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Abstract
Background  Obesity is highly prevalent around the world, including in Chile. Although various psychological factors have 
been previously associated with obesity, there has been less attention on the role of weight stigma as a determinant of obesity 
in Chile. Therefore, the primary aim of this study was to examine the direct effect of weight stigma on obesity and determine 
whether chronic stress and unhealthy diet mediate the relationship between weight stigma and obesity.
Methods  Faculty and staff from a Chilean university enrolled in the Chilean Study of Psychological Predictors of Obesity 
and Metabolic Syndrome and completed anthropometric measurements and measures of weight stigma, chronic stress, and 
unhealthy diet.
Results  Three-hundred and eighty-three participants (Mage = 45 years old; 58% female) were included in the present analysis. 
Structural equation model analyses demonstrated a direct effect of weight stigma on obesity, chronic stress, and unhealthy 
diet. However, chronic stress and unhealthy diet did not mediate the relationship between weight stigma and obesity.
Conclusions  Weight stigma is an important determinant of obesity and is associated with high levels of chronic stress and 
unhealthy diet in Chilean adults. Our results provide further support for the multifactorial nature of obesity and can inform 
future interventions aimed promoting weight loss in people with overweight and obesity.
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Introduction

Obesity is a highly prevalent public health concern around 
the world, including in Chile. More than half of the adult 
population in Latin America and the Caribbean is con-
sidered to have overweight or obesity. In Chile, 63% of  

people with higher body weight is 63% [1]. The National Survey 
of Health in Chile reports that 33.7% of women and 28.6% of 
men had obesity between 2016 and 2017 [2]. Similarly, 42.1% 
of women and 38.3% of men had obesity in the USA between 
2011 and 2014 (rates are adjusted by age, 40 to 59 years old) 
[3]. These rates reflect a global rise in obesity [4, 5] that has 
grave public health consequences, including a significantly 
elevated risk of chronic conditions like cardiovascular disease, 
diabetes, and hypertension [6, 7] and substantial economic  
burden due to the medical cost of obesity [8, 9].

Several determinants and consequences of obesity, 
such as obesogenic environments [10] and poor health 
[11], have been previously identified. Various psycho-
logical factors have also been associated with obesity, 
including chronic stress and depressive symptoms [12, 
13]. However, the role of weight stigma has received 
less attention in Chile. Weight stigma is defined as social 
devaluation and denigration of individuals perceived to 
carry excess weight, which leads to prejudice, negative 
stereotyping, and discrimination [14]. Given that over-
weight and obesity are visible states that can be observed,  
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individuals who carry excess weight can easily become the 
targets of stigma [15].

Weight stigma has been well studied in several countries, 
including European nations and the USA [16–19]. Research 
consistently demonstrates that weight stigma is common among 
individuals with obesity [15], has negative effects [20, 21], occurs 
across varied contexts, including workplace, medical, interper-
sonal, and family contexts [22], and is detrimental to health 
[23]. Several studies demonstrate that experiences of weight 
stigma have consequences such as greater healthcare-related 
stress, avoidance of healthcare [24], and poor health behaviors 
[25], such as higher caloric intake [20], tobacco and alcohol use 
[26], and sedentary behavior [27]. Robust evidence also docu-
ments a bidirectional relationship between weight stigma and 
obesity, such that individuals who experience greater stigma 
tend to have higher BMIs and waist circumferences [23–25], 
and individuals with higher BMI are more likely to experience 
weight stigma and weight stigma may promote further weight 
gain [14, 26]. There are several mechanisms that underlie this 
relationship [27]. The Cyclic Obesity/Weight-Based Stigma 
Model [14] posits weight stigma feeds into the cycle of obesity 
by triggering a series of stressor-related physiological, affective, 
and behavioral responses [28]. For example, weight stigma acti-
vates the HPA axis, which leads to increased cortisol levels and 
caloric intake, and, ultimately, weight gain [29]. Furthermore, 
according to the Social Identity Threat Model, the experience of 
weight stigma threatens social identity and constitutes a stressor 
that triggers stressor-related physiological, emotional, and  
behavioral responses [30].

Eating behavior is one mechanism by which weight 
stigma may influence obesity. An experimental study 
with women demonstrates that the experience of weight 
stigma predicts subsequent consumption of high calo-
rie foods [20]. Another experimental study of university 
students also demonstrates that the experience of weight 
stigma increases caloric consumption and reduces per-
ceived dietary control among women with overweight 
[31]. Similarly, diet is directly associated with weight gain 
[32]. Diets high in saturated fat, sodium, and added sugar 
are associated with obesity [33] and high consumption of 
processed foods are associated with weight gain and car-
diometabolic health problems [34]. A study conducted in 
Chile that examined changes in food consumption between 
1988 and 1997 documents a 25% increase in overall energy 
consumption over the study period, including a significant 
increase in the consumption of foods rich in saturated fats, 
processed foods, and foods with added sugar and decrease in  
the consumption of whole grains, legumes, and cereals [35].

Despite the steep rise in rates of overweight and obesity in 
Chile over the past three decades, there is a paucity of research 
examining weight stigma. To our knowledge, a single quali-
tative study of young Chileans demonstrates an association 
between obesity and both low socioeconomic status and  

negative attributes, such as laziness, anxiety, and physical 
unattractiveness. Therefore, people with obesity in Chile may 
not only be discriminated against because of their physical 
appearance but also because of perceptions regarding their  
social class [36].

Nevertheless, no previous research has examined the role 
of weight stigma on obesity, chronic stress, and unhealthy 
diet among Chilean adults. Therefore, the primary aim of this 
study was to examine the direct effect of weight stigma on 
obesity among Chilean adults and determine whether chronic 
stress and unhealthy diet mediate the relationship between 
weight stigma and obesity. Thus, we hypothesized that (1) 
weight stigma is associated with higher BMI, (2) unhealthy 
diet mediates this association, and (3) there is a sequential  
mediation via chronic stress and unhealthy diet.

Method

Participants and Procedures

A convenience sample of 383 participants was enrolled in 
the Chilean Study of Psychological Predictors of Obesity and 
Metabolic Syndrome (FONDECYT Iniciación N°11140454). 
Three longitudinal assessments were obtained every 12 
months between 2015 and 2017; however, the current analy-
ses focus on data collected in the third assessment in 2017. 
In order to be enrolled, participants had to be faculty or staff 
working for at least 1 year in a public university in the south 
of Chile. Participants with previous diagnosis of cardiovas-
cular disease, cancer, severe depression, schizophrenia, or  
inflammatory disease were excluded.

This study was approved by the Scientific Ethics Commit-
tee at the Universidad de La Frontera in Temuco, Chile. A 
trained research assistant contacted all potential participants 
via email or telephone. Potential participants were informed 
about the project and study procedures involved. The research 
assistant verified eligibility and subsequently enrolled those 
who were eligible and interested in the study. All partici-
pants provided informed consent. At each of the three annual 
visits, participants fasted for at least 8 h before coming into 
the laboratory and underwent a blood draw (not reported) 
and anthropometric measurements, including weight, height, 
waist circumference, and three blood pressure assessments. 
Participants subsequently completed psychosocial meas-
ures online. They were instructed to answer all items. 
Participants were compensated approximately $15 USD  
($10,000 Chilean Pesos) per visit.

Measures

Stigmatizing Situations Inventory (Inventario de Situaciones 
Estigmatizantes; [37]) is a 10-item measure that assesses how  
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often individuals have experienced weight stigma in the past 
year. Examples include “Children make fun of me because of 
my weight” and “I cannot find clothes in my size.” Response 
options are on an 8-point Likert-type scale (0 = never to 7 = 
daily). This scale demonstrated excellent internal consistency 
in this sample (α = .906). The variable weight stigma was 
measured in wave 2 (2016) and wave 3 (2017). However, data 
collected in wave 2 (2016) was solely used to validate this 
measure. Therefore, a reliable, valid measure for weight stigma 
was only available in wave 3 (2017).

Chronic Stress Burden Scale [38] is a 5-item measure 
that assesses whether individuals have ever experienced a 
series of chronic stressors, such as ongoing health problems, 
job difficulties, and financial strain. Response options are 
dichotomous (yes = 1, no = 0). A sum score was calculated.

As regards to diet, participants reported the frequency that 
they consumed different types of food during the last week 
(0 = none; 7 = all days). This assessment was based on the 
National Survey of Nutrition in Chile (Encuesta Nacional de 
Consumo Alimentario) [2]. The current study coded the con-
sumption of sugary drinks, snacks high in sugar or fat, fried 
food, and fast food, as indicators of an unhealthy diet [39, 40].

Body mass index (BMI) was assessed using the standard 
calculation (BMI = weight [kilograms]/height [meters2]) as a  
proxy of obesity.

With a demographics questionnaire, participants self-
reported their gender, income, and education. We included 
these covariates in the model given it well-known association  
with BMI [41, 42].

Statistical Analysis

Before run the analyses, we did a visual examination for 
each variable, creating spike plots and box plots, and did not 
find any outliers. All analyses were conducted using STATA 
(14.1). Structural equation modeling was used to sequen-
tially test (1) the direct effect of weight stigma on obesity, 
(2) whether unhealthy diet mediated this association, and (3) 
if chronic stress and unhealthy diet sequentially mediated the  
direct effect.

A Confirmatory Factor Analysis (CFA) was conducted 
to create a latent factor to capture unhealthy diet. P values 
below .05 were considered significant. Model fit was evalu-
ated according to criteria proposed by Hu and Bentler [43]. 
The Comparative Fit Index (CFI) is a scaled as a goodness-
of-fit index that ranges from 0 to 1, with higher values indi-
cating better model fit. In accordance with the criteria of Hu 
and Bentler, a value ≥ 0.95 was used as a cutoff score to 
indicate good model fit. The standardized root mean square 
residual (SRMR) and root mean square error of approximation 
(RMSEA) are scaled as badness-of-fit indices that ranges from 
0 to 1, with lower values indicating better model fit. In accord-
ance with the criteria of Hu and Bentler, a SRMR value ≤  

0.08 and RMSEA value ≤ 0.06 were used as cutoff scores to 
indicate good model fit. A nonsignificant χ2 test statistic was 
also used to determine good model fit.

Results

Sample Characteristics

Participants were on average 45 years old (SD = 8.76) with 
a slightly higher proportion of women (59%). According to 
the Adult Treatment Panel III (ATP III) criteria, abdominal 
obesity is defined as waist size circumference greater than 
88 cm for women and 102 for men. Thus, 53% of women and 
32% of men meet criteria for abdominal obesity. The average 
waist circumference was 88.87 cm (SD = 10.05) for women 
and 99.00 cm (SD = 10.78) for men. The average BMI was 
28.05 kg/m2 (SD = 4.49). Twenty-three percent had normal 
weight, 52% overweight, and 25% obesity. Approximately 
45% of participants graduated high school or completed post-
secondary education (i.e., vocational/technical or university 
degrees) and 55% completed a master’s degree or other grad-
uate degree (e.g., doctoral or professional degree). Sixty per-
cent of the sample reported an individual annual income was 
between US$4488 and $18,000, which is greater than the  
Chilean minimum wage per year (~ US$3750).

Confirmatory Factor Analysis

Due to the violation of the assumption of normality (Mardias 
multivariate test p ≤ .001), all analyses were conducted using 
maximum likelihood estimation with the Satorra-Bentler cor-
rection. After performing a CFA for the unhealthy diet factor, 
all the loadings were greater that .3: consumption of sugary 
drinks (β = .522, p = .001), snacks high in sugar or fat (β = 
.424, p = .001), fried foods (β = .453, p = .001), and fast food 
(β = .451, p = .001); therefore, all the indicators were retained 
according to the cutoff proposed by Child [44]. In order to 
optimize the latent factor fit, we added a covariance between 
snacks high in sugar or fat and fast food, which was statisti-
cally significant (β = .278, p = .001). The overall fit indices 
were good χ2

(1) = 1.865, p = .172, CFI = .991, RMSEA = .048  
(.000–.153), SRMR = .014.

Hypothesized Model

Correlations between all study variables are shown in Table 1. 
BMI was inversely associated with education (r = − .165, 
p < .001), income (r = − .011, p < 0.05), and gender (r = 
− .191, p < .001). Given the strong association between edu-
cation and income (r = .793, p < 0.01), we chose to include 
only education as a covariate in the model in order to avoid 
multicollinearity [45]. Furthermore, we added gender as a 
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covariate. Weight stigma was significantly associated with 
higher BMI (i.e., β = .379, p = .001) as well as greater chronic 
stress (β = .179, p = .001) and unhealthy diet (β = .163, p = 
.050). Similarly, chronic stress was directly associated with 
unhealthy diet (β = .223, p = .004), and unhealthy diet was 
associated with higher BMI (β = .200, p = .010). The associa-
tion between chronic stress and BMI was not significant (β 
= − .078, p = .140) (see Fig. 1).

The final model demonstrated good overall fit: χ2
(16) = 

33.993, p = .005, CFI = .926, RMSEA = .056 (.030–.083), 
SRMR = .041, and explained a proportion of variance in BMI 
(R2 = .285). Contrary to hypotheses, the relationship between 
weight stigma and BMI was not explained through the indirect 
effects of chronic stress and unhealthy diet (β = .008, p = 
.096), or via unhealthy diet alone (β = .032, p = .106).

Discussion

The primary aim of this study was to examine the effect 
of weight stigma on BMI in Chilean adults and determine 
whether chronic stress and unhealthy diet mediate the rela-
tionship between weight stigma and BMI. Results demon-
strate that weight stigma was associated with greater BMI, 
chronic stress, and unhealthy diet. Unhealthy diet, in turn, was 
associated with greater BMI. Contrary to hypotheses, chronic 
stress did not mediate the relationship between weight stigma 
and BMI, nor was there evidence of the proposed sequential 
mediation via chronic stress and unhealthy diet.

Importantly, these results build upon previous research 
conducted in other countries [14, 15] and, to our knowledge, 
are the first to examine the relationship between weight stigma  

Table 1   Correlation matrix

Own elaboration; actual p value is depicted in parenthesis

BMI Gender Education Stigma Stress Fried food Snack Fast food Sugary drinks Income

BMI -
Gender − .191 (.000) -
Education − .165 (.001) .148 (.003) -
Stigma .400 (.000) .088 (.095) − .062 (.228) -
Stress .044 (.392) .045 (.380) − .128 (.012) .193 (.000) -
Fried food .198 (.000) − .043 (.396) − .137 (.008) .115 (.025) .137 (.007) -
Snack .067 (.199) .077 (.134) .017 (.731) .121 (.018) .184 (.000) .219 (.000) -
Fast food .074 (.156) − .048 (.348) .008 (.876) .167 (.001) .100 (.051) .181 (.000) .417 (.000) -
Sugary drinks .186 (.000) − .186 (.000) − .118 (.023) .054 (.293) .090 (.080) .236 (.000) .200 (.000) .254 (.000) -
Income − .111 (.029) − .003 (.942) .793 (.000) − .021 (.674) − .119 (.020) − .121 (.019) .016 (.758) .038 (.455) − .053 (.308) -

Fig. 1   Effects of weight stigma 
on chronic stress, unhealthy diet 
and obesity. Own elaboration. 
*p ≤ .05; ** p ≤ .01; (ns) not 
significant; χ2

(16) = 33.993, p 
= .005, CFI = .926, RMSEA 
= .056 (.030–.083), SRMR = 
.041, CD = .285
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and BMI in sample of Chilean adults. Weight stigma and 
its consequences are particularly relevant for Chileans since 
Chile currently has the highest rates of overweight and obesity 
in the world. Almost three quarters of the Chilean population 
(74.2%) currently have overweight or obesity, compared to 
72.5% of the Mexican population and 71.0% of the US popu-
lation [46]. Therefore, it is crucial to identify psychological 
factors, such as weight stigma, that may be contributing to this 
significant increase in overweight and obesity.

Our findings suggest that weight stigma is associated with 
greater chronic stress, another psychological risk factor. Given 
that chronic stress predicts greater caloric intake [47] and 
higher BMI [48], weight stigma in Chilean adults may confer 
worse health both directly and through its association with 
greater chronic stress. Given that people with higher body 
weight commonly experience weight stigma from diverse 
sources (e.g., family and strangers), it is possible that these 
experiences directly increase chronic stress and, ultimately, 
contribute poor mental and physical health across the lifespan. 
Weight stigma is also associated with unhealthy behaviors, 
such as lower physical activity and decreased healthcare uti-
lization, which can contribute to the genesis and maintenance 
of obesity [49, 50]. Therefore, future intervention efforts 
should consider including behavioral skills training in order 
to manage stress and negative emotional states associated with 
weight stigma.

Our hypothesis that the relationship between weight stigma 
and BMI would be sequentially mediated by chronic stress 
and unhealthy diet was not supported. Although weight 
stigma was directly associated with greater chronic stress and 
unhealthy diet, these variables did not mediate the association 
between weight stigma and BMI. This null finding contradicts 
previous research [30, 51, 52] that demonstrates the mediating 
role of these variables. More research is needed to understand 
the role of chronic stress and unhealthy diet among Chileans 
with overweight and obesity. Another potential mechanism 
that was not included in the current study is weight bias inter-
nalization (WBI). Research demonstrates that experience and 
internalization of weight stigma are associated with greater 
binge eating, BMI [53], and weight gain [54]. Therefore, 
future research should examine WBI as a potential underlying 
mechanism. We also caution against over interpretation of our  
results as they are based on a single study.

Our results demonstrate that weight stigma was directly 
associated with an unhealthy diet. This result is consistent 
with previous research that demonstrates that weight stigma 
is related to unhealthy behaviors, including poor diet [48–50]. 
Similar to previous studies examining the effect of weight 
stigma on diet, the current study included self-report measures 
of diet that assessed the frequency of consumption of food  
high in sugar or fat over the past week.

The current study has several strengths, including a 
relatively large sample and the use of structural equation 

modeling to test a theoretical model that included psycholog-
ical, behavioral, and anthropometric variables. Furthermore, 
to our knowledge, this is the first study to examine the role of 
weight stigma on obesity in Chile. Previous studies examin-
ing weight stigma have primarily examined the effects of 
weight stigma in non-Latino White samples. The primary 
limitation of this study is the cross-sectional design. Statis-
tical analyses were grounded in a strong theoretical frame-
work that informed hypotheses and interpretation of findings 
and were consistent with Hayes’s guidelines [55] regarding 
mediation analyses in cross-sectional designs. Nevertheless, 
it is important to recognize that causal inference cannot be 
inferred in this study. Another limitation is the generalizabil-
ity of our results. Although our sample was relatively large, a 
convenience sample of university faculty and staff was used. 
However, we note that the current sample demonstrated a 
distribution of education and income similar to the general  
Chilean population.

An important future direction is the use of longitudinal 
designs to examine how the relationship between weight 
stigma and obesity unfolds across time and establish temporal 
precedence. Future studies should also include other potential 
explanatory variables like physical activity and WBI when 
examining factors that may explain the relationship between 
weight stigma and obesity. Future cross-cultural studies 
will also be important to understanding possible differences 
between non-Latino Whites, Latinos in the USA, and Lati-
nos in Latin America with respect to weight stigma and its  
consequences.

Conclusions

In the last decade, there has been a steep increase in individuals 
carrying excess weight in Chile. The current study highlights 
that weight stigma, psychological stress, and diet quality are 
factors that may contribute to the understanding of this phe-
nomenon in an understudied population. Although chronic 
stress and diet quality did not mediate the association between 
weight stigma and BMI, findings demonstrated that weight 
stigma is associated with greater chronic stress and worse diet 
quality, both of which have been previously linked with BMI. 
To our knowledge, this is the first study to examine weight 
stigma and BMI in Chilean adults and builds upon prior stud-
ies primarily comprised of non-Latino White samples.
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