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Abstract 1 

Objective 2 

To date, only a limited body of work has evaluated the pathways through which the same 3 

objective weight leads to different perceived weight status assessments. The objective of 4 

this article is to evaluate the role of a common genetic polymorphism of the 5HTTLPR 5 

gene as a potential link between objective body mass index (BMI) and perceived weight 6 

using a nationally representative sample of adolescents as they age to adulthood. 7 

Methods 8 

Genetic data from Waves I- IV of the National Longitudinal Study of Adolescent Health 9 

is used to investigate whether the short allele genotype of 5HTT, a genotype associated 10 

with environmental sensitivity, moderates the association between measured body-mass 11 

index and perceived, self-reported weight (reported on a 5-point Likert scale). 12 

Results 13 

Results confirm significant sensitivity for women in Waves I and II at heavier BMI 14 

values. Importantly, it is only once BMI exceeds levels approaching clinical obesity that 15 

we see a significant departure in the predicted values. 16 

Conclusions  17 

This study shows a link between a specific polymorphism and sensitivity to social cues 18 

about body size.  It may therefore provide the foundations for important future work that 19 

investigates the forces that lead young women in America to characterize their “ideal 20 

weight”.  21 

 22 

 23 
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Introduction 24 

 Overestimating body size is more common among women compared to men in 25 

the United States
1, 2

. Overestimating body size has been shown to be one potential 26 

pathway toward the development of disordered eating behaviors for young women
3
. As 27 

such, understanding the factors responsible for the links between perceived and objective 28 

physical weight has critical public health implications. To date, a limited number of 29 

studies have evaluated the pathways through which the same objective weight leads to 30 

very different perceived weight statuses and most of this work has focused on social 31 

demographic factors such as race, class, and marital status
4
.   32 

This brief report examines the role of a common genetic polymorphism as a link 33 

between objective body mass index (BMI) and perceived weight.  This study builds on 34 

the gene-environment interaction (GxE) literature to assess the possibility that carriers of 35 

the short allele in the 5HTT gene are more likely than those with two long alleles at this 36 

loci to report being overweight at higher levels of BMI. This hypothesis stems from work 37 

showing that the S’ allele in the 5HTT gene predicts sensitivity to environmental cues
5, 6, 38 

7, 8
.  5HTTLPR is believed to encode the serotonin transporter protein and is active in the 39 

serotonin nerve pathways that are involved in controlling mood. The S’ allele in this gene 40 

is linked to decreased serotonin reuptake in cellular synapse. Carriers of the S’ allele 41 

appear to be sensitive to both healthy and unhealthy environments
9
 and are characterized 42 

as differentially susceptible to the same environmental cues
10

.  43 

GxE research typically emphasizes exposure to environmental risks such as 44 

stressful life events or physical abuse,
 
but recent work has shown that sensitivity to social 45 

norms may also be affected by this same polymorphism
11

.  The emphasis on social norms 46 
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provides a critical component to understanding gender differences in the subjective 47 

evaluation of one’s objective weight
12

 because of the prevalence of differentially 48 

gendered “ideal body types”
13, 14

. As such, this study evaluates the relevance of a genetic 49 

moderation of social cues by examining the link between objective BMI and perceived 50 

weight status among adolescent boys and girls at two points in time.  51 

Methods 52 

 The National Longitudinal Study of Adolescent to Adult Health (Add Health) is a 53 

nationally (United States) representative and longitudinal sample of adolescents 54 

originally assessed in grades 7-12 during the 1994-95 school year. The cohort was 55 

followed into young adulthood with four in-home interviews and contains detailed 56 

information on respondents’ social, psychological and physical well-being with 57 

information on respondents’ family, neighborhood, school, and peer groups; thus it 58 

provides a unique way to study how social environments and behaviors in young people 59 

are linked to health outcomes in adulthood. Study Population: After dropping pregnant 60 

women and those for whom genetic data were not available, the overall cross-sectional 61 

sample sizes were: Wave1: 13,157; Wave 2: 10,050; Wave 3: 10,585; and Wave 4: 62 

13,345. Perceived Weight Status (dependent variable): Perceived weight status was 63 

assessed with the following categories: very underweight, underweight, normal weight, 64 

overweight, and very overweight. Genetic Sensitivity: Similar to past research on 65 

environmental sensitivity using risk allele data
15

 genetic sensitivity was assessed as the 66 

presence of two S’ alleles (recessive coding). Objective BMI: Objective body-mass index 67 

was calculated using objective measures of height and weight taken at each wave.  At 68 

Wave 1, only self-reported height and weight were assessed.  However, based on the high 69 
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correlation between self-reported and objective heights and weights at waves 2, 3, and 4, 70 

self-reported BMI was used as a proxy for objective BMI at Wave 1.  Mean objective 71 

BMI values were 22.55, 23.05, 26.27, and 29.07 for Waves 1, 2, 3, and 4, respectively. 72 

Because it does not affect the interaction effects of interest to this study, BMI remained 73 

non-centered in our models. Background Characteristics: All models included controls 74 

for age and race/ethnicity. Mean ages were 15.65, 16.20, 21.94, and 28.47 for Waves 1, 75 

2, 3, and 4, respectively. Finally, race/ethnicity was a categorical, nominal variable coded 76 

where 1= white (52.48%), 2= black (22.36%), 3=Native American (0.85%), 4= Asian 77 

(7.16%), and 5=Hispanic (17.15%). 78 

 For this study, perceived weight is regressed on objective body-mass index 79 

interacted with the sensitivity genotype. Given the categorical and ordinal nature of the 80 

dependent variable, ordinal logistic regression models with the ologit command in 81 

STATA 13.0 were used.  82 

Results 83 

 [Table 1 here] 84 

 Results from ordinal logit regression models are shown in first eight columns of 85 

Table 1. The hypothesis is confirmed for Waves 1 and 2 of the study but not for Waves 3 86 

or 4.  Specifically, results show that genetic sensitivity predicts a stronger association 87 

between objective BMI and self-perceived weight status for young women but not for 88 

young men. These results were first identified with a three-way interaction between 89 

gender, genotype, and BMI, but separate analyses for men and women are reported to 90 

facilitate the interpretation of the interactions. Importantly, the failure to find significant 91 

GxE associations in the later waves is in line with previous work showing that the social 92 
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forces on ideal body type wane following late adolescence and early adulthood
16

.  Results 93 

only confirm sensitivity at the heavier weights and not at the lower weights; that is the 94 

lightest women and men in the study were not significantly more likely to report being 95 

underweight as a function of genotype.  96 

[Figure 1 here] 97 

 Figure 1b plots the results for women at Wave 2 of the study.  The y-axis depicts 98 

the outcome variable, here shown as the probability of reporting to be “very overweight” 99 

on the 5-point perceived weight scale; the x-axis is BMI. As shown in Figure 1b, young 100 

women at wave 2 display differential susceptibility in their likelihood of reporting being 101 

overweight as objective BMI increases, with those young women with the sensitive 102 

genotype (two short alleles) for 5HTT more likely to report being “very overweight” 103 

compared to their relatively insensitive genotype counterparts (two long alleles or one 104 

long and one short allele). There are three important observations. First, the genetic 105 

moderation is very slight in magnitude. Next, this association is statistically significant, 106 

but genotype does not lead to differences in BMI and perceived weight for the bulk of the 107 

BMI distribution. Third, as mentioned above, it is only the heavier weights, once BMI 108 

exceeds levels approaching obesity that a true (and significant) departure in the predicted 109 

values is seen.  Figure 1a shows the results for the likelihood of reporting “very 110 

underweight” on the 5-point perceived weight scale.  As expected a similar but non-111 

significant relationship is demonstrated; those young women with the sensitive genotype 112 

are more likely to report being “very underweight” as BMI decreases. These results are 113 

very much in line with the differential susceptibility hypothesis
10

. Analogous results were 114 

demonstrated for women in Wave 1.  Models were further stratified by race/ethnicity, 115 
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with results indicating stronger effects for the interaction between sensitivity genotype 116 

and objective BMI for young, white women than for young, black women (results not 117 

shown). 118 

 To test whether or not observations are robust across time, BMI change between 119 

Wave 1 and Wave 2 was interacted with sensitivity genotype to predict perceived weight 120 

status while controlling for age, race/ethnicity, and the objective BMI values from Wave 121 

1 in a gender-stratified model.  BMI change was calculated by subtracting the objective 122 

BMI values from Wave 1 from the objective BMI values in Wave 2.  Further, to more 123 

accurately measure the likelihood of reporting being overweight, respondents who 124 

reported “overweight” or “very overweight” in Wave 1 as well as respondents whose 125 

objective BMI was clinically overweight (25 or greater) were removed from this 126 

supplemental analysis (reduced N=  2257 young and 2364 young women). The last two 127 

columns of Table 1 demonstrates that, even accounting for changes across time, genetic 128 

sensitivity continues to predict a stronger association between BMI and self-perceived 129 

weight status for young women, but not for young men.  130 

[Figure 2 here] 131 

 Figure 2 plots predictive values for women; the y-axis depicts the outcome 132 

variable, the probability of reporting to be “very overweight” on the 5-point perceived 133 

weight scale; the x-axis is change in objective BMI from Wave 1 to Wave 2. Again, 134 

young women display differential susceptibility in their likelihood of reporting being 135 

overweight as the change in objective BMI increases between waves, with those young 136 

women with the sensitive genotype more likely to report being “very overweight” 137 

compared to those young women without the sensitivity genotype. It is again important to 138 
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emphasize that results only confirm sensitivity at larger values of BMI change for girls.   139 

Discussion 140 

 This study builds on previous work that demonstrates a genetic basis for the 141 

internalization of social norms regarding body size
17

. Importantly, this is the first paper to 142 

show a link between a specific polymorphism (5HTTLPR’S’) and sensitivity to social 143 

cues about body size. Findings lay the foundation for future work to evaluate specific 144 

environmental cues and social norms about body size limited to adolescents. This is an 145 

important next step, because the social GxE framework suggests that the places in which 146 

people live, work, play, and go to school affects the relative contribution of genotype to 147 

observed health outcomes
18

. This is especially important given the gendered nature of 148 

GxE associations in general
19

 and our GxE association in particular.  149 

 Speaking to the limitations of this study, a growing body of literature points 150 

toward simple sensitivity-allele, single-candidate gene studies like this one as often non-151 

replicable and thus as producing false-positive results
20

. Furthermore, the effect sizes of 152 

the findings are relatively small and are only found amongst young women in the early 153 

waves of the Add Health dataset. Yet despite these limitations, this study opens an 154 

important potential avenue of consideration in the embodiment of social norms and body 155 

image literature. Given the links between perceived weight and gender, this study may 156 

provide the foundations for important future work that investigates the forces that lead 157 

young women in America to develop ideas about what “ideal weight” should look like.   158 

 159 

 160 

 161 
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Table and Figures Legends 231 

 232 

Table 1. Ordered Logistic Regression Tables (Coefficients and Standard Errors) for 233 

Waves 1-4 US Men and Women and for Waves 1-2 US Men and Women Measuring 234 

BMI Change. 235 

 236 

Figure 1. Ordered Logistic Regression Plots for Women at Wave 2 Predicting Perceived 237 

Weight Status Outcomes for Sensitivity and Non-Sensitivity Genotypes. 238 

 239 

Figure 2. Ordered Logistic Regression Plot for BMI Change in Waves 1-2 Women 240 

Predicting Perceived Weight Status Outcomes for Sensitivity and Non-Sensitivity 241 

Genotypes. 242 

 243 

 244 



     MEN    WOMEN BMI CHANGE Wave or Gender 1 2 3 4 1 2 3 4 Men Women Age (Years) -.30*** -.24*** -0.01 -0.01  -.07*** -.01*** 0.02 .05***  -.24***  -.05*** (.02) (.08) (.08) (.07) (.06) (.07) (.07) (.06) (.03) (.03) Race (non-Hispanic White)         Black -.45* -.32*** -.31*** -.79*** -.88*** -.63*** -.75*** -.82*** -0.29* -0.64*** (.07) (.08) (.08) (.07) (.06) (.07) (.07) (.06) (.16) (.14)       Native American -.59* -0.61 -0.59 -0.18 -0.18 -0.25 0.002 -0.35 -0.81 0.17 (.31) (.38) (.35) (.32) (.3) (.35) (.34) (.32) (.63) (.7)       Asian -0.08 -0.06 0.16 .29** -0.12 -0.26 -0.03 -0.02 -0.03 -0.28 (.11) (.13) (.12) (.11) (.11) (.13) (.12) (.11) (.23) (.25)       Hispanic 0.02 0.04 .27*** -0.11 -.30*** -.27*** .25** -0.09 -0.24 -0.51***  (.08) (.09) (.09) (.08) (.07) (.08) (.08) (.07) (.03) (.16) Objective BMI .44* .40*** .41*** .36*** .42*** .35*** .33*** .30*** (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)  Wave 1 Objective BMI   0.42*** 0.52***   (.03) (.03) BMI Change (Wave 1 to 2)   0.40*** 0.32***   (.04) (.32) Sensitivity Genotype -0.19 -0.13 -0.44 -0.04 -.66* -.72* 0.2 -0.1 0.07 -0.13*  (.32) (.34) (.35) (.29) (.31) (.32) (.27) (.25) (.13) (.13) Interaction (GxE) 0.01 0.01 0.02 -0.05 .03*** .03*** -0.01 0.01 -0.1 0.19** (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.06) (.07) N 6333 4814 4951 6352 6824 5236 5634 6993 2257 2364 
*p < .05. **p < .01. ***p < .001. Standard Error Values in Parentheses. 

Table 1. Ordered Logistic Regression Tables (Coefficients and Standard Errors) for Waves 1-4 US Men and Women and for Waves 1-2 
US Men and Women Measuring BMI Change. 
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Figure 1a. Wave 2 Women: Probability of Reporting Very Underweight.
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Figure 1b. Wave 2 Women: Probability of Reporting Very Overweight.



0
.0

1
.0

2
.0

3
.0

4
P

ro
ba

bi
lit

y 
of

 R
ep

or
tin

g 
V

er
y 

O
ve

rw
ei

gh
t

0 1 2 3 4 5
Change in BMI (Wave 1 to Wave 2)

Non−Sensitivity Genotype Sensitivity Genotype


	Article File
	Table 1
	Figure 1
	Figure 2

