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Abstract

Background Psychosocial stress has been implicated as a
risk factor for overweight and obesity. However, research
on psychosocial stressors and overweight and obesity
has typically focused on single stressors in isolation,
which may overestimate the impact of a specific stressor
and fail to describe the role of cumulative stress on
overweight and obesity risk.

Purpose This study explores the association between
overweight/obesity and cumulative exposure to a wide
range of psychosocial stressors, among a multiracial/
ethnic sample of adults.

Methods Using secondary data from the Chicago
Community Adult Health Study (n = 2,983), we
conducted multinomial logistic regression analyses
to quantify associations between eight psychosocial
stressors, individually and in combination, and measured
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overweight and obesity, adjusted for sociodemographic
factors, alcohol use and smoking.

Results In separated covariate-adjusted models,
childhood adversities (odds ratio [OR] = 1.16; confidence
interval [CI] = [1.03, 1.30]), acute life events (OR = 1.18;
CI =[1.04, 1.34]), financial strain (OR = 1.30; CI =[1.15,
1.47]), and relationship stressors (OR = 1.18; CI = [1.04,
1.35]) were associated with increased odds of obesity.
In a model adjusted for all stressors simultaneously,
financial strain was the only stressor independently
associated with overweight (OR =1.17; CI =[1.00, 1.36])
and obesity (OR = 1.21; CI = [1.05, 1.39]). Participants
with stress exposure in the highest quintile across 2, 3, or
>4 (compared to no) types of stressors had significantly
higher odds of obesity.

Conclusions Multiple types of stressors may be risk
factors for obesity, and cumulative exposure to these
stressors may increase the odds of obesity. Reducing
exposure to stressors at the population level may have the
potential to contribute to reducing the burden of obesity.

Keywords Obesity « Overweight ¢ Stress ¢ Psychosocial
stressors

Background

Obesity is a persistent public health issue in the USA
[1]. The prevalence of obesity has increased from 30.5
in 1999-2000 to 39.9 in 2015-2016 [2, 3], placing more
than one-third of the population at an obesity-related
increased risk for cardiovascular disease, prostate
cancer, breast cancer, colorectal cancer, and premature
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mortality [1, 4-6]. There has been a substantial increase
in the prevalence of severe obesity (body mass index
> 40.0) during this period as well, with 4.0% of the
U.S. population having severe obesity in 1999-2000,
rising to 7.7 in 2015-2016 [2, 3]. There is also evidence
that individuals with BMI within the overweight range
have an increased risk of cardiovascular disease risk
[7] and are more likely to become obese over time [8].
Therefore, there is potential for substantial health gain
through reducing overweight and obesity prevalence at
the population level.

The etiology of obesity is multifactorial, reflecting
a complex interaction of biological, behavioral, and
socioenvironmental factors [7]. For instance, there is
evidence that genetic markers independently predict
obesity susceptibility [7]. Other factors, such as physical
inactivity and poor dietary behaviors, interact together
to increase risk of obesity. Mounting evidence suggests
that stress increases the risk of overweight and obesity,
and this may occur via psychological and/or behavioral
pathways [9, 10]. For example, stressful life events are
associated with increased depressive symptoms [11] and
people with depression are at a greater risk of developing
obesity compared to people without depression [12].
Exposure to stressors can also release appetite hormones
that increase craving for foods high in fat and sugar [13]
and weaken efforts to be physically active [14]. Similarly,
Laugero et al. [15] found that participants who reported
greater perceived stress were more likely to report
lower fruit, vegetable, and protein intake, increased
consumption of salty snacks and sweets, and lower
participation in physical activities.

A meta-analysis of prospective studies revealed that
psychosocial stressors including acute stressful events
(e.g., being fired or losing a loved one) are risk factors for
weight gain [16]. Other forms of psychosocial stressors,
such as weight discrimination (i.e., unfair treatment
toward individual based on their weight) [17], childhood
trauma (e.g., physical abuse, verbal abuse, witnessed
abuse, humiliation, neglect) [18, 19], financial strain
(e.g., difficulty paying bills) [20, 21], and conflict within
interpersonal relationships (e.g., adverse exchanges and
conflict) [22] may also be risk factors for obesity in
adulthood.

Stress is multidimensional and multiple psychosocial
stressors often co-occur [16]. Thus, to comprehensively
characterize the effect of stressors on well-being, it is
necessary to capture different sources of psychosocial
stressors. To date, the majority of research on
psychosocial stressors and overweight and obesity has
focused on single stressors in isolation [16], which is likely
to overestimate the impact of that specific stressor and
fail to characterize the role of stressors more generally in
the development of overweight and obesity. Despite the

potential contribution of a broad range of stressors to
overweight and obesity, to our knowledge, there has not
been a comprehensive examination of the contribution of
multiple psychosocial stressors, and their co-occurrence,
to overweight and obesity risk. This study aims to quantify
the association between a wide range of psychosocial
stressors—individually and in combination—and
overweight and obesity among non-Hispanic Black,
native-born Hispanic, foreign-born Hispanic and non-
Hispanic White adults in a representative sample of
Chicago, IL residents. In addition, we quantified the
association between cumulative high-stress exposure and
overweight and obesity.

Method
Sample

We conducted secondary analysis of data from the
Chicago Community Adult Health Study (CCAHS), a
cross-sectional multistage, probability sample of 3,105
adults (aged 18 and older) living in 343 neighborhood
areas within the city of Chicago. One adult was selected
per household to participate in a face-to-face interview.
Data collection occurred between May 2001 and March
2003. Data were weighted to match the city’s age, race/
ethnicity, and sex distribution based on 2000 census
estimates. A more detailed description of the study
design is available elsewhere [23].

In the analysis, we excluded a total of 122 (3.94%)
respondents who had missing information on study
variables. There were no differences in race/ethnicity, sex,
education, obesity, or stress exposure between included
and excluded individuals at p value < .05.

Dependent Variables

Trained interviewers administered survey-based measures
and measured the respondent’s height and weight. The
primary outcomes were overweight and obesity based on
body mass index (BMI). BMI was calculated based on
measured height and weight, and values were categorized
as normal or underweight (<25 kg/m?), overweight (225
and <30 kg/m?), or obese (=30 kg/m?). We combined
participants who were underweight and normal weight
due to the small number of participants who were
underweight (n = 52).

Psychosocial Stressors

We examined eight domains of psychosocial stressors
(childhood adversity, acute life events, financial
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strain, neighborhood stressors, employment stressors,
job discrimination, relationship stressors, and life
discrimination), and a measure of cumulative exposure
across these stress domains. Previous publications provide
a more detailed description of each stressor domain
[24, 25]. Each domain included one or more measures,
as described below. For domains that included multiple
measures, we transformed each measure into a z-score
and summed them together. We then re-standardized the
sum score into a z-score to allow for comparisons across
domains [24, 25]. These measures have been previously
used to assess the association between psychosocial stress
and a variety of mental and physical health outcomes
(e.g., depressive symptoms, chronic illnesses, physical
limitations) [24].

Childhood adversity included eight Likert-style items
that asked participants how often their parents: (i) made
them feel loved, (ii) physically held and comforted them,
(iii) physically threatened or abused them, (iv) verbally
threatened or abused them, (v) participated in activities
in their school, and (vi) read to them; (vii) how often
they went to bed at night feeling hungry; and (viii) how
well off their family was when they were growing up.
Acute life events included two life event inventories: (i)
acute life events over the life span (four items); and (ii)
acute life events in the past 5 years (11 items). Financial
strain included two measures: self-reported financial
strain (two items) and a financial event inventory
reflecting serious economic problems (seven items).
Neighborhood stressors contained three measures: (i)
community violence in the past 6 months (five items);
(i1) personal victimization in community (four items);
and (iii)) community disorder (five items). Employment
stressors included six measures reflecting different
domains of work-place stress: (i) job dissatisfaction (one
item); (ii) job autonomy (three items); (iii) job security
(two items); (iv) work demand (three items); (v) work—
life conflicts (two items); and (vi) job hazards (three
items). Job discrimination contained two measures: (i)
job harassment (two items); (ii) treated unfairly in job
(three items). Relationship stressors were comprised of
five measures: (1) marital stress (four items); (ii) marital
abuse (four items); (iii) child-related stress (three items);
(iv) total problems of children (six items); and (v) friend
criticism (two items). Lifetime discrimination measured
racial and nonracial discrimination using questions from
an inventory of major discriminatory events (four items)
and a shortened version of the Everyday Discrimination
Scale (five items).

A cumulative stress score was created to identify
individuals experiencing high levels of stress across
multiple domains. Consistent with previous research
[24-26], each stressor domain was dichotomized to
contrast the top quintile versus others. The cumulative

stress score reflects the number of domains in which the
individual was in the top quintile of stress exposure. The
score ranges from 0 to §, and was categorized as 0, 1, 2,
3, or 4 or more.

Covariates: Sociodemographics and Health Behaviors

Consistent with previous literature [24, 25], we
included the following sociodemographic covariates
in the adjusted regression models: age (in years), sex
(male or female), race/ethnicity (Black, native-born
Hispanic, foreign-born Hispanic, or White/other),
education (less than high school, high school, some
college, or college degree or higher), employment
status (yes or no), marital/partner status (yes or
no), having any children (yes or no), and household
income  (<$10,000, $10,000-$29,999, $30,000—
$49,999, $50,000 or more, or missing income).
A total of 78 individuals identified as “other” race/
ethnicity. Given that the small number, we could not
examine this group as a separate category. These
individuals were most similar to Whites in terms of
sociodemographic characteristics. Consistent with
prior CCAHS studies [24, 25, 27], we combined the
“other” category with whites to enhance available
data. Although participants with missing data on the
outcome, stressors, or other covariates were excluded,
individuals with missing income data were included
in the sample as a separate category to minimize any
potential bias resulting from differences between those
who chose to report versus not to report their income.
We included smoking and alcohol consumption as
covariates as they are potential confounders of the
relationship between stress and obesity (i.e., smoking
and alcohol consumption could be associated with
both stressors and BMI) [28-33]. Alcohol intake and
tobacco use were coded as current, former, or never,
consistent with prior studies using CCAHS [34, 35].

Statistical Analysis

Descriptive analyses were performed to characterize
the sample’s sociodemographic characteristics, health
behaviors, and stress exposure, stratified by BMI
category. Multinomial logistic regression models
were used to quantify associations between the eight
stressors and overweight and obesity, individually and
then together. A separate model was used to quantify
the association between cumulative high-stress and
overweight and obesity. Sociodemographic factors and
health behaviors were adjusted in all models. All analyses
were conducted using SAS 9.4 and included sample
weights and accounted for neighborhood clustering.
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Exploratory Analyses

Previous analysis of CCAHS data has shown a different
effect of everyday discrimination on waist circumference
across racial groups [34]; therefore, we tested for effect
modification by race/ethnicity for all stressors using
interaction terms. In addition, because prior research
has shown that women and men differ in their exposure
and reactions to stressors [36-38], we tested sex as an
effect modifier using the same approach. We performed
stratified analyses if significant interactions were
detected.

Health and mortality risks are significantly greater for
those with higher classes of obesity, particularly those
with Class III obesity [39, 40]. Individuals with Class III
obesity have higher rates of depression compared with
individuals with Class I and Class IT obesity [41], which
may be indicative of greater exposure to psychosocial
stressors. Therefore, psychosocial stressors might be
more strongly associated with Class 111 obesity than to
obesity overall. Therefore, we used multinomial logistic
regression models to explore the association between the
stressors and the three classes of obesity, Class I obesity
(i.e., BMI = 30.0-34.9), Class II obesity (BMI = 35.0—
39.9) and Class I1I obesity (BMI > 40.0).

Sensitivity Analyses

We conducted two sensitivity analyses to assess the
robustness of our results. First, we conducted a sensitivity
analysis excluding respondents who were underweight
from the analyses (n = 52). Second, as described above,
the primary analysis combined the “other” category with
Whites to enhance available data [24, 25, 27]. To test if
including this group within the White group influenced
results, we replicated the analyses excluding these 78
participants.

Results

A total of 2,983 participants were included in the
main analyses, of whom 1,030 (34.53%) were obese,
965 (32.35%) were overweight, and 988 (33.12%) were
normal or underweight (n = 52). The average age of the
sample was 42.28 (SD = 0.42) years old. Less than half
of the participants were male (39.6%). Table 1 presents
the distribution of sociodemographic characteristics
and health behaviors in the full sample overall and by
BMI category. Mean stressor z-scores differed across
categories of BMI, with individuals who were obese
having the highest exposure to childhood adversities,
acute life events, financial strain, and relationship
stressors, compared with other BMI categories (Table 2).

Individuals who were obese also were disproportionately
likely to have high exposure to four or more stressors.
Correlations between the stressors range from —0.07
to 0.54.

Financial strain was the only stressor that was
associated with overweight at p-value < .05, both
when examined individually (odds ratio [OR] = 1.16,
confidence interval [CI] =[1.02, 1.33]; Model 1A, Table 3)
or when including all stressors together (OR = 1.17,
CI =[1.00, 1.36]; Model 2A, Table 3).

When the stressors were examined individually in
relation to obesity, increased exposure to early life
adversities (OR = 1.16, 95% CI = [1.03, 1.30]), acute
life events (OR = 1.18, CI = [1.04, 1.34]), financial
strain (OR = 1.30, CI = [1.15, 1.47]), and relationship
stressors (OR = 1.18, CI = [1.04, 1.35]), were associated
with increased odds of obesity (Model 2A, Table 3). In
contrast, lifetime discrimination, job discrimination,
neighborhood stress, and employment stress did not
display associations with obesity at p value < .05.

In the model mutually adjusted for all stressors, only
financial strain was independently associated with obesity
(OR = 1.21, CI = [1.05, 1.39]; Model 2B). Participants
who were in the top quintile of exposure in two domains
(OR =1.43, CI =[1.02, 2.00]), three domains (OR = 1.73,
CI =[1.16, 2.59]), or four or more domains (OR = 1.57,
CI =[1.05, 2.39]) domains had increased odds of obesity
compared with participants who were not in the top
quintile of any domain (Table 4; Fig. 1).

Exploratory Analyses

We examined race/ethnicity as a possible effect modifier
for each stress—weight association in individual models,
adjusting for the same covariates as described above. We
did not observe any significant interactions.

In the respective individual models, interaction terms
between sex and neighborhood stressors, relationship
stressors, and financial strain were significant, for both
overweight and obesity. We conducted sex-stratified
analyses for these three individual stressors; high
neighborhood stress (OR = 1.17, CI = [1.01, 1.35)),
financial strain (OR = 1.48, CI = [1.26, 1.72]), and
relationship stress (OR = 1.28, CI = [1.09, 1.52]) were
associated with elevated odds obesity for women,
but not for men (neighborhood stress: OR = 1.01,
CI =1[0.83, 1.23]; financial strain: OR = 1.04, CI =[0.83,
1.32]; relationship stress: OR = 0.99, CI = [0.77, 1.28]).
Neighborhood stress was associated with lower odds of
overweight for men (OR = 0.83, CI = [0.69, 0.99]), but
not for women (OR = 1.10, CI =[0.93, 1.35]).

We explored the association between psychosocial
stressors and the three classes of obesity:
Class I (n = 580), Class II (n = 230), Class III (n = 220;
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Table 1 Sample Characteristics of 2,983 Adults from the Chicago Community Adult Health Study, 2002-2003

Full sample Stratified by BMI category p Value
N =2,983 Obesity Overweight Normal or
(N =1,030) (N =965) underweight
(N =988)
Mean Mean SE Mean SE Mean SE
Age (years) 42.28 44.81 0.66 44.31 0.73 38.04 0.71 <.001
n n Yo n Yo n Yo
Education
Less than high school 753 302 40.11 273 36.25 178 23.64
High school 729 265 36.35 230 31.55 234 32.10
Some college 790 283 35.82 240 30.38 267 33.80
College degree and above 711 180 25.32 222 31.22 309 43.46 <.001
Gender
Male 1181 347 29.38 465 39.37 369 31.24
Female 1802 683 37.90 500 27.75 619 34.35 <.0001
Race
Black 1,184 517 43.67 339 28.63 328 27.70
Native-born Hispanic 353 139 39.38 117 33.14 97 27.48
Foreign-born Hispanic 419 149 35.56 186 44.39 84 20.05
White 1,027 225 21.91 323 31.45 479 46.64 <.001
Income
less than $10,000 345 128 37.10 94 27.25 123 35.65
$10,000 through $29,999 843 312 37.01 278 32.98 253 30.01
$30,000 through $49,999 563 180 31.97 190 33.75 193 34.28
$50,000 or more 689 228 33.09 230 33.38 231 33.53
Missing income 543 182 33.52 173 31.86 188 34.62 .07
Partner
Yes 1,288 463 35.95 465 36.10 360 27.95
No 1,695 567 33.45 500 29.50 628 37.05 <.001
Full sample Obesity Overweight Normal or p Value
(N =12.983) (N =1,030) (N =965) underweight
(N =988)
n n Y N Yo n Yo
Children
Yes 2,027 792 39.07 690 34.04 545 26.89
No 956 238 24.90 275 28.77 443 46.34 <.001
Working status
Yes 1,789 607 3393 586 32.76 596 33.31
No 1,194 423 35.43 379 31.74 392 32.83 13
Smoking
Current smoker 787 232 29.48 235 29.86 320 40.66
Former smoker 586 223 38.05 202 34.47 161 27.47
Never smoker 1,610 575 35.71 528 32.80 507 31.49 <.001
Alcohol consumption
Current drinker 1,791 548 30.60 599 33.45 644 35.96
Former drinker 617 259 41.98 187 30.31 171 27.71
Never drinker 575 223 38.78 179 31.13 173 30.09 <.001

Differences by BMI categories were calculated using chi-squared analysis (categorical variables) and analysis of variance (continuous
variables). SE standard error.
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Table 2 Distribution of Each Stress Domain for the Full Sample and by BMI Categories, Chicago Community Health Study (V = 2,983,

2002-2003)
Full sample Obesity Overweight Normal or p Value
(N =2.983) (N =1,030) (N =965) underweight
(N = 988)
Mean SE Mean SE Mean SE Mean SE
Stressors
Childhood adversities -0.02 0.02 0.10 0.04 0.01 0.04 -0.17 0.04 <.001
Acute life events -0.08 0.02 0.08 0.04 -0.14 0.04 -0.15 0.04 <.001
Financial =0.11 0.02 0.01 0.04 -0.15 0.04 -0.18 0.04 <.001
Relationship -0.01 0.03 0.21 0.04 -0.02 0.04 -0.20 0.04 <.001
Life discrimination -0.02 0.03 0.02 0.04 —0.06 0.04 -0.02 0.04 .46
Job discrimination 0.00 0.02 0.00 0.04 -0.02 0.04 0.02 0.04 77
Neighborhood -0.12 0.04 -0.02 0.05 -0.20 0.05 -0.13 0.05 .04
Employment 0.02 0.02 -0.03 0.04 0.04 0.04 0.05 0.04 .14
Number of stressors N Y N Y N Y% N Y
0 851 31.76 247 29.02 284 33.37 320 37.60
1 847 2791 277 32.70 281 33.18 289 34.12
2 542 17.65 190 35.06 179 33.03 173 31.92
3 375 11.84 163 43.47 112 29.87 100 26.67
4+ 368 10.84 153 41.58 109 29.62 106 28.80 .002

Continuous stress z scores were presented. Data were weighted to reflect sample population. The cumulative stress score reflects the
number of domains in which the individual was in the top quintile of stress exposure. The score ranges from 0 to 8, and was categorized

as 0,1, 2,3, or 4 or more.

Supplementary Tables 1 and 2). Greater childhood
adversity was associated with higher odds of having
Class II obesity (OR = 1.30, CI = [1.07, 1.57)).
Greater acute life events were associated with higher
odds of having Class I (OR = 1.17, CI = [1.01, 1.35])
and Class III obesity (OR = 1.30, CI = [1.08, 1.56]).
Greater financial strain was associated with higher
odds of having Class I (OR = 1.20, CI = [1.03, 1.38]),
Class II (OR = 1.38, CI = [1.14, 1.67]), and Class III
obesity (OR = 1.53, CI = [1.30, 1.82]). Greater lifetime
discrimination was associated with higher odds of having
Class II obesity (OR = 1.21, CI = [1.00, 1.48]). Greater
neighborhood stress was associated with higher odds of
having Class III obesity (OR = 1.25, CI = [1.04, 1.52]).
Greater relationship stress was associated with higher
odds of having Class III obesity (OR = 1.34, CI =[1.09,
1.66]). We did not observe a significant associations
between job discrimination or employment stressors
and any of the different classes of obesity. Participants
who were in the top quintile of exposure in one domain
(OR =1.90, CI =1.15, 3.14]), two domains (OR = 2.52,
CI =[1.42, 4.48]), three domains (OR = 3.08, CI =[1.68,
5.66]), or four domains (OR = 2.00, CI = [0.99, 4.02])
had increased odds of having Class III obesity compared
with participants who were not in the top quintile of
any domain. In addition, participants with high-stress in

four or more domains had roughly double the odds of
Class II obesity relative to individuals with zero stressors
in the top quintile.

Results of Sensitivity Analyses

There were no material changes to results after excluding
individuals who were underweight, and after excluding
individuals who reported “other” race/ethnicity. This
suggests that inclusion of these groups within the normal
weight and White category, respectively, did not influence
the results.

Discussion

This study exams a variety of psychosocial stressors,
individually and together, in relation to overweight and
obesity for non-Hispanic Black, Hispanics/Latino and
non-Hispanic White adults, using data from a large
representative sample of Chicago, IL residents. When
considered in separate models, greater exposure to
childhood adversity, acute life event, financial strain, and
relationship stress was associated with increased odds
of obesity. The odds ratios for these stressors ranged

6102 1200190 0| U0 Jasn Aselqi pleateH AQ ZE60Z1S/AN/ L L/ESAoBASIR-a|oILe/Wge/W0od dNo"dIWapEI.//:sdiy Wol) PaPEOjUMO(]


http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaz008#supplementary-data

970

ann. behav. med. (2019) 53:964-974

Table 3 Relationship Between Stressor and Overweight/Obesity of Adults

Obesity vs. normal/under weight

Overweight vs. normal/under weight

Stressors

Model 2B (single multinomial

Model 1B (separate multinomial

Model 2A (single multinomial
model for each stressor)

Model 1A (separate multinomial

model for each stressor)

model with all stressors included)

model with all stressors included)

p Value OR 95% CI p Value OR 95% CI p Value OR 95% CI p Value

95% CI

.33
0.33

0.95-1.22

1.08
1.07
1.21
1.08
0.98
1.01
1.04
0.97

.02

1.03-1.30

16
18

1.

.99
A48

0.90-1.15

1.01

0.95

1.

.52
91

0.92-1.17

1.04
0.99

1.

Childhood adversities
Acute life events

0.93-1.24

.01
<.0001

1.04-1.34
1.15-1.48

1.04-1.35

1.

0.82-1.10

0.87-1.13

.01

1.05-1.39

1.30
1.

.046

.85

.88
0.88

1.00-1.35

.03 17

.99

1.02-1.33

16

Financial

.29

.01 0.94-1.26

18

12
1.07
1.

0.84-1.15

0.99
1.01
0.97
0.94
1.03

0.86-1.16

1.00
1.02
1.00
0.95
1.05

Relationship®

.87

0.84-1.14

.09
32
A1

.59

0.98-1.27

0.87-1.18 1.

79
91

0.90-1.16

Life discrimination

77
.58
.79

0.83-1.15 0.94-1.22 0.87-1.18

0.86-1.15

Job discrimination®
Neighborhood

091-1.17

0.98-1.23

10

.37
.80

0.83-1.07

42
.61

0.85-1.05

0.80-1.19

0.87-1.27

1.05

0.84-1.26

0.87-1.27

Employment®

All models controlled for age, education, gender, income, race, smoking, and drinking; Model 1: separate models for each stressor, Model 2: single models including all stressor

domains simultaneously. Data were weighted and models accounted for sample cluster.

#Adjusted for age, education, gender, income, race, smoking, drinking, employment status, spouse/partner, and whether the respondent has one or more children.

®Adjusted for adjusted for age, education, gender, income, race, smoking, drinking, and employment status. Data are weighted and models account for sample cluster.

between 1.15 and 1.30, suggesting similar magnitudes
of associations. We also found evidence that cumulative
exposure to high levels of stress across multiple domains
was associated with increased odds of obesity, with odds
of obesity more than 60% higher for those experiencing
high levels of stress in four or more domains compared to
none. With the exception of financial strain, we did not
observe associations between stressors and overweight,
for individual stressors, or combined.

Our findings are consistent with previous studies
which have found that childhood maltreatment [42],
adverse life events [43], financial strain [20, 21], and
poor social relationships were associated with weight
gain over time [22, 44]. For example, Kershaw et al. [22]
found that chronically high negative ties with family
and friends, and increases in negativity, were associated
with increased waist circumference over a 10-year period
among Whites and Blacks aged 33-45 years. Contrary to
previous studies, we did not find an association between
lifetime discrimination and obesity. Longitudinal studies
have found that individuals who had experienced weight
discrimination were more likely to become obese or
remain obese over time [17, 45]. Another study found that
general everyday unfair treatment predicted increases in
central adiposity (measured by waist circumference) over
time, even after accounting for the other stressors (e.g.,
neighborhood disorder and family stress). In our study,
lifetime discrimination captured both major acute types
of discrimination and chronic everyday discrimination.
While this construct attempted to comprehensively assess
multiple forms of discrimination, future studies should
replicate these findings by assessing the discrimination
measures individually, as well as examine whether the
associations with overweight/obesity are contingent
upon attributions (e.g., weight discrimination vs. racial/
ethnic discrimination).

We examined the influence of each stressor, while
controlling for other sources of stress. Financial
strain remained significantly associated with the risk
of overweight and obesity, even after adjusting for
co-occurring stressors. Those who are financially
strained are less likely to have healthy food options or
engage in health promoting behaviors (e.g., physical
activity) [21, 46, 47]. People experiencing financial strain
report greater depressive and anxiety disorder, which can
increase their risk of obesity. Greater financial strain is
also associated with decreased self-reported sleep quality
[48, 49]. There is compelling evidence that reduced
sleep and poor sleep quality predict the development
of obesity [50-52]. Future research should examine
potential psychological and behavioral pathways that
may link financial strain to obesity.

It is important not to discount the potential adverse
effects of the other stressors not found in our study
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Table 4 Relationship Between Cumulative Stressors and Obesity
Number of stressors Overweight vs. normal/under weight Obesity vs. normal/under weight
OR 95% CI p Value OR 95% CI p Value
0 (ref)
1 1.05 0.79-1.39 74 1.16 0.86-1.56 .32
2 1.11 0.80-1.55 .52 1.43 1.02-2.00 .04
3 1.03 0.68-1.58 .89 1.73 1.16-2.59 .01
4+ 1.02 0.67-1.55 .95 1.59 1.05-2.39 .03

Models adjusted for adjusted for age, education, gender, income, race, physical activity, smoking, drinking, diet, employment status,

spouse/partner, and whether the respondent has one or more childre

n. Data were weighted and models accounted for sample cluster. The

cumulative stress score reflects the number of domains in which the individual was in the top quintile of stress exposure. The score ranges

from 0 to 8, and was categorized as 0, 1, 2, 3, or 4 or more.

Relationship between Cumulative Stressors and Obesity:

Normal/under weight

Fo————

Overweight vs.
.—

~—@— 1 stressor

~—®— 2 stressors

—@— 3 stressors

4+ stressors

.—
0.00 0.50 1

.00 1.50 2.00

Relationship between Cumulative Stressors and Obesity:
Obesity vs. Normal/under weight

—f—0—-—
~—@— | stressor
—O— 2 stressors .
—8— 3 stressors
4+ stressors ® ‘ °
0 0.5 1 1.5 2 25 3

Fig. 1. Forest plots of the association between cumulative stress and overweight/obesity.

to be independently associated with obesity (i.e., job
discrimination, neighborhood stress, and employment
stress). One psychosocial stressor can lead to stress
proliferation, that is, stress exposure in one domain
increases the risk of facing additional adversities [53]. For
example, being fired from one’s job can lead to financial
strain and relationship stress. The accumulation of
these stressors across the lifespan significantly increases
the risk for disease [54]. It may be that financial strain
mediates the relationship between the other stressors and
overweight/obesity; this could be explored in depth in

future research. Using the cumulative stress score allowed
us to assess the obesogenic influence of multiple stressor
exposure. We found that individuals with 2, 3, and 4 or
more high stressors had increased odds of overweight
and obesity compared with individuals who reported no
high exposure to the stressor domains. These findings
suggest that cumulative exposure to stressors may
place individuals at increased risk for overweight and
obesity. Future research should examine the potential
biobehavioral and psychological pathways by which the
individual stressors as well as cumulative stress operate
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to influence the onset and progression of overweight and
obesity over time.

In our exploratory analyses, we did not find evidence
of wvariation in the association between psychosocial
stress and overweight and obesity by racial/ethnic
groups. This suggests that while the extent of exposure
to these stressors may vary between groups, the
obesogenic influence of these stressors may be similar.
It is unknown whether the pathways between stressors
and obesity are similar across groups. For example,
racial/ethnic groups may differ in the way they cope with
stress. Approaches to coping with stress may reduce or
exacerbate disparities attributable to differences in health
behaviors. Therefore, it is important to assess cultural
and contextual determinants of stress coping behaviors
across racial/ethnic groups. We found some evidence of
sex differences in the relationship between stressors and
obesity. However, confidence intervals around the point
estimates for males and females overlapped, so caution
should be taken in interpreting the interactions. Further
research is needed to examine the interplay between
stressors, gender, and obesity.

We explored the association between the stressors and
the three classes of obesity. There were more individual
stressors associated with Class III obesity compared
with the other classes of obesity. Moreover, individuals
who were in the top quintiles across 1, 2, 3, or >4 had
increased odds of having Class III obesity. These
findings highlight the potential value of segmenting
obesity into classes as assessing them as a whole may
obscure important relationships. Future research should
replicate these findings with adequate sample sizes to
better understand the associations between the stressors
and the three classes of obesity. Although this study
provides evidence of association between stressors and
obesity, the cross-sectional nature of the data precludes
us from establishing a causal link between stressors
and obesity, or examining potential pathways (e.g., diet
or physical activity). It may be that individuals who
are obese are exposed to more psychosocial stressors
than individuals who are normal weight. For example,
individuals who are obese experience weight-related
discrimination in the workplace and other social
contexts [55]. Future research should seek to replicate
these patterns with longitudinal data and examine the
extent to which stress exposure contributes to the onset
and progression of obesity. If a causal link between
stress and obesity is indicated, future research should
investigate coping mechanisms, such as eliciting social
support or engaging in emotion-focused coping, that
may buffer the obesogenic effects of stress among those
burdened by high stress exposure [56].

This study used a single measure of adiposity (i.e.,
BMI) to assess overweight and obesity. Although BMI

does not capture total body fat or fat distribution, BMI
is a reliable and valid measure that is commonly used
for identifying adults at increased risk of overweight-
and obesity-related morbidity and mortality [57-59].
Nevertheless, further research using additional measures,
such as tomography scans (to measure visceral and
subcutaneous fat), may reveal additional insight into
patterns in the stress—obesity relationship.

The data from this cross-sectional study were collected
between 2001 and 2003. The prevalence of obesity
nationally has increased since the conclusion of data
collection. Based on the National Health and Nutrition
Examination Survey (NHANES), the prevalence of
obesity in 2003-2004 was 32.2, with 4.8 of individuals
having severe obesity [2]. The most recent study using
NHANES reveal that during 2015-2016, the prevalence
of obesity rose to 39.6, with 7.7 of individuals having
severe obesity [3]. Therefore, it is ever more important
to continue assessing the contemporary impact of
psychosocial stressors on the onset and progression
of obesity. To the best of our knowledge, there have
not been major initiatives on stress management at
a national or state level during this period. However,
there have been policies that target certain psychosocial
stressors and may be promising areas for potential
intervention at those levels. For instance, financial
strain can potentially be reduced by increasing wages
for workers. Increasing wages can allow individuals and
their families to afford healthy foods and medical care,
pay bills, and live in better quality neighborhoods, and,
therefore, reduce financial burden. Some research finds
that higher wages correlate with lower obesity prevalence
[60, 61]. In fact, one study using the Behavioral Risk
Factor Surveillance System (1984-2006) found that for
one dollar increase in the minimum wage was associated
with a 0.06 decrease in mean BMI for men and women
[61]. While wage increase can be a national level policy
that can be implemented to assist those most vulnerable
to financial strain, other national or state-level programs
that target other stressors (e.g., discrimination,
childhood adversity) should be considered within the
context of obesity prevention. Programs that facilitate
social capital (e.g., neighborhood cohesion and social
support), for example, may help buffer the obesogenic
effects of multiple stressors given that they provide the
necessary means to goods and resources [62]. This study
is strengthened by incorporation of a wide range of
psychosocial stressors, assessed individually and together
in relation to overweight and obesity. Within most
stress domains, multiple measures were included, which
helped capture different dimensions of the respective
stressor. For example, the relationship stressor domain
contained five measures that assessed the quality of
different social relationships, ranging from marital stress
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to child-related stress. The large representative sample
of Chicago residents allowed us to test for differences
across racial/ethnic groups. One strength of the CCAHS
is the roughly equal number of foreign- and native-born
Hispanics, which we categorized separately in our race/
ethnicity variable.

Conclusion

Our study extends the existing evidence on the role
psychosocial stress may play in obesity risk. Although we
did not observe racial/ethnicdifferencesin the relationship
between psychosocial stress and overweight and obesity,
psychosocial stress may play an important role in racial/
ethnic obesity disparities, given higher exposure to
stressors among minorities compared to Whites [24, 63].
Some evidence of sex differences in the relationship of
psychosocial stressors to obesity was found, and could
be explored in further research. Prospective studies are
needed to understand the direction of these associations
and to identify the pathways by which these stressors
contribute to the development of obesity. If replicated,
these findings would call for rigorous analyses of the
extent to which reducing exposure to multiple forms of
stress could contribute to population-level improvements
in BMI.

Supplementary Material

Supplementary data are available at Annals of Behavioral
Medicine online.
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