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Implications and Contributions: It’s widely assumed that knowing your weight is essential to weight control and good health. But
might under-perceiving your weight actually benefit your health? This study shows that adolescent girls with overweight and obesity
who perceive themselves as normal weight end up with lower blood pressure as adults.
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Purpose—Underestimating one’s weight is often seen as a barrier to weight loss. However,
recent research has shown that weight under-perception may be beneficial, with lower future
weight gain and fewer depressive symptoms. Here, we examine the relationship between
adolescent weight under-perception and future blood pressure.

Methods—Using data from the National Longitudinal Study of Adolescent to Adult Health, we
obtained a nationally representative sample of 2463 adolescents with overweight and obesity
(students in grades 8-12 in 1996). We used multivariable linear regression to prospectively
examine the relationship between weight self-perception in adolescence and blood pressure in
adulthood (year 2008; follow-up rate 80.3%), controlling for age, gender, race/ethnicity, smoking,
alcohol consumption, education level, household income, and BMI. Additional analyses were
stratified by gender and race/ethnicity.

Results—Youth with overweight/obesity who under-perceived their weight had lower blood
pressure in adulthood than those who perceived themselves to be overweight. The decrease in
systolic blood pressure was —2.5 mmHg (95% CI:-4.3,-0.7; p=0.006). Although the interaction by
gender was statistically insignificant (p=0.289), important differences appeared upon stratification
by gender. Young men showed no significant difference in adult blood pressure related to weight
self-perception. Conversely, in young women, weight under-perception was associated with an
average decrease in systolic blood pressure of —4.3 mmHg (95% CI1:-7.0,-1.7; p=0.002).

Conclusions—Contrary to conventional wisdom, weight under-perception is associated with
improved health markers in young women. The observed differences in blood pressure are
clinically relevant in magnitude, and interventions to correct weight under-perception should be
re-examined for unintended consequences.
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Childhood obesity is widely regarded as a public health crisis in the United States, and

numerous studies have shown that individuals with overweight or obesity in childhood are at

higher risk for hypertension and other adverse cardiovascular events in adulthood.[1,2]

These findings have spurred efforts to inform parents when their children are overweight and

to provide weight-loss interventions at an early age.[3,4] Obesity also has psychological
consequences: children and adolescents with overweight or obesity are more likely to be
teased by their peers and experience low self-esteem, body dissatisfaction, depressive
symptoms, and suicidal ideation.[5,6] These psychosocial factors impact the health
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trajectories of affected youth, including their future weight and risk of eating disorders.[7,8]

Weight self-perception provides a window to study the interplay of these psychosocial and
physical consequences. Despite efforts to inform youth of their weight status, between 20%
and 80% of American youth with clinical overweight/obesity perceive themselves to be
normal weight. [4,9,10] This incongruence between clinical weight category and self-
perception, referred to as weight misperception, is often assumed to be detrimental to health
maintenance.[11-13] Indeed, numerous studies have found that adolescents with
overweight/obesity who under-perceive their weight are less likely to report that they are
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exercising, dieting, and trying to lose weight.[9,14] At the same time, self-perception as
overweight is associated with binge eating and eating disorder psychopathology.[15,16]

While multiple studies have examined the relationship between weight misperception and
self-reported health behavior, investigators have only recently begun examining the
relationship between weight misperception and measurable health markers. The results are
intriguing: two recent longitudinal cohort studies showed that, contrary to common belief,
people with overweight/obesity who underperceive their weight go on to gain significantly
less weight in the future than those who perceive themselves as overweight.[17,18] Given
the known relationships between weight and blood pressure, psychosocial stress and blood
pressure, and weight stigma and psychosocial stress, we hypothesized that weight self-
perception might similarly affect future blood pressure.[5,19,20] We further hypothesized
that the relationship between weight self-perception and future blood pressure might be
mediated by the known relationship between weight self-perception and future BMI. Finally,
given the increased weight stigma that women encounter, higher levels of body
dissatisfaction among White (as compared to Black) women, and known variation in rates of
weight misperception and weight control behaviors by gender and race/ethnicity, we
hypothesized that the relationship between weight misperception and blood pressure might
be modified by gender and race/ethnicity.[10,21-23]

Current clinical practice relies, in part, on the assumption that making patients aware of their
weight status will eventually benefit their long-term health. In this study, we sought to test
this assumption by examining the relationship between weight self-perception in
adolescence and blood pressure in young adulthood.

We used data from the National Longitudinal Study of Adolescent to Adult Health (Add
Health), a nationally-representative, longitudinal survey of adolescents in grades 7-12 in the
school year 1994-1995 (Wave I). The survey was approved by the institutional review board
at the University of North Carolina Chapel Hill, and the interviewers obtained informed
assent from the participants and informed consent from their parents in Wave 1.[24]
Secondary analysis was approved by the Boston Children’s Hospital institutional review
board. Our analysis uses data from Wave 1l (the first wave with measured height and
weight), conducted in 1996 with 14,738 participants, and Wave 1V, conducted in 2008 with a
follow-up rate of 80.3%.[25] Participants were between the ages of 24 and 32 in Wave IV.
[24]

We calculated BMI in Wave 11 using height and weight measured by the interviewer, and
adolescents were categorized as underweight, normal weight, overweight, or obese based on
BMI-for-age cut-offs recommended by the Centers for Disease Control in the United States.
[26] The initial sample of participants with available data and sample weights for Waves |1
and 1V had 9421 individuals.[27] We limited our analysis to individuals with overweight/
obesity in adolescence, excluding 6482 individuals with normal weight or underweight and
149 individuals who were missing BMI data. We determined weight self-perception in Wave
I1 using participants’ response to the question, “How do you think of yourself in terms of
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weight?” (possible responses: very overweight, overweight, normal weight, underweight,
and very underweight). Those who perceived themselves as normal weight (despite having a
BMI in the clinically overweight/obese range) were termed “under-perceivers.” Those who
perceived themselves as underweight or very underweight (71 individuals) were excluded
from the sample, as the sample size of these “extreme under-perceivers” was too small to
analyze. To investigate the possibility of selection bias, we calculated the percentage of our
sample population that switched into the normal weight category between Waves Il and 1V,
stratified by weight self-perception.

For outcome data, we used systolic and diastolic blood pressure data gathered in Wave IV.
These blood pressure measurements were taken by trained Add Health interviewers using an
automatic oscillometric monitor approved by the British Hypertension Society (BP 3MC1-
PC_IB; MicroLife USA, Inc., Dunedin, FL).[28] Three blood pressure readings were taken,
30 seconds apart, while the participant was seated at rest for at least five minutes. The last
two readings were double-entered and averaged to obtain the reported measure. Since blood
pressure changes during pregnancy, we excluded 86 women who were pregnant and 4
women who did not report their pregnancy status, as well as 112 individuals with missing
blood pressure data.

We analyzed the longitudinal relationship between weight self-perception in adolescence
and blood pressure in adulthood using linear regression, controlling for BMI in Wave I, age
in Wave 1V, race/ethnicity (White, Black, Latino/a, Asian, or other), smoking in Wave IV
(dichotomized based on self-report of smoking at least once in the past 30 days), frequent
alcohol consumption in Wave IV (dichotomized based on self-report of drinking an average
of three or more times per week), education level in Wave IV (categorized as less than high
school, high school degree or equivalent, some college, and college degree or higher), and
Wave | household income (as a percentage of the federal poverty level, imputed when
missing; Wave | data was used because household income information was not gathered in
Wave I1). We did not control for income in Wave 1V because it was poorly correlated to
other measures of socioeconomic status, most likely because respondents had not reached
their full earning potential. Individuals that were missing data for any of these covariates (60
individuals) were excluded from the final analytic sample.

For the subgroup analyses by gender (female and male) and race (White, Black, and
Latino/a; other racial groups had sample sizes too small to analyze), we ran tests of
interaction, then divided the entire dataset into non-overlapping subpopulations and ran
linear regressions on each subpopulation, controlling for all the variables listed above. As
additional sensitivity analyses, we stratified by weight category (overweight vs. obese) and
antihypertensive use, to confirm robustness across these categories. We defined
antihypertensives to include beta-blockers, calcium channel blockers, diuretics, angiotensin
converting enzyme inhibitors, angiotensin Il receptor blockers, anti-adrenergics,
vasodilators, or antihypertensive combination medications as inventoried in the home by the
Add Health field interviewer using Lexicon Plus (Lexi-Comp, Inc., Hudson, OH).[28]

Finally, we performed a mediation analysis to disentangle the relationship between
adolescent weight self-perception, adult blood pressure, and adult BMI. Figure 1 shows a
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directed acyclical graph laying out our hypothesized relationship between weight self-
perception, BMI, and blood pressure. Following the principles set out in VanderWeele’s
approach to mediation analysis, we added change in BMI (Wave IV BMI-Wave 11 BMI) as a
covariate.[29] Given the known relationships between adolescent weight self-perception and
adult BMI as well as between BMI and blood pressure, this analysis allowed us to evaluate
the relationship between adolescent weight self-perception and adult blood pressure that is
not mediated by differences in adult BMI.

The final analytic sample comprised 2463 respondents (1280 female and 1183 male). All
data analysis was performed in STATA (version 12, College Station, TX). Survey weights
were employed to account for the survey’s non-random sampling method.

Table 1 shows the demographic characteristics of the analytic sample, stratified by gender
and weight self-perception. Just over half our sample population was overweight in
adolescence; the remainder were obese. In adolescence, 39.8% of boys and 17.7% of girls
perceived themselves as normal weight. Youth with overweight were more likely to view
themselves as normal weight compared to youth with obesity. The vast majority of these
adolescents remained overweight or obese in adulthood; only 5.0% became normal weight.
The raw rate of switching into the normal weight category by adulthood was higher among
under perceivers than among those who self-perceived as overweight (9.4% vs. 3.2%). In
young adulthood, over one-fifth of our sample had blood pressure in the hypertensive range.

Overall, weight under-perception in adolescence was associated with significantly lower
systolic blood pressure in young adulthood, controlling for age, race, ethnicity, smoking and
alcohol consumption, education level, adolescent household income, and adolescent BMI.
Youth who under-perceived their weight in adolescence had systolic blood pressures an
average of 2.5 mmHg lower (95% confidence: 0.7, 4.3) than those who perceived themselves
as overweight (Supplementary Table 1). A test of interaction by gender was not statistically
significant (p=0.289). However, given our a priori hypothesis, we stratified by gender, and
found marked differences between young men and young women (Figure 2). Among young
men, the reduction in systolic blood pressure was small (1.3 mmHg; 95% confidence: -1.1,
3.7) and statistically insignificant (Supplementary Table 1). Race-stratified analyses in
young men revealed similarly insignificant results.

Young women, however, showed a large and statistically significant association between
weight under-perception in adolescence and lower blood pressure in young adulthood (Table
2, Model 1). Among women who had overweight or obesity in adolescence, weight under-
perception was associated with 4.3 mmHg lower systolic blood pressure (SBP) (95%
confidence: 1.7, 7.0) and 2.8 mmHg lower diastolic blood pressure (DBP) (95% confidence:
0.7, 5.0) in young adulthood. Our model explained about 8% of the variation in adult blood
pressure. Our mediation analysis — which added change in BMI (between adolescence and
adulthood) as a covariate — revealed surprising results (Table 2, Model 2; Figure 3). In this
model, the relationship between weight self-perception in adolescence and blood pressure in
adulthood was nearly identical to that seen in Model 1. This suggests that the relationship
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between weight self perception in adolescence and blood pressure in adulthood is
independent of the relationship between weight self-perception in adolescence and weight
gain into adulthood.

In race-stratified analyses, the association between weight under-perception and blood
pressure was more pronounced among white women (Figure 3). White women who under-
perceived their weight in adolescence had 5.8 mmHg lower SBP (95% confidence: 1.7, 9.8)
and 3.3 mmHg lower DBP (95% confidence: 0.1, 6.5). Black women showed a similar
pattern of smaller magnitude, but the small sample size precluded precise results. Latina
women showed no clear association, and our analysis was again impeded by small sample
size. Across all races, change in BMI was not an important mediator. A test of interaction by
race/ethnicity within the female subpopulation was not statistically significant (p= 0.1624).

Our sensitivity analysis by weight category showed that the statistically significant
association persisted only among women with overweight, not obesity, although the results
varied markedly by race (Supplementary Figure 1). Our analysis was hampered by the small
number of adolescent girls with obesity who perceived themselves as normal weight (n=40),
and a test of interaction by weight category was not statistically significant (p= 0.6999). Our
sensitivity analysis by antihypertensive use showed that the statistically significant
relationship persisted regardless of antihypertensive use, although young women who used
antihypertensives had a much larger effect size (Supplementary Figure 2). A test of
interaction by antihypertensive use was statistically significant (p<0.0001).

Discussion

Our results show that among adolescent girls with overweight/obesity, self-perception as
normal weight is associated with lower blood pressure in adulthood. To our knowledge, this
is the first study examining the relationship between weight self-perception and blood
pressure. On average, female under-perceivers had a systolic blood pressure 4.33 mmHg and
a diastolic blood pressure 2.84 mmHg lower than women who perceived themselves as
overweight. This association was independent of the previously-described association
between weight under perception and lower weight gain. These blood pressure differences
are of clinically significant magnitude, comparable to the pooled effect of antihypertensive
medications in clinical trials of mild-to-moderate hypertension (which, on average, reduce
diastolic blood pressure by 5.6 mmHg.)[30] Overall, our findings suggest that weight under-
perception may be associated with better long-term health, particularly in women.
Conversely, public health efforts to encourage self-perception as overweight (e.g. through
BMI report cards) may backfire.

We hypothesize that stress and social stigma, and their psychological effects, mediate this
relationship. Numerous studies have shown that adolescents with overweight and obesity are
subject to discrimination, teasing, negative comments from peers and family, and other
harmful social effects.[5,6,21,31] These social consequences of overweight and obesity
increase stress, depression, and other psychological disorders among affected youth and
adults. [6,32,33] Weight self-perception is likely closely tied to weight stigma and
discrimination; adolescents who perceive themselves as overweight may do so in part
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because they receive pervasive, shaming messages from their peers and family members
about their weight. Adolescents may also be more sensitive to such teasing if they perceive it
to be true; one study showed that holding anti-fat personal beliefs worsened the negative
psychological effects of weight-based stigma.[34] Thus, we expect that adolescents who
perceive themselves as overweight will experience greater psychosocial harm than those
who under-perceive their weight. Although the mechanism is not fully understood, reviews
of the literature have concluded that such psychosocial stress increases the risk of elevated
blood pressure.[20,35]

Access to healthcare — which, itself, may be mediated by stress and stigma — may also be a
relevant mediator. Several studies have shown that individuals with overweight/obesity,
especially women, commonly experience stigma and discrimination in healthcare settings,
increasing the likelihood that they will delay or avoid medical care.[31,33] Those who
perceive themselves to be overweight might thus be less likely to receive preventive medical
care, increasing their risk of uncontrolled hypertension.

The gender differences seen in our results are consistent with past research showing that
girls and women face more weight-based stigma and have higher rates of body
dissatisfaction than boys and men.[21,36] Given this, perceiving oneself to be overweight
may be particularly stressful and detrimental to health outcomes in women. The racial
differences are likely more complicated, and it is difficult to draw conclusions given the
small sample sizes of non-White groups in our study. One possible explanation is racial
variation in sociocultural norms around weight; although rates of weight discrimination are
higher among Black than White women, Black women have moderately lower rates of body
dissatisfaction.[21,22] An alternative explanation is that Black women already experience
increased blood pressure due to the stress of racial discrimination.[37] Black women may
therefore be functioning at higher baseline stress levels than White women; if psychosocial
stress is not purely additive, weight self-perception may have a smaller impact.

Our analysis has several strengths. We used a nationally-representative data set with a
directly measured biomarker, rather than self-reported health behavior, as our outcome. This
avoids the bias inherent in self-report — particularly concerning with a topic, like weight
control, that is laden with social pressure — and provides a more accurate picture of
participants’ cardiovascular risk. We must also note our study’s limitations: although we
controlled for multiple factors known or suspected to affect blood pressure, our model
explained only about 8% of the variation in adult blood pressure; we lacked data on other
potential confounders and mediators, such as stress, coping resources, and personality. Our
analyses were also underpowered to test associations among non-White youth, which may
be particularly important given racial/ethnic differences in body weight norms.

We made substantial effort to reduce bias in our study. As with any study where an arbitrary
cut-off is used to define the population, it is possible that some individuals at the margin
were misclassified. By controlling for BMI, we eliminated the worst effects of this potential
misclassification bias; we know that the results are not driven mainly by individuals with
marginal BMIs. However, our sensitivity analysis suggests that the results may be less
pronounced in girls with higher BMIs; since we were underpowered to determine whether
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there was a significant difference, further study is needed. Another potential source of bias is
selection bias: since we only studied adolescents with overweight/obesity, we may have
excluded people who perceived themselves to be overweight but responded by losing weight
prior to Wave I, thereby never entering our sample. Although we cannot absolutely disprove
the possibility that this occurred prior to Wave 11, the data on switching into the normal
weight category between Waves Il and 1V suggests that it is very unlikely. Only about 5% of
our population fell into the normal weight category by Wave IV, and those who perceived
themselves as overweight were far /ess likely to do so. This suggests that, if any selection
bias is present, it would actually work to minimize our results — not make our results
spurious.

Our findings have implications for clinical practice. Clinicians and public health
professionals often assume that making adolescents with overweight/obesity aware of their
weight status will improve their health.[11-13] This assumption has led many states to
implement in-school screening programs to measure children’s BMI and report the results to
their parents. [4,38] At the same time, fat rights advocates have long argued that labeling
people as clinically overweight or obese is harmful and increases social stigma, poor self-
image, negative psychological outcomes, and distrust of the healthcare system.[33,39,40]
This study suggests that encouraging youth to perceive themselves as overweight may, in
fact, have unintended negative health consequences.

In conclusion, adolescent girls with overweight/obesity who perceive themselves to be
normal weight have lower blood pressure in adulthood than those who perceive themselves
to be overweight. This lower blood pressure noted is clinically significant, and suggests that
clinical and public health interventions designed to correct weight misperception may not be
helping young women. Further research should re-assess such interventions, with a focus on
long-term health outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Directed acyclical graph

Directed acyclic graph showing the hypothesized relationship between weight self-
perception, BMI, and blood pressure. Lines with arrowheads indicate the hypothesized
direction of causality.
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Figure 2. Relationship between weight self-perception and systolic blood pressure, stratified by
gender

Average change in Wave IV systolic blood pressure among youth who self-perceived as
normal weight in Wave Il as compared to those who self-perceived as overweight. Results
are stratified by gender. Negative numbers indicate a decrease in blood pressure among
under-perceivers; positive numbers indicate an increase. Error bars show standard error.
BP=blood pressure. *p<0.05; **p<0.01, ***p<0.001, ns=not significant
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Figure 3. Relationship between weight self-perception and blood pressure, stratified by race,

basic and mediation models

Average change in Wave IV systolic and diastolic blood pressure among women who self-
perceived as normal weight in Wave Il as compared to those who self-perceived as
overweight. Results are stratified by race, and compare Model 1 (solid black columns,
controlling for adolescent BMI and all other covariates) and Model 2 (striped columns,
controlling for adolescent BMI, change in BMI between adolescence and adulthood, and all
other covariates). Negative numbers indicate a decrease in blood pressure among under-

J Adolesc Health. Author manuscript; available in PMC 2018 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Unger et al.

Page 14

perceivers; positive numbers indicate an increase. Error bars show standard error. BP=blood
pressure. *p<0.05; **p<0.01, ***p<0.001, ns=not significant
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