing risk factor information or communicating
it via personal narratives, rather than through objective
facts [36, 37]. This should be done with care and consid-
eration of possible weight bias and shame internalization.
Another implication from our findings is that overall risk
likelihood perceptions (i.e., likelihood of getting COVID)
may not be particularly informative for predicting vac-
cination uptake speed or weight management behaviors
in a population with obesity or overweight. Future stud-
ies should investigate how and when overall risk likeli-
hood perceptions are useful to predict future behaviors
in this population. Finally, our findings that local vacci-
nation rates were associated with engagement suggest
that individuals living in areas with lower-than-average
vaccination rates should be provided more support for
engagement in weight loss behaviors, particularly during
surges in the pandemic that make it difficult to exercise
outdoors or in public establishments. These possibilities
should be tested by future research.
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