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Abstract

Identifying oneself as overweight is a risk factor for poor mental health and suicidality independent from objective weight
status. The stigma associated with heavier body weight has risen in recent decades and this may have exacerbated the
detrimental mental health effects of perceived overweight. In this study, we examined the association between perceived
overweight and suicidality in a nationally representative sample (N = 115,180) of US adolescents assessed from 1999 to
2017. We drew on data from the Youth Risk Behavior survey, a biennial population-based survey of students in grades
9-12. Suicidality was gauged by participant reports of past-year suicidal ideation, suicide plans, or suicide attempts. Across
all waves, perceived overweight (vs. perceived “normal” weight) predicted a 7.7 percentage point (p <0.001) increased risk
of suicidality after adjustment for age, sex, ethnicity, and BMI. The risk of suicidality associated with perceived overweight
increased from 5.7 percentage points in 1999-2001 to 10.1 points in 2015-2017, a difference of 4.4 points (p = 0.001). This
growth was most evident after 2009 and was apparent across suicidality measures. Among US adolescents, perceiving one’s

body as overweight increases risk of suicidality and this risk appears to have grown substantially from 2009 to 2017.

Introduction

Body mass index (BMI) is an inconsistent and complex
predictor of suicidality [1-3]. For instance, while higher
weight individuals are at increased risk of suicidal ideation,
they are less likely to die by suicide [2]. In this study, we
contend that the role of weight in predicting suicidality may
depend on the psychological experience attached to heavier
body weight [3]. Heavier body weight is widely stigmatized
and experiencing discrimination based on weight is asso-
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ciated with detrimental mental health effects [4, 5]. As such,
people who identify as overweight recognize that they
possess a characteristic that is stigmatized and may antici-
pate being devalued or denigrated because of their weight.
A recent meta-analysis [3] of observational evidence found
that personal identification of overweight explained why
BMI predicted increased suicidality. In addition, this study
found that children and adolescents who identified as
overweight were at an elevated risk of suicidality [3].

This finding is particularly concerning because large-
scale screening and feedback programs which involve
notifying individuals of their weight status have been rolled
out in schools in several countries including the USA and
UK [6, 7]. Further, there is evidence that the stigma asso-
ciated with heavier body weight may have risen in recent
decades. For instance, a national survey in the USA showed
that self-reported experiences of discrimination based on
body weight increased from 1995-1996 to 2004-2006 [8].
Another study showed an increase in explicit antifat bias
amongst obesity specialists from 2001 to 2013 [9]. Further,
from 2002 to 2014, the extent to which perceived over-
weight was associated with relatively minor physical health
complaints (e.g., headache, feeling low, feeling dizzy)
increased in a sizeable proportion of European countries
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[10]. However, adverse mental health consequences were
not examined.

Based on the increasing stigma associated with heavier
body weight, we hypothesize that adolescents who self-
identify as overweight may be becoming increasingly vul-
nerable to the mental health consequences associated with
self-perceived overweight, such as suicidality. In the present
study we test this hypothesis using data from a large
nationally representative sample of US adolescents.

Methods
Participants

Data were drawn from biennial waves of the Youth Risk
Behavior Surveillance System (YRBSS) survey from 1999
to 2017 (N=115,180) survey waves where perceived
weight, suicidality, and participant BMI were assessed. The
YRBSS is a nationally representative sample of high school
students in grades 9-12 in the USA and the sampling
strategy is detailed elsewhere [11]. Participants included in
the present analyses were 50.1% female, and 62.3% White,
12% Black, 16.5% Hispanic, and 9.2% other races.

Perceived weight

Self-perceived weight was assessed using the item “How do
you describe your weight” rated on a scale from 1 (very
underweight) to 5 (very overweight), with a mid-point of 3
(about the right weight). Those classified as having the self-
perception of overweight indicated they perceive their
weight as slightly or very overweight. This group was
compared with those who viewed their weight as “about the
right weight” and were classified as perceiving their weight
as “normal” for brevity and in line the existing literature on
this topic [3]. Those who considered their weight to be
slightly or very underweight were categorized as having the
self-perception of underweight.

Suicidality

As a part of the YRBSS survey participants were asked
about three forms of suicidality. First, suicidal ideation was
measured by the survey question, “During the past
12 months, did you ever seriously consider attempting
suicide?”. Suicide plans were measured by the question,
“During the past 12 months, did you make a plan about how
you would attempt suicide?”. Response options for both
questions were “yes” or “no”. Suicide attempt was assessed
by the question, “During the past 12 months, how many
times did you actually attempt suicide?”” which was recoded
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to “0 times” =“no” and “l time” or more = “yes”. Those
who responded “yes” to any of the three questions were
coded as experiencing suicidality in the past year.

Covariates

Participants reported their age, sex, and race/ethnicity (White/
Black/Hispanic/other race) and their height and weight, which
were used to determine their BMI. Depression was captured by
“yes” responses to the item “During the past 12 months, did
you ever feel so sad or hopeless almost every day for 2 weeks
or more in a row that you stopped doing some usual activities?”

Statistical analysis

First, we specified a logistic regression model to test whe-
ther suicidality was associated with perceived overweight
(vs. perceived normal weight) across all waves
(1999-2017). We also included controls for participant age,
sex, race/ethnicity, BMI, and survey period. To include all
participants with available data in our analyses we also
estimated the relationship between perceived underweight
and suicidality as a part of our analyses. This relationship
was outside the scope of the current paper and for this
reason we include the relevant results in the Supplementary
information (Table S2). To reduce the number of statistical
comparisons made, in our main analyses we examined a
single suicidality indicator (reporting either suicidal idea-
tion, suicide plans, or suicide attempts in the past year) and
grouped survey waves into five categories: 1999-2001/
2003-2005/2007-2009/2011-2013/2015-2017.

To estimate changes in the association between perceived
overweight and suicidality over time we added an interaction
between survey period categories and perceived overweight to
the model and estimated the probability of suicidality at each
time period using the Stata margins command [12].

We then employed a difference-in-difference approach to
estimate whether the average difference in suicidality between
the perceived overweight and perceived normal weight groups
changed after 1999-2001. In supplementary analyses we tested
whether the study results were affected by adjusting for a
categorical measure of body weight (underweight/normal
weight/overweight/obesity) rather than the continuous BMI
measure included in the main analyses. We conducted this
additional analysis because prior research suggests that there
may be a nonlinear relationship between BMI and suicidal
ideation with those with low and high BMI levels at increased
risk [13]. In addition, we tested whether adding the depression
indicator described above to the main study models markedly
changed the relationship between perceived overweight and
suicidality. We did not include depression in the main study
models as the feelings of sadness and hopelessness captured by
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Fig. 1 Perceived overweight (vs. perceived normal weight) and
suicide outcomes from 1999-2017. Predicted probability of partici-
pants with perceived overweight (solid line) and perceived normal
weight (broken line) reporting suicidality (a), suicidal ideation (b),

this variable may be a potential pathway through which per-
ceived overweight relates to suicidality. Finally, we estimated
models separately for each of the three suicidality measures. All
analyses were weighted to account for the sampling design
(stratification, clustering, and unequal selection probabilities)
[11].
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suicide plans (c¢), and suicide attempts (d) at each wave of the Youth
Risk Behavior Surveillance System (YRBSS) survey (N=115,180).
Estimates are adjusted for participant age, sex, race/ethnicity, and
BMI. 95% confidence intervals presented in gray.

Results

Descriptives by survey period are shown in Table S1.
Across all waves, 30.3% of participants self-identified as
overweight, whilst 55.3% identified as normal weight, and
14.4% identified as underweight. The prevalence of
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Table 1 Relationship between perceived overweight (vs. perceived
normal weight) and the predicted probability of suicidality from 1999
to 2017 (N =115,180).

Probability of suicidality® p
(95% CI)

Perceived overweight in

1999-2001 0.057 (0.036, 0.078) <0.001
2003-2005 0.070 (0.053, 0.087) <0.001
2007-2009 0.070 (0.052, 0.087) <0.001
2011-2013 0.089 (0.072, 0.105) <0.001
2015-2017 0.101 (0.086, 0.116) <0.001
Perceived overweight in
2003-2005 vs. 0.013 (—0.013, 0.039) 0.324
1999-2001°
2007-2009 vs. 0.013 (—0.013, 0.039) 0.339
1999-2001°
2011-2013 vs. 0.032 (0.006, 0.057) 0.016
1999-2001°
2015-2017 vs. 0.044 (0.019, 0.069) 0.001
1999-2001°

Models are adjusted for participant age, gender, race/ethnicity, BMI,
and include a dummy variable identifying those who perceive
themselves as underweight.

“Predicted probabilities calculated after logistic regression comparing
perceived overweight to perceived normal weight.

"Models compare the difference in the probability of suicidality
between perceived overweight and perceived normal weight groups in
1999-2001 with the differences identified in subsequent survey
periods. Difference-in-difference coefficients were calculated using
the “lincom” command in Stata.

perceived overweight was lowest in 2007-2009 (28.3%)
and highest in 2015-2017 (31.9%). 19.8% of participants
reported experiencing suicidality in the past year. On
average, those who perceived themselves to be overweight
(vs. perceived normal weight) experienced an increased
predicted probability of suicidality of 7.7 percentage points
(95% CI (6.79-8.55, p<0.001)), after adjustment for
demographic characteristics and BMI.

An initial trend analysis suggested that the predicted
probability of suicidality associated with perceived over-
weight was relatively stable from 1999-2009 and increased
subsequently (see Fig. 1). The predicted probabilities of
suicidality associated with perceived overweight are sum-
marized in Table 1 (for odds ratios and covariate coeffi-
cients see Table S2). The predicted probability of suicidality
amongst participants who perceived themselves to be
overweight increased from 5.7 percentage points in
1999-2001 to 7 points in 2007-2009, 8.9 points in
2011-2013, and 10.1 points in 2015-2017. Using
19992001 as a baseline, our difference-in-difference ana-
lysis confirmed that participants in the perceived overweight
group were disproportionately more likely to experience
suicidality in 2011-2013 (an increase of 3.1 points) and

SPRINGER NATURE

2015-2017 (increase of 4.4 points), as shown in Table 1.
Adjusting for a categorical measure of body weight or
including a depression indicator did not affect the main
study results (Table S3).

Our examination of individual suicidality indicators
revealed that the probability of suicidal ideation associated
with perceived overweight grew from 5.7 percentage points
in 1999-2001 to 9.5 percentage points in 2015-2017, a
statistically significant increase of 3.8 points (Table S4).
The probability of making a suicide plan increased from 4.1
percentage points to 7.1 points over the same period, a
significant increase of 3 points. Finally, the probability of a
suicide attempt rose from 2.8 to 4.3 percentage points, a
significant increase of 1.5 points.

Discussion

In a nationally representative sample of over 100,000 ado-
lescents perceiving oneself as being overweight was asso-
ciated with a 7.7 percentage point increase in self-reported
suicidality from 1999 to 2017. Over 30% of adolescents
self-identified as overweight and consistent with prior
research [3, 14] perceived overweight predicted suicidality
independent of actual BMI. Crucially, our analyses showed
that the association between self-identification as over-
weight and suicidality grew from 5.7 percentage points in
1999-2001 to 10.1 percentage points by 2015-2017, with
the greatest increases occurring after 2009. These findings
indicate that perceived overweight may be a commonly
experienced and increasingly important risk factor for sui-
cidality in the teenage years.

One potential explanation for this finding is that the
widespread explicit bias against heavier body weight iden-
tified in the USA has intensified [8, 9] which may have
amplified the stigma and stress associated with identifying
as overweight. In a context where the stigmatization of
heavier body weight has become increasingly pervasive and
socially acceptable those personally identifying as over-
weight may be particularly likely to internalize this stigma
and to fear negative social evaluation from others [15].
These deleterious psychological effects may trigger distress,
suicidal ideation, and in more extreme cases suicide plans or
attempts [16].

This research had several strengths, including a large
representative sample of adolescents evaluated using a
consistent survey methodology over two decades. One
potential limitation is that we restricted covariates to basic
demographic factors (age, sex, race/ethnicity), BMI, and
depression because our central purpose was to use available
data to examine changes in the perceived
overweight—suicidality link over time. Prior research has
shown that the association between perceived overweight
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and suicidality is robust to extensive adjustment for cov-
ariates including health behavior, unhealthy weight control
practices, and negative feelings [14, 17, 18]. However, it
may be of interest in future to examine whether any patterns
of behavior (e.g., increased adoption of maladaptive coping
behaviors) can explain why the association between per-
ceived overweight and suicidality has increased over time.

Conclusions

In a large sample of US adolescents the increased risk of
suicidality associated with perceived overweight grew
substantially from 2009 to 2017. Reducing levels of weight
stigma and bias may counteract the risk of suicidality
associated with self-identifying as overweight.
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