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Abstract

Background Adverse childhood experiences (ACEs) are a measure of childhood adversity, reflecting exposures to abuse, neglect, and household dysfunction
prior to the age of 18. They have consistently been associated with worse adult health outcomes, as caused by psychological stress. Although these
outcomes include metabolic disease, few studies have been able to examine the association of ACEs directly with adult stress eating. Thus, we examined the
association of ACEs and frequent adult stress eating in a largely low-income and racially diverse population in the southern US.

Methods Among 32,209 Southern Community Cohort Study participants primarily recruited from clinics that serve the un- and under-insured in 12
southeastern states, we used logistic regression to estimate odds ratios (ORs) and 95% confidence intervals (Cls) for the association of ACEs with frequent
adult stress eating, adjusted for age, sex, and income. As a secondary analysis, we calculated ORs further adjusted for adult mental and emotional well-
being.

Results Individuals with any ACE were more likely to report frequent stress eating as an adult compared to those without ACEs (OR 1.47; 95% Cl 1.38, 1.56).
By number of ACEs, there was a significant dose-response trend, with ORs rising from 1.16 (95% CI 1.07, 1.25) for 1 ACE to 1.93 (95% CI 1.78, 2.09) for 4 or
more ACEs (p for trend <0.0001) for the likelihood of frequent adult stress eating. These findings remained significant after further adjusting for mental and
emotional well-being.

Conclusions With the finding that ACEs are associated with adult stress eating across populations, even beyond the impact of depression and other mental-
emotional well-being factors, research is needed to explore whether trauma intervention strategies can mitigate adult stress eating behavior and related poor
health outcomes.

Trial Registration: N/A

Introduction

Adverse childhood experiences (ACEs) are life exposures that occur in the period under eighteen years of age in the categories of abuse, household
dysfunction, and neglect. These experiences are linked to a growing number of poor physical and mental health outcomes throughout the human lifespan (1,
2). A direct causal association is thought to exist between ACEs and psychological distress (3). Lasting changes in stress physiology, culminating in chronic
stress, is thought to explain this phenomenon. Stress, especially chronic stress, is known to have many harmful health impacts. These include altered eating
behaviors such as stress eating, a form of emotional eating where a person eats in order to cope with negative feelings (4, 5). There is growing evidence
suggesting stress eating increases risk of weight gain as well as one’s preference for high-fat and high-sugar (i.e. energy-dense) foods (6), which are
associated with increased risk of a breadth of negative health consequences, including metabolic disease, gastrointestinal disease liver disease,
cardiovascular disease, and some cancers (7-11). Thus, a growing body of work has examined the relationship between childhood adversity and eating
disturbances, substantiating concern regarding maladaptive eating behaviors among individuals with ACEs (12-14). To expand this work, the present study
aims to explore the relationship of ACEs and stress eating in a large, diverse, and predominantly low-income population.

Therefore, we sought to examine the relationship between childhood trauma and frequent stress eating in adulthood. Specifically, we investigated whether
being exposed to an ACE, and being exposed to multiple ACEs, increases the odds of frequent adult stress eating, and if differences exist by race and sex, in
a large, racially diverse, prospective cohort study. As a result, this study aims to deepen our understanding of how the effects of ACEs manifest in adulthood,
and the risk factors that are involved in adult stress eating. Elucidating high risk groups for stress eating has translational potential that could improve a
range of health outcomes.

Methods
Study Population

From 2002 to 2009, the Southern Community Cohort Study (SCCS) recruited approximately 85,000 individuals aged 40-79 years old, primarily from
community health clinics that serve the un- and under-insured, in 12 southeastern states, to create a prospective cohort (15). SCCS participants provided
written informed consent, and protocols were approved by the Institutional Review Boards of Vanderbilt University and Meharry Medical College. From this
data set, we conducted secondary data analysis including participants who: (1) completed the stress eating questions from the baseline questionnaire at
enrollment; and (2) completed the ACE survey from the second follow-up questionnaire administered in 2012-2015 (15, 16).

Of the 84,508 total SCCS participants, those with missing data for eating habits from the baseline questionnaire were removed (n = 2,181). Additionally,
because numbers were small for racial groups other than Black or White (n = 4,123), and we were interested to see if associations differed within race-
specific populations, we did not include them in the present analysis. Of the remaining 78,204, 38,226 completed the second follow-up questionnaire,
generally reflecting the larger SCCS population (15). Among those who completed the second follow-up, 84.3% (n = 32,209) completed the ACE questionnaire
in full, such that only 15.7% (n = 6,017) were excluded because they were missing a response to at least one of the ten ACE questions. Thus, we performed a
secondary observational analysis of a prospective cohort, including a total of 32,209 SCCS participants (19,868 Black individuals; 12,341 White individuals),
with ACEs assessed retrospectively and stress eating assessed at cohort enroliment. Analyses were conducted among all and by self-reported sex and race
in the following groups: Black females (n = 13,196), Black males (n = 6,672), White females (n = 7,880), White males (n = 4,461).

Measures
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An abbreviated version of the original ACE questionnaire, comprising ten questions, was used in this study. Each question reflects one of the ten identified
ACEs: emotional abuse, physical abuse, sexual abuse, emotional neglect, physical neglect, parents divorced, mother physically abused, lived with an alcohol
or drug abuser, had a household member who was mentally ill or attempted suicide, and had a household member go to prison (17). In accordance with the
original ACE questionnaire, studies employing the condensed ACE questionnaire have found equivalent validity and wide-reaching associations, including
cancer risk behaviors and health care utilization within the SCCS population (16, 18, 19).

The question, “How often do you eat as a way to cope with negative feelings like anger, unhappiness, stress, or depression?” was used to measure the outcome,
stress eating. There were nine possible responses: Never, Rarely, 1/month, 2-3/month, 1/week, 2—-3/week, 4-6/week, 1/day, 2+/day. Based on response
frequencies, responses were categorized as infrequent stress eating (less than 1/week) or frequent stress eating (1/week or more, i.e. daily or weekly). We
treated daily and weekly stress eating as a combined category in order to maintain an adequate sample size in sub-group analysis.

Covariates considered from the baseline survey included those related to either the exposure, ACEs, or the outcome, stress eating, including: age, body mass
index (BMI), education, household income, smoking status, alcohol intake, depression diagnosis ever, current prescription for any anti-depressant/anti-
anxiety medication, adverse adult experiences (emotional abuse, physical abuse, threatened with a weapon), emotional support figures, feeling helpless in
the past month, feeling overwhelmed in the past month, and strength/comfort from religious faith. The baseline survey also included the food frequency
questionnaire used for the Healthy Eating Index-2010 (HEI-10), and the 10-item Center for Epidemiologic Studies Depression Scale (CES-D 10) (20).

The HEI-10 is a measure of diet quality that was developed by the United States Department of Agriculture and the United States Department of Health and
Human Services to assess observance of the Dietary Guidelines for Americans. There are 12 components to the HEI-10, including 9 adequacy components
and 3 moderation components. Component scores are totaled for a maximum summative score of 100. The SCCS food questionnaire incorporating the HEI-
10 has been previously described in detail (21).

The CES-D 10 is a condensed version of the original 20-item Center for Epidemiologic Studies Depression Scale. In a 1994 evaluation of the abbreviated CES-
D questionnaire, Andresen et al. found almost perfect agreement between the 20-item and 10-item versions (k =.97), and the CES-D 10 has since been widely
regarded as a valid and reliable measure of depression symptoms (20, 22). Additionally, the CES-D 10 does not include items 15, 17, or 19 from the CES-D 20
which have been called into question (23). As with the 20-item version, CES-D 10 participants must indicate a categorical response from a four-point ordinal
scale: rarely or none of the time, some of the time, much of the time, most or all of the time (20, 23). CES-D questions are designed to pertain to components
of depressive symptomology (depressed mood, feelings of guilt and worthlessness, loss of appetite, sleep disturbance, feelings of helplessness and
hopelessness, psychomotor deficit), and are divided into factors of positive and negative affect for scoring purposes (22, 24). In order to estimate depression
symptom severity, CES-D 10 score cutoffs of 10, 15, and 20 or higher are used for mild, moderate, and severe levels respectively (20, 25). The distribution of
symptom severity in the study population is displayed in Table 1.
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Table 1

Distribution of sociodemographic, lifestyle, and mental/emotional well-being variables by stress eating, stratified by race and sex

Stress Eating Frequency

N (%)

Sociodemographic

Age in years, mean
(SD)1,2,3,4,5

Body mass index in kg/m?
(%)1,2,3,4,5

<25.0 (Normal)
25.0-29.9 (Overweight)

30.0-34.9 (Obesity Class 1)
3)5.0—35.9 (Obesity Class
I

> 40.0 (Obesity Class IlI)

Education (%)'3

Less than High School
High School or GED
More than High School

Household Income (%)"235

<15,000
15,000 - < 25,000

25,000 - < 50,000
250,000

Lifestyle

Smoker (%)12345

Never

Former

All participants (n =
32,209)

Stress Eating
Frequency
Less Weekly
often or daily
than
weekly 5,698
(18)
26,511
(82)
53 (8.7) 51 (7.5)
6479 (25) 707 (13)
8321(32) 1358
(24)
5833(22) 1449
(26)
2987 (11) 952 (17)
2597 (10) 1155
(21)
5681 (21) 1147
(20)
8358 (32) 1729
(30)
12448 2819
(47) (50)
11803 2752
(45) (49)
5472 (21) 1105
(20)
4632 (18) 920 (16)
4161 (16) 848 (15)
10716 2526
(41) (45)
6857 (26) 1419
(25)

Black Females (n =
13,196)

Stress Eating
Frequency
Less Weekly
often or daily
than
weekly 2,288
(17)
10,908
(83)
52 (8.5) 50 (6.9)
1691 (16) 220 (10)
2916 (27) 450 (20)
2755 (26) 590 (26)
1695 (16) 425 (19)
1691 (16) 566 (25)
2643 (24) 577 (25)
3541 (32) 688 (30)
4715(43) 1021
(45)
5731 (53) 1336
(59)
2586 (24) 495 (22)
1693 (16) 289 (13)
742 (6.9) 146
(6.4)
5473 (51) 1109
(49)
2185(20) 438 (19)

Black Males (n =

6,672)
Stress Eating
Frequency
Less Weekly
often or daily
than
weekly 558
(8.4)
6,114
(92)
51 (7.9) 50 (6.7)
1936 (32) 136 (25)
2212 (36) 168 (30)
1184 (20) 123 (22)
467 (8) 74 (13)
264 (4) 51 (9)
1536 (25) 160 (29)
2092 (34) 201 (36)
2480 (41) 197 (35)
3007 (50) 346 (63)
1330 (22) 94 (17)
997 (17)  71(13)
692 (11) 39 (7.1)
1562 (26) 133 (24)
1551 (26) 119 (22)

White Females (n =
7,880)

Stress Eating

Frequency
Less Weekly
often or daily
than
weekly 2,289
(29)
5,591
(71)
55(9.1) 53 (7.8)
1842 (33) 282(12)
1536 (28) 555 (25)
1080 (20) 582 (26)
570 (10) 377 (17)
507 (9) 465 (21)
1011 (18) 331 (14)
1797 (32) 706 (31)
2780 (50) 1252
(55)
2141 (39) 889 (39)
1036 (19) 440 (20)
1132 (21) 445 (20)
1163 (21) 479 (21)
2415 (43) 1066
(47)
1520 (27) 664 (29)

White Males (n =
4,461)

Stress Eating
Frequency

Less Weekly
often or daily
than

weekly 563 (13)
3,898

(87)

56 (8.8) 53 (7.6)
1010 (26) 69 (12)
1657 (43) 185(33)
814 (21) 154 (28)
255(7) 76 (14)
135(3) 73 (13)
491 (13) 79 (14)
928 (24) 134 (24)
2473 (64) 349 (62)
924 (24) 181 (33)
520 (14) 76 (14)
810(21)  115(21)
1564 (41) 184 (33)
1266 (33) 218 (39)
1601 (42) 198 (36)

T Significant at P < 0.05 by stress eating score for all, using a chi-square test for categorical variables and t-test continuous variables

2 Significant at P < 0.05 by ACE score using a chi-square test for Black females

3 Significant at P < 0.05 by ACE score using a chi-square test for Black males

4 Significant at P < 0.05 by ACE score using a chi-square test for White females

5 Significant at P < 0.05 by ACE score using a chi-square test for White males
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All participants (n = Black Females (n = Black Males (n =

32,209) 13,196) 6,672)
Stress Eating Stress Eating Stress Eating
Frequency Frequency Frequency
Current < 20 cpd 5735 (22) 202)6 2491 (23) 539(24) 2180(36) 217(39)
18
Current > 20 cpd 2902 (11) 679(12) 649 (6.0) 284) 742 (12) 84 (15)
8.1
Alcohol (%)'%*
Never/Rarely 7952 (31) 264)3 4448 (42) 720(33) 701(12) 51(9.4)
30
1-3 times per month 2825(11) 635(12) 1406 (13) 296(13) 470(7.9) 38(7.0)
1-4 times per week 8343 (32) 290)0 3147 (30) 736(33) 2278(38) 196 (36)
34
Daily/Nearly Daily 6579 (26) 233)1 1501 (14) 447 (20) 2511 (42) 258 (48)
24
Mental/Emotional Well-
Being
Depression diagnosis
ever!2345
No 21182 3097 8889 (82) 1390 5403 (88) 407 (73)
(80) (54) (61)
Yes 5317 (20) (260)0 2014 (18) 898(39) 707 (12) 150 (27)
46
Depression Symptoms
(CES-D 10) %345
None (CES-D < 10) 17882 2163 6972 (66) 792 (36) 4142 (70) 181 (33)
(70) (39)
Mild (10<CES-D<15) 4745 (18) 244)4 2217 (21) 593 (27) 1221(21) 170(31)
26
Moderate (15<CES-D<20) 2004 1137 967 (9.1) 496 (22) 405(6.9) 131(24)
(7.8) (21)
Severe (CES-D=20) 203)3 793 (14) 477 (4.5) 336(15) 137(2.3) 62(11)
4.0
Current prescription for
anti-depressant/anxiety
medication 2345
No 22188 3639 9346 (86) 1618 5617 (93) 457 (82)
(84) (64) (71)
Yes 4198 (16) (203)2 1532 (14) 654(29) 448 (7.4) 99(18)
36
Adverse Adult Experiences
Emotional abuse’ 2345
No 20184 3737 7739 (72) 1456 5319 (88) 460 (83)
77) (66) (64)
Yes 6093 (23) 290)5 3047 (28) 809 (36) 756(12) 93 (17)
34

Physical abuse’2345

White Females (n = White Males (n =

7,880) 4,461)

Stress Eating Stress Eating

Frequency Frequency

751 (14) 228 (10) 313(8.2) 42(7.6)

870 (16) 314 (14) 641 (17) 97 (17)

2201 (41) 779(35) 602 (16) 93(17)

653 (12) 266 (12) 296(7.8) 35(6.4)

1584 (29) 767 (35) 1334(35) 201 (36)

990 (18) 404 (18) 1577 (41) 222 (40)

3696 (66) 989 (43) 3194(82) 311 (55)

1893 (34) 1300 703 (18) 252 (45)
(57)

3855(71) 960 (43) 2913(79) 230(42)

828 (15) 530 (24) 479 (13) 151 (28)

436(8.0) 401(18) 196(5.3) 109 (20)

312(5.7) 338(15) 107(2.9) 57(10)

3932 (71) 1206 3293 (85) 358 (64)
(53)

1644 (29) 1077 574 (15) 202 (36)
(47)

3730(67) 1368 3396 (88) 453 (82)
(60)

1812(33) 901 (40) 478(12) 102 (18)

T Significant at P < 0.05 by stress eating score for all, using a chi-square test for categorical variables and t-test continuous variables

2 Significant at P < 0.05 by ACE score using a chi-square test for Black females
3 Significant at P < 0.05 by ACE score using a chi-square test for Black males
4 Significant at P < 0.05 by ACE score using a chi-square test for White females

S Significant at P < 0.05 by ACE score using a chi-square test for White males
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All participants (n = Black Females (n = Black Males (n =

32,209) 13,196) 6,672)
Stress Eating Stress Eating Stress Eating
Frequency Frequency Frequency
No 18833 3259 7642 (71) 1359 4870 (81) 412 (75)
(72) (58) (60)
Yes 7323 (28) %3%8 3088 (29) 899 (40) 1169 (19) 139 (25)
42
Threatened with a
weapon'2345
No 22978 4607 9197 (86) 1824 5527 (92) 483 (88)
(88) (82) (81)
Yes 3131 (12) P? 1506 (14) 422(19) 500 (8.3) 66 (12)
18
Emotional Support
Figs. 12345
Three or more 18098 3394 7243 (67) 1288 4025 (66) 285 (51)
(69) (60) (57)
Two 3805 (14) 20%5 1747 (16) 477 (21) 871(14)  101(18)
19
One 2688 (10) 732(13) 1133 (10) 315(14) 670(11)  87(16)
None 1717 495 731(6.7) 198 489(8.1)  81(15)
(6.5) (8.7) (8.7)
Feeling helpless’2345
Never/Rarely 13905 1496 5713 (53) 600 (26) 3152(52) 138 (25)
(53) (26)
Some of the time 8657 (33) %2%5 3587(33) 898 (40) 2093 (35) 231 (42)
40
Much of the time 296? 965(17) 722(6.7) 357 (16) 424(7.0) 70(13)
7.5
Most of the time 27735 949 (17) 817(7.5) 412(18) 394(6.5) 111 (20)
6.8
Feeling overwhelmed'2345
Never/Rarely 14689 1693 5712 (54) 616(28) 3365(57) 140(26)
(57) (31)
Some of the time 7312 (29) 289)1 3174 (30) 758(34) 1775(30) 195(36)
34
Much of the time 288? 984 (18) 770(7.3) 382(17) 396(6.7) 101 (19)
7.4
Most of the time 277? 977 (18) 944(8.9) 463 (21) 344(5.9) 110(20)
6.9
Strength/comfort from
religious faith’234
Not very much 1030 (4)  225(4)  77(71)  32(1.4) 141(2) 11(2)
Somewhat 2393(9)  641(11) 394 (4) 98 (4) 503 (8) 57 (10)
Quite a bit 4839 (18) 21%9 1513 (14) 382 (17) 1259 (21) 138 (25)
21

White Females (n =

7,880)

Stress Eating

Frequency

3245 (59)

2280 (41)

4632 (84)

886 (16)

4128 (74)
717 (13)

462 (8.3)
261 (4.7)

2850 (51)
1790 (32)
537 (9.7)

375 (6.8)

3116 (57)
1478 (27)
501 (9.2)

352 (6.5)

277 (5)
705 (13)
1147 (21)

1101
(49)

1161
(57

1801
(80)

463 (20)

1495
(65)
385 (17)
252 (11)

151
(6.6)

607 (27)
885 (39)
434 (19)

353 (15)

740 (33)
743 (33)
401 (18)

352 (16)

125 (5)
360 (16)
503 (22)

White Males (n =
4,461)

Stress Eating
Frequency

3076 (80) 387 (70)
786 (20) 169 (30)
3622 (94) 499 (90)
239 (6.2) 58 (10)
2702 (71) 326 (58)
470 (12) 92 (16)
423 (11) 78 (14)
236 (6.2) 65(12)
2190 (57) 151 (27)
1187 (31) 231 (41)
282 (7.3) 104 (19)
190(4.9) 73(13)
2496 (67) 197 (36)
885 (24) 195 (36)
221(5.9) 100 (18)
130(3.5) 52(10)
535(14) 57 (10)
791 (20) 126 (22)
920 (24) 146 (26)

T Significant at P < 0.05 by stress eating score for all, using a chi-square test for categorical variables and t-test continuous variables

2 Significant at P < 0.05 by ACE score using a chi-square test for Black females
3 Significant at P < 0.05 by ACE score using a chi-square test for Black males
4 Significant at P < 0.05 by ACE score using a chi-square test for White females

5 Significant at P < 0.05 by ACE score using a chi-square test for White males
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All participants (n = Black Females (n = Black Males (n = White Females (n = White Males (n =

32,209) 13,196) 6,672) 7,880) 4,461)
Stress Eating Stress Eating Stress Eating Stress Eating Stress Eating
Frequency Frequency Frequency Frequency Frequency

A great deal 18185 3652 8901 (82) 1771 4200 (69) 351(63) 3449 (62) 1298 1635(42) 232(41)
(69) (64) (78) (57)

T Significant at P < 0.05 by stress eating score for all, using a chi-square test for categorical variables and t-test continuous variables
2 Significant at P < 0.05 by ACE score using a chi-square test for Black females

3 Significant at P < 0.05 by ACE score using a chi-square test for Black males

4 Significant at P < 0.05 by ACE score using a chi-square test for White females

5 Significant at P < 0.05 by ACE score using a chi-square test for White males

For secondary stratification analyses, we created a binary depression variable, as previously used in this population (26), defined as having one or more of
the following three characteristics: 1) a CES-D score of 15 or higher; 2) self-report of having been diagnosed with depression by a doctor; or 3) self-report of
use of any anti-depression/anxiety prescriptions at the time of the baseline questionnaire. This combined, binary categorization of depression was used
because we wanted to capture as many individuals who have been afflicted with depression in adulthood as possible, including those without adequate
healthcare access or utilization. To note, we considered the possibility of including those with a CES-D score of 10 (mild symptoms) or higher to have
depression in the combined depression variable. However, in order to avoid overly broadening the criteria and to ensure meaningful associations, only
individuals with a CESD-10 score of 15 or higher (moderate to severe symptoms) were ultimately considered to be depressed for the purposes of this study
(20, 25).

In addition, we created binary variables for adult adverse experiences (AAEs) and locus of control in order to account for the roles of post-childhood trauma
and variations in one’s sense of control in life, respectively, in the pathway from childhood trauma to adult stress eating (27). Any AAE was defined as
reporting one or more of three AAEs (emotional abuse, physical abuse, or threatened with a weapon), and having an internal locus of control was defined as
reporting never or rarely to both the helpless and overwhelmed questions: (1) In the past month, how often have you felt that you were unable to control the
important things in your life?; (2) In the past month, how often have you felt difficulties were piling up so high that you could not overcome them?

For further stratification analyses of the ACE-stress eating association, we additionally performed separate analyses dichotomizing for obesity (BMI = 30)
and diet quality (HEI-10 score < 59.1867, the median score within the population), respectively.

Statistical Analysis

The associations of baseline sociodemographic, lifestyle, and mental/emotional well-being variables with the outcome of interest, frequent adult stress
eating, were assessed among all and in race/sex groupings, utilizing Pearson Chi-square tests for categorical variables, and t-tests for continuous variables.
The distribution of most of these variables by ACE category has been previously described in the SCCS population, with findings of significant associations
between ACEs and the majority of the adult socio-demographic and lifestyle variables (including younger age, lower household income, divorced or never
married, smoking, and drinking) (28).

For our main analyses, logistic regression was performed to determine the association of ACEs with frequent stress eating in adulthood. We calculated odds
ratios (ORs) and 95% confidence intervals (Cls) for frequent stress eating with the exposure of ACEs in four ways: by any ACE; by number of ACEs (in
categories of 0, 1, 2, 3, 4+); by ACE category (abuse, neglect, household dysfunction); and with each of the ten individual ACEs. Having no ACEs at all, no
ACEs for that category, and not having the individual ACE in question were used as the reference values. Stress eating frequency was considered in the same
binary groups of less often than weekly and weekly or daily. In order to account for the impact of demographics on the association, all ORs were adjusted for
age and sex as potential confounders, as well as income as a potential effect modifier.

As a secondary analysis, we sought to determine the association between ACEs and frequent stress eating above and beyond the association with mental
and emotional well-being. Thus, we calculated ORs adjusted for the impact of depression, having any adult adverse experiences, and locus of control (all as
binary variables as described above), in addition to age, sex, and income.

To determine if the association of ACEs and stress eating was modified by adult exposures, we also performed stratified analyses by: (1) depression as a
combined, binary variable; (2) current BMI, examining the association among obese individuals (BMI = 30) and among non-obese individuals (BMI < 30); and
(3) current diet quality as measured by the HEI-10 (dichotomized by median HEI score).

Lastly, we examined the association between the composite outcome of any ACE and any adult adverse experience (AAE) with frequent stress eating, using
logistic regression. Having neither any ACE nor any AAE was used as the reference group, compared to: any ACE and no AAE; no ACE and any AAE; and any
ACE and any AAE. ORs adjusted for the combined depression variable were calculated as an additional analysis.

Results
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Individuals reporting frequent stress eating were more likely to be younger, have a higher BMI, and have a lower household income (except White females)
(Table 1). Notably, education was not associated consistently with frequent stress eating across the race-sex groupings. The association with smoking
varied by race, whereby current smoking was associated with greater likelihood of stress eating among Black females and males, and never smoking was
associated with greater likelihood of stress eating among White females and males. Additionally, individuals in all race-sex groups reporting frequent stress
eating were more likely to: have ever been diagnosed with depression; currently be experiencing symptoms of depression; have a current prescription for anti-
depressant/anxiety medication; have experienced adult adverse experiences (AAEs); have few emotional support figures; feel helpless or overwhelmed in the
past month (external locus of control); and to receive less comfort or strength from religious faith (except White males).

For the main analyses, SCCS participants having any ACE were more likely to report frequent stress eating compared to those without ACEs (OR 1.47; 95% CI
1.38,1.56) (Table 2). This finding was consistent across all race/sex groupings, with ORs ranging from 1.35 (95% Cl 1.12, 1.62) for Black males to 1.65 (95%
Cl 1.36, 2.00) for White males. These associations remained after adjusting for mental/emotional well-being both among all (OR 1.15; 95% CI 1.07, 1.23) and
in each race/sex group with the exception of Black females, for whom the fully adjusted OR did not reach statistical significance (OR 1.09; 95% CI 0.98, 1.21).
Furthermore, individuals with increasing numbers of ACEs were more likely to report frequent stress eating compared to individuals with no ACEs, with ORs
rising from 1.16 (95% CI 1.07, 1.25) for 1 ACE to 1.93 (95% Cl 1.78, 2.09) for 4 or more ACEs (p for trend < 0.0001). These associations also remained after
mental and emotional well-being adjustment, with the exception of those with only 1 ACE.
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Table 2
Association of ACEs with frequent stress eating, by race-sex groupings

All (n =32,209) Black Females (n=13,196) Black Males (n = 6,672)
n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully
adjusted OR’ gtg;lsted adjusted adjusted adjusted gt::gsted
OR® OR* OR3
By any ACE
None 13714 1.00 1.00 5470 1.00 1.00 2887 1.00 1.00
(43) (ref) (ref) (41) (ref) (ref) (43) (ref) (ref)
Any 18495 1.47 1.15 7726 1.37 1.09 3785 1.35 1.14
(57) (1.38-1.56) (1.07- (59) (1.24-1.51) (0.98- (57) (1.12-1.62) (0.94-
1.23) 1.21) 1.40)
By number of ACEs
0 ACEs 5470 1.00 1.00 5470 1.00 1.00 2887 1.00 1.00
(41) (ref) (ref) (41) (ref) (ref) (43) (ref) (ref)
1 ACE 3198 1.16 1.06 3198 1.06 0.97 1654 1.17 1.13
(24) (1.07-1.25) (0.98- (41) (0.93-1.20) (0.85- (25) (0.93-1.47) (0.89-
1.16) 1.10) 1.44)
2 ACEs 1535 1.41 1.14 1535 1.43 1.19 807 1.30 1.08
(12) (1.28-1.55) (1.03- (12) (1.23-1.66) (1.02- (12 (0.98-1.72) (0.80-
1.26) 1.39) 1.46)
3 ACEs 907 1.59 1.19 907 1.36 1.07 432 1.24 0.98
(6.9) (1.42-1.78) (1.06- (6.9) (1.13-1.63) (0.88-  (6.5) (0.86-1.78) (0.67-
1.35) 1.30) 1.44)
4+ ACEs 2086 1.93 1.28 2086 1.85 1.27 892 1.81 1.36
(16) (1.78-2.09) (1.16- (16) (1.63-2.10) (1.09-  (13) (1.41-2.32) (1.02-
1.40) 1.47) 1.83)
P for ACE trend <.0001 <.0001 <.0001
By ACE category
Abuse
None 23481 1.00 1.00 9960 1.00 1.00 5303 1.00 1.00
(73) (ref) (ref) (75) (ref) (ref) (79) (ref) (ref)
Any 8728 1.70 1.26 3236 1.62 1.24 1369 1.43 1.14
(27) (1.60-1.81) (1.17- (25) (1.47-1.79) (1.11-  (21) (1.17-1.74) (0.91-
1.35) 1.39) 1.44)
Neglect
None 26028  1.00 1.00 10721 1.00 1.00 5636 1.00 1.00
(81) (ref) (ref) (81) (ref) (ref) (84) (ref) (ref)
Any 6181 1.63 1.20 2475 1.49 1.12 1036 1.51 1.22
(19) (1.53-1.75) (1.11- (19) (1.34-1.66) (0.99-  (16) (1.22-1.87) (0.96-
1.29) 1.26) 1.55)
Household

dysfunction
T Adjusted for age, household income, and sex

2 Adjusted for age, household income, and sex, as well as mental-emotional weII-bein?, including depression as a combined, binary variable (CES-D 10 Scor¢
medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Scorez 15
at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable
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All (n =32,209) Black Females (n = 13,196) Black Males (n = 6,672)

n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully
adjusted OR" adjusted adjusted . adjusted adjusted
OR2 adjusted OR?
OR3 OR* OR3
None 16021 1.00 1.00 6271 1.00 1.00 3232 1.00 1.00
(50) (ref) (ref) (48) (ref) (ref) (48) (ref) (ref)
Any 16188 1.35 1.10 6925 1.32 1.08 3440 1.29 1.11
(50) (1.27-1.44) (1.03-  (52) (1.20-1.45) (0.98- (52) (1.08-1.55) (0.92-
1.17) 1.20) 1.35)
By individual ACE
Abuse
Emotional Abuse
None 26395  1.00 1.00 11220  1.00 1.00 5723 1.00 1.00
(82) (ref) (ref) (85) (ref) (ref) (86) (ref) (ref)
Any 5814 1.68 1.22 1976 1.65 1.23 949 1.34 (1.06- 1.05
(18) (1.57-1.80) (1.13-  (15) (1.47-1.85) (1.08-  (14) 1:68) (0.81-
1.32) 1.40) 1.35)
Physical Abuse
None 27209 1.00 (ref) 1.00 11409 1.00 (ref) 1.00 5779 1.00 1.00
(84) (ref) (86) (ref) (87) (ref) (ref)
Any 5000 1.57 1.16 1787 1.61 1.22 893 1.47 1.19
(16) (1.46-1.69) (1.07- (14) (1.42-1.81) (1.06- (13) (1.17-1.85) (0.92-
1.26) 1.39) 1.54)
Sexual Abuse
None 27638  1.00 1.00 11302 1.00 1.00 6227 1.00 1.00
(86) (ref) (ref) (86) (ref) (ref) (93) (ref) (ref)
Any 4571 1.60 1.20 1894 1.53 1.17 445 1.49 1.23
(14) (1.48-1.72) (1.11-  (14) (1.36-1.72) (1.03-  (6.7) (1.11-2.02) (0.89-
1.30) 1.33) 1.70)
Neglect
Emotional Neglect
None 26652 1.00 1.00 10978 1.00 1.00 5817 1.00 1.00
(83) (ref) (ref) (83) (ref) (ref) (87) (ref) (ref)
Any 5557 1.69 1.24 2218 1.53 1.15 855 1.62 1.29
(17) (1.57-1.81) (1.15-  (17) (1.37-1.72) (1.02-  (13) (1.29-2.03) (1.00-
1.34) 1.30) 1.65)
Physical Neglect
None 29906 1.00 1.00 12331 1.00 1.00 6160 1.00 1.00
(93) (ref) (ref) (93) (ref) (ref) (92) (ref) (ref)
Any 2303 1.50 1.12 865 1.44 1.09 512 117 0.96
(7.2) (1.35-1.66) (1.00- (6.6) (1.22-1.70) (0.91- (7.7) (0.87-1.59) (0.70-
1.25) 1.30) 1.33)

1 Adjusted for age, household income, and sex

2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score
medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score= 15
at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable
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All (n =32,209) Black Females (n = 13,196) Black Males (n = 6,672)

n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully
adjusted OR" adjusted adjusted adjusted adjusted
OR2 adjusted OR?
OR3 OR* OR3
Household dysfunction
Parents divorced
None 21672  1.00 1.00 8379 1.00 1.00 4214 1.00 1.00
(67) (ref) (ref) (64) (ref) (ref) (63) (ref) (ref)
Any 10537 1.07 0.97 4817 1.16 1.03 2458 1.08 1.00
(33) (1.00-1.14) (0.91- (37) (1.05-1.27) (0.93- (37) (0.90-1.29) (0.83-
1.03) 1.14) 1.21)
Mother abused
None 28409 1.00 1.00 11574 1.00 1.00 5989 1.00 1.00
(88) (ref) (ref) (88) (ref) (ref) (90) (ref) (ref)
Any 3800 1.45 1.13 1622 1.44 1.1 683 1.42 1.16
(12) (1.34-1.58) (1.04- (12) (1.27-1.64) (0.97- (10) (1.10-1.83) (0.88-
1.24) 1.28) 1.53)
Live w/ alcohol or drug
abuse
None 24882 1.00 1.00 10442 1.00 1.00 6492 1.00 1.00
(77) (ref) (ref) (79) (ref) (ref) 97) (ref) (ref)
Any 7327 1.47 1.14 2754 1.45 1.15 180 1.37 1.12
(23) (1.38-1.57) (1.06- (21) (1.30-1.61) (1.02- (2.7 (1.12-1.68) (0.89-
1.23) 1.28) 1.40)
Live with
g?lepression/suicide/mentaIIy
i
None 27848 1.00 1.00 11710 1.00 1.00 6092 1.00 1.00
(86) (ref) (ref) (89) (ref) (ref) 91) (ref) (ref)
Any 4361 1.76 1.22 1486 1.70 1.23 580 1.24 0.95
(14) (1.63-1.90) (1.13- (11) (1.49-1.93) (1.07-  (8.7) (0.93-1.64) (0.70-
1.33) 1.41) 1.29)
Family member in prison
None 28599 1.00 1.00 11441 1.00 1.00 5620 1.00 1.00
(89) (ref) (ref) (87) (ref) (ref) (84) (ref) (ref)
Any 3610 1.06 0.94 1755 1.23 1.04 1052 1.14 1.01
) (0.97-1.17) (0.86- (13) (1.09-1.40) (0.91- (16) (0.91-1.43) (0.79-
1.04) 1.19) 1.28)

T Adjusted for age, household income, and sex

2 Adjusted for age, household income, and sex, as well as mental-emotional weII-bein?, including depression as a combined, binary variable (CES-D 10 Scor¢
medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Scorez 15
at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

Similarly, whether categorized as abuse, neglect, or household dysfunction, any ACE was associated with frequent stress eating in every race/sex grouping
after adjustment for demographics. After additionally adjusting for mental and emotional well-being, the associations remained among White males and
females for all three ACE categories, but lost significance among Black males. Among Black females, the associations remained in the categories of abuse
and neglect, but not household dysfunction. The individual ACEs with the strongest associations with frequent adult stress eating were living with a
household member who was depressed or mentally ill or attempted suicide (OR 1.76; 95% CI 1.63, 1.90), emotional neglect (OR 1.69; 95% Cl 1.57,1.81), and
emotional abuse (OR 1.68; 95% CI 1.57, 1.80).
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As depression may impact eating behaviors and have a disproportionate impact on the population by ACE score, we also considered the ACE-stress eating
association separately among individuals not identified as having depression (n = 20,924) and those with depression (n = 11,285). Stratifying by the
combined depression variable, ACEs were found to be associated with frequent stress eating both among those with and without identified depression
(Table 3). Among those identified with depression, those with any ACE were found to have 21% higher odds of frequent stress eating than those without any
ACEs (OR 1.21;95% CI 1.11, 1.32), with a significant trend of increasing odds of frequent stress eating with increasing number of ACEs (OR for 4 or more
ACEs 1.36; 95% ClI 1.22,1.51; p for trend < 0.0001). The association was particularly strong, however, among those without any identified depression, with a
29% increase in odds of frequent stress eating for individuals with any ACE compared to individuals with no ACEs (OR 1.29; 95% Cl 1.18, 1.41), reachingto a
53% increase in odds for those with 4 or more ACEs (OR 1.53; 95% CI 1.34, 1.76).
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Table 3
Association of ACEs with frequent stress eating (weekly or more) stratified by depression, by race-sex grouj

All (n =32,209) Black Females (n =13,196) Black Males (n = 6,672) White Females (n=7,{
n (%) Demographics  Fully n (%) Demographics  Fully n(%) Demographics Fully n(%) Demographic
adjusted OR! adjusted adjusted adjusted adjusted adjusted adjusted
OR? OR* OR*
OR® OR® OR?

Among those with no identified depression

By any
ACE
None 10095 1.00 1.00 4057 1.00 1.00 2348 1.00 1.00 1897 1.00
(48) (ref) (ref) (46) (ref) (ref) (45) (ref) (ref) (50) (ref)
Any 10829 1.29 1.18 4684 1.26 1.12 2861 1.28 1.14 1927 1.31
(52) (1.18-1.41) (1.07-  (54) (1.10-1.45) (0.97- (55)  (1.00-1.65) (0.87- (50)  (1.10-1.55)
1.31) 1.30) 1.49)
By
number
of
ACEs
0 ACEs 10095 1.00 1.00 4057 1.00 (ref) 1.00 2348 1.00 1.00 1897 1.00
(48) (ref) (ref) (46) (ref) (45) (ref) (ref) (50) (ref)
1 ACE 4904 1.12 1.08 2200 1.10 1.05 1344 1.08 0.99 750 1.28
(23) (1.00-1.26) (0.96- (25) (0.93-1.31) (0.88- (25)  (0.79-1.48) (0.71- (20)  (1.02-1.59)
1.22) 1.26) 1.37)
2 ACEs 2244 1.29 1.20 972 1.27 1.13 608 1.49 1.31 400 1.20
(11 (1.11-1.50) (1.03-  (11) (1.02-1.58) (0.90- (12)  (1.02-2.16) (0.89- (10)  (0.90-1.60)
1.40) 1.42) 1.93)
3 ACEs 1244 1.50 1.33 527 1.43 1.23 310 1.25 1.09 244 1.43
(6) (1.26-1.80) (1.10-  (6) (1.09-1.87) (0.93- (6) (0.75-2.08) (0.65- (6) (1.02-2.00)
1.60) 1.63) 1.83)
4+ 2437 1.53 1.37 985 1.53 1.26 599 1.55 1.45 533 1.39
ACEs
(12) (1.34-1.76) (1.18-  (11) (1.25-1.88) (1.00- (12)  (1.07-2.23) (0.96- (14)  (1.08-1.78)
1.59) 1.59) 2.19)
P for <.0001 <.0001 .0119 .0121
ACE
trend

Among those with depression (defined as CES-D 10 Score= 15, medical diagnosis, or taking anti-depression/anxiety prescription medication at the time of t

By any

ACE

None 3619 1.00 1.00 1413 1.00 1.00 539 1.00 1.00 1204 1.00
(32) (ref) (ref) (32) (ref) (ref) (37) (ref) (ref) (30) (ref)

Any 7666 1.21 1.12 3042 1.10 1.05 924 1.23 1.16 2852 1.23
(68) (1.11-1.32) (1.01- (68) (0.95-1.27) (0.90- (63)  (0.93-1.63) (0.86- (70)  (1.07-1.42)

1.23) 1.22) 1.58)

By

number

of

ACEs

T Adjusted for age, household income, and sex
2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including adult adverse experiences, and locus of control as a binary
3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including adult adverse experiences, and locus of control as a binary vari:
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0 ACEs

1T ACE

2 ACEs

3 ACEs

4+
ACEs

P for
ACE
trend

All (n = 32,209)

n (%)

3619
32)
2276
(20)

1411
(13)

973
©)

3006
(27)

<.0001

Demographics
adjusted OR’

1.00
(ref)
1.06
(0.94-1.19)

1.17
(1.02-1.34)

1.20
(1.03-1.40)

1.36
(1.22-1.51)

Fully
adjusted

OR?
1.00
(ref)
1.04

(0.92-
1.18)

1.09

(0.94-
1.31)

1.1

(0.94-
1.31)

1.22

(1.08-
1.38)

1 Adjusted for age, household income, and sex

3 Adjusted for age and household income

Black Females (n =13,196)

n (%)

1413
(32)
998
(22)

563
(13)

380
©)

1101
(25)

<.0001

Demographics  Fully

adjusted adjusted
OR*
OR3
1.00 1.00
(ref) (ref)
0.88 0.88
(0.73-1.05) (0.73-
1.06)
1.25 1.23
(1.01-1.55) (0.98-
1.53)
0.96 0.95
(0.74-1.24) (0.72-
1.23)
1.31 1.26

(1.10-1.56) (1.03-
1.53)

Black Males (n = 6,672)

n (%)

539
37)
310
@)

199
(14)

122
®)

293
(20)

.0830

Demographics
adjusted

OR?
1.00
(ref)
1.34
(0.94-1.91)

0.91
(0.58-1.42)

0.96
(0.56-1.63)

1.49
(1.04-2.13)

Fully
adjusted

OR*
1.00
(ref)
1.36

(0.94-
1.95)

0.87

(0.55-
1.39)

0.88

(0.50-
1.55)

1.30

(0.86-
1.98)

White Females (n=7,{

n (%)

1204
(30)
705
(17)

487
(12)

367

1293
(32)

.0020

Demographic
adjusted

OR3
1.00
(ref)
1.27
(1.04-1.53)

1.05
(0.84-1.31)

1.36
(1.07-1.74)

1.25
(1.06-1.48)

2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including adult adverse experiences, and locus of control as a binary

4 Adjusted for age and household income, as well as mental-emotional well-being, including adult adverse experiences, and locus of control as a binary vari:

Categorizing individuals by both childhood and adult adverse experiences (ACEs and AAEs, respectively) also revealed associations with the odds of
frequent stress eating (Table 4). SCCS participants were almost evenly divided among the No ACE/No AAE group (35%), the Any ACE/No AAE group (29%),
and the Any ACE/Any AAE group (28%). Only 7% of our participants reported having experienced an AAE but not an ACE (No ACE/Any AAE group). Compared
to having no ACE and no AAE, having either a childhood or an adult adverse experience was associated with over 30% increase in the odds of frequent stress
eating as an adult (any ACE but no AAE OR 1.31;95% CI 1.21, 1.41; no ACE but any AAE OR 1.42; 95% Cl 1.27, 1.60). Having both any ACE and any AAE
yielded an OR of 1.88 (95% Cl 1.74, 2.03). All three ORs remained significant even after adjustment for mental and emotional well-being. Furthermore, the
strong finding of the increased odds of adult stress eating among those having both any ACE and any AAE was consistent for all race/sex-specific analyses.
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Table 4

Combined association of ACEs and AAEs with frequent stress eating (weekly or more), by race-sex grouping

No
ACE/No
AAE

Any
ACE/No
AAE

No
ACE/Any
AAE

Any
ACE/Any
AAE

All (n = 32,209)
n (%) Demographics
adjusted OR'
11287 1.00
(35)
(ref)
9422 1.31
(29)
(1.21-1.41)
2375 1.42
@)
(1.27-1.60)
9007 1.88
(28)
(1.74-2.03)

Fully
adjusted

OR?

1.00
(ref)
1.16

(1.06-
1.26)

1.21

(1.07-
1.37)

1.36

(1.25-
1.47)

1 Adjusted for age, household income, and sex

3 Adjusted for age and household income

Black Females (n=13,196)

n (%)

4400
(33)

3771
(29)

1042

3925
(30)

Demographics
adjusted

OR®
1.00
(ref)
1.25
(1.11-1.42)

1.50
(1.25-1.80)

1.74
(1.55-1.95)

Fully
adjusted

OR*

1.00
(ref)
1.13

(0.99-
1.28)

1.34

(1.11-
1.62)

1.35

(1.19-
1.52)

Black Males (n = 6,672)

n (%)

2606
(39)

2450
(37)

274

(4)

1328
(20)

Demographics
adjusted

OR3
1.00
(ref)
1.19
(0.96-1.47)

0.90
(0.54-1.52)

1.62
(1.29-2.05)

Fully
adjusted

OR*

1.00
(ref)
1.09

(0.87-
1.35)

0.84

(0.50-
1.43)

1.27

(1.00-
1.61)

White Females (n = 7,880

n (%)

2283

(29)

1823
(23)

807
(10)

2935
37)

Demographics
adjusted

OR?
1.00
(ref)
1.36
(1.17-1.57)

1.27
(1.06-1.53)

1.76
(1.54-2.00)

2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score
depression/anxiety prescription medication at the time of the baseline questionnaire, and locus of control as a binary variable

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score= 15
depression/anxiety prescription medication at the time of the baseline questionnaire), and locus of control as a binary variable

The associations did not change when stratified by obesity (Table 5) or the Healthy Eating Index 2010 (Table 6).

Page 15/23



Table 5
Association of ACEs with frequent stress eating (weekly or more) stratified by obesity, by race-sex grou

All (n =32,209) Black Females (n =13,196) Black Males (n = 6,672) White Females (n =7
n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demogra|
adjusted OR! adjusted adjusted adjusted adjusted adjusted adjusted
OR? OR* OR*
OR® OR3 OR®

Among those without obesity (BMI < 30)

By any
ACE
None 7596 1.00 1.00 2237 1.00 1.00 1928 1.00 1.00 1865 1.00
(44) (ref) (ref) (41) (ref) (ref) (43) (ref) (ref) (43) (ref)
Any 9640 1.42 1.16 3237 1.35 1.15 2581 1.43 1.23 2434 1.40
(56) (1.29-1.57) (1.04-  (59) (1.14-1.61) (0.95- (57) (1.11-1.84) (0.94- (57) (1.19-1.6
1.29) 1.39) 1.62)
By
number
of
ACEs
0 ACEs 7596 1.00 1.00 2237 1.00 1.00 1928 1.00 1.00 1865 1.00
(44) (ref) (ref) (41) (ref) (ref) (43) (ref) (ref) (43) (ref)
1 ACE 3791 1.14 1.07 1368 1.19 1.12 1106 1.14 1.16 756 1.21
(22) (1.01-1.30) (0.94- (25) (0.96-1.47) (0.90- (25) (0.83-1.58) (0.84- (18) (0.97-1.5
1.23) 1.40) 1.62)
2 ACEs 1915 1.40 1.18 632 1.47 1.28 547 1.47 1.22 466 1.11
(11 (1.20-1.63) (1.01- (12 (1.14-1.91) (0.97- (12) (1.01-2.14) (0.82- (11 (0.85-1.4
1.39) 1.68) 1.81)
3 ACEs 1180 1.57 1.24 395 1.39 1.15 307 1.39 1.11 310 1.65
(6.9) (1.31-1.88) (1.03-  (7.2) (1.02-1.89) (0.83- (6.8) (0.88-2.21) (0.68- (7.2) (1.24-2.2
1.50) 1.60) 1.80)
4+ 2754 1.78 1.25 842 1.52 1.09 621 1.91 1.53 902 1.70
ACEs
(16) (1.57-2.03) (1.08- (15) (1.20-1.91) (0.83- (14) (1.38-2.66) (1.03- (21) (1.39-2.0
1.45) 1.42) 2.26)
P for <.0001 <.0001 <.0001 <.0001
ACE
trend

Among those with obesity (BMI 30+)

By any

ACE

None 6118 1.00 1.00 3233 1.00 1.00 959 1.00 1.00 1236 1.00
(41) (ref) (ref) (42) (ref) (ref) (44) (ref) (ref) (35) (ref)

Any 8855 1.49 1.11 4489 1.39 1.07 1204 1.28 1.03 2345 1.43
(59) (1.37-1.61) (1.01- (58) (1.24-1.56) (0.94- (56) (0.97-1.68) (0.76- (65) (1.23-1.6

1.22) 1.22) 1.40)

By

number

of

ACEs

T Adjusted for age, household income, and sex

2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score
prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score= 15
prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable
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All (n=32,209) Black Females (n =13,196) Black Males (n = 6,672) White Females (n=7

n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demogra|
adjusted OR' adjusted adjusted adjusted adjusted adjusted adjusted
OR? OR* OR*
OR3 OR3 OR3
0 ACEs 6118 1.00 1.00 3233 1.00 1.00 959 1.00 1.00 1236 1.00
(41) (ref) (ref) (42) (ref) (ref) (44) (ref) (ref) (35) (ref)
1 ACE 3389 1.15 1.02 1830 1.01 0.91 548 1.19 1.05 699 1.38
(23) (1.03-1.28) (0.91- (24) (0.86-1.17) (0.77- (25) (0.85-1.67) (0.73- (20) (1.13-1.6
1.14) 1.07) 1.50)
2 ACEs 1740 1.39 1.08 903 1.41 1.15 260 1.11 0.94 421 1.27
(12) (1.22-1.57) (0.94- (12) (1.18-1.69) (0.95- (12) (0.71-1.73) (0.59- (12) (1.01-1.6
1.24) 1.40) 1.50)
3 ACEs 1037 1.61 1.16 512 1.38 1.05 125 1.10 0.88 301 1.50
(6.9) (1.38-1.87) (0.98- (6.6) (1.10-1.73) (0.82- (5.8) (0.60-2.00) (0.46- (8.4) (1.16-1.9
1.36) 1.33) 1.66)
4+ 2689 2.01 1.27 1244 2.05 1.37 271 1.72 1.18 924 1.52
ACEs
(18) (1.82-2.23) (1.13- (16) (1.76-2.39) (1.14- (13) (1.16-2.54) (0.75- (26) (1.27-1.8
1.44) 1.64) 1.86)
P for <.0001 <.0001 0.0504 <.0001
ACE
trend

1 Adjusted for age, household income, and sex

2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score
prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score= 15
prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable
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Table 6
Association of ACEs with frequent stress eating (weekly or more) when stratified by Healthy Eating Index 2010, by r

All (n =32,209) Black Females (n =13,196) Black Males (n = 6,672) White Females (n=7
n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demograg
adjusted OR! adjusted adjusted adjusted adjusted adjusted adjusted
OR? OR* OR*
OR® OR® OR?

Among those with better diet quality (HEI-2010 greater than median, 59.1867)

By any
ACE
None 6810 1.00 1.00 2891 1.00 1.00 1108 1.00 1.00 1687 1.00
(44) (ref) (ref) (42) (ref) (ref) (46) (ref) (ref) (41) (ref)
Any 8525 1.48 1.15 3947 1.42 1.10 1282 1.46 1.14 2421 1.41
(56) (1.35-1.62) (1.04-  (58) (1.23-1.63) (0.94- (54) (1.04-2.03) (0.79- (59) (1.22-1.6
1.27) 1.28) 1.64)
By
number
of
ACEs
0 ACEs 6810 1.00 1.00 2891 1.00 1.00 1108 1.00 1.00 1687 1.00
(44) (ref) (ref) (42) (ref) (ref) (46) (ref) (ref) (41) (ref)
1 ACE 3369 1.11 1.01 1661 1.07 0.95 573 1.37 1.27 758 1.15
(22) (0.98-1.25) (0.89- (24) (0.89-1.28) (0.79- (24) (0.91-2.07) (0.83- (18) (0.94-1.4
1.15) 1.15) 1.96)
2 ACEs 1728 1.49 1.20 797 1.45 1.17 285 1.19 0.92 466 1.37
(11 (1.29-1.72) (1.03- (12 (1.17-1.80) (0.93- (12) (0.69-2.03) (0.52- (11) (1.08-1.7
1.40) 1.47) 1.60)
3 ACEs 1003 1.79 1.33 453 1.68 1.29 141 1.44 0.97 307 1.69
7) (1.51-2.11) 1.11- (7 (1.30-2.17) (0.98- (6) (0.75-2.76) (0.48- ) (1.29-2.2
1.59) 1.69) 1.96)
4+ 2425 1.93 1.27 1036 1.87 1.25 283 1.89 1.21 890 1.61
ACEs
(16) (1.72-2.18) (1.11-  (15) (1.56-2.25) (1.01- (12 (1.20-3.00) (0.70- (22) (1.33-1.9
1.46) 1.55) 2.08)
P for <.0001 <.0001 0.0135 <.0001
ACE
trend

Among those with worse diet quality (HEI-2010 less than or equal to median, 59.1867)

By any

ACE

None 6257 1.00 1.00 2266 1.00 1.00 1581 1.00 1.00 1323 1.00
(41) (ref) (ref) (40) (ref) (ref) (42) (ref) (ref) (37) (ref)

Any 9078 1.46 1.14 3405 1.32 1.07 2188 1.32 1.19 2217 1.56
(59) (1.34-1.60) (1.04- (60) (1.14-1.52) (0.92- (58) (1.03-1.69) (0.91- (63) (1.33-1.8

1.26) 1.26) 1.56)

By

number

of

ACEs

T Adjusted for age, household income, and sex,

2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score
depression/anxiety prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

3 Adjusted for age and household income

4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score= 15
prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable
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All (n=32,209) Black Females (n =13,196) Black Males (n = 6,672) White Females (n=7
n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demographics  Fully n (%) Demograg
adjusted OR' adjusted adjusted adjusted adjusted adjusted adjusted
OR? OR* OR*
OR? OR? OR?
0ACEs 6257 1.00 1.00 2266 1.00 1.00 1581 1.00 1.00 1323 1.00
(41) (ref) (ref) (40) (ref) (ref) (42) (ref) (ref) (37) (ref)
1 ACE 3467 1.20 1.10 1394 1.04 0.99 938 1.09 1.09 663 1.63
(23) (1.07-1.34) (0.98- (25) (0.87-1.25) (0.82- (25) (0.79-1.49) (0.78- (19) (1.33-2.0(
1.24) 1.19) 1.51)
2ACEs 1762 1.33 1.08 668 1.38 2.16 467 1.36 1.24 391 1.19
0.92-
() (1.15-1.53) (0.93- (12) (1.11-1.72) 1.47) (12) (0.93-1.97) (0.84~ 11) (0.92-1.5.
1.25) 1.84)
3ACEs 1110 1.50 1.15 407 1.15 0.93 259 1.20 1.04 288 1.61
(7.2) (1.28-1.77) (0.97- (7.2) (0.88-1.52) (0.70- (6.9) (0.74-1.95) (0.62- (8.1) (1.22-2.1
1.37) 1.25) 1.74)
4+ 2739 1.92 1.27 936 1.83 1.27 524 1.78 1.51 875 1.67
ACEs
(18) (1.71-2.15) (1.12- 17) (1.52-2.20) (1.02- (14) (1.28-2.49) (1.02- (25) (1.38-2.0
1.45) 1.58) 2.23)
P for <.0001 <.0001 0.0006 <.0001
ACE
trend
1 Adjusted for age, household income, and sex,
2 Adjusted for age, household income, and sex, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score
depression/anxiety prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable
3 Adjusted for age and household income
4 Adjusted for age and household income, as well as mental-emotional well-being, including depression as a combined, binary variable (CES-D 10 Score= 15
prescription medication at the time of the baseline questionnaire), adult adverse experiences, and locus of control as a binary variable

Discussion

In a large, diverse population in the southeastern US, we found that individuals who were exposed to adverse childhood experiences had higher odds of
frequent stress eating in adulthood. This association exists for both Black and White men and women, persisting even after adjusting for both demographic
factors and adult mental/emotional well-being factors. Equally intriguing, the ACE-stress eating association is neither affected by obesity nor diet quality,
despite ACE-obesity and stress eating-obesity associations in the literature (29, 30). These findings reveal the highly pervasive nature of the ACE-stress
eating association and are underpinned by an expanding body of literature detailing associations between ACEs and unhealthy behaviors across a myriad of
distinct populations (31-34). Even further, our results by number of ACEs suggest a dose-response effect.

Notably, the individual ACEs with the strongest associations with adult stress eating were different from those individual ACEs found to have the strongest
associations with adult diet quality in a study of the same cohort (28). Specifically, we found that emotional neglect, emotional abuse, and living with a family
member with mental health struggles produced the strongest associations with adult stress eating, whereas factors within household dysfunction were the
strongest predictors of poor adult diet quality. This indicates that there may be differences in the long-term effects of particular ACEs which increase odds of
certain poor health outcomes compared to others.

ACEs are known to be associated with poor mental health and depression, which are in turn known to influence eating behavior (35, 36). Yet, our results
indicate that the ACE-stress eating association is at least just as strong among those without identified depression as those with identified depression. This
suggests depression may not explain the ACE-stress eating pathway, as ACEs increase odds of stress eating in adulthood irrespective of depression. Still,
the association could be stronger among those without identified depression. This could be attributed to individuals with depression being more susceptible
to not only emotional eating, but also other disordered eating, including appetite loss and undereating (30). Alternatively, individuals with ACEs but not
depression may receive more comfort from stress eating than individuals with both ACEs and depression. This is supported by a 2015 study by Finch and
Tomiyama, which found comfort eating to buffer an association between adverse life events in the past 12 months and perceived stress in 19-year-old adult
females without, but not with, an elevated level of depressive symptoms (37). Thus, while depression status does not explain the ACE-stress eating pathway,
it may impact how likely individuals with ACEs are to cope with their stress via stress eating.

Furthermore, this study found a statistically significant difference between the association with frequent adult stress eating among individuals with both any
ACE and any AAE (OR 1.88; 95% CI 1.74, 2.03) and the groups having only either any ACE (OR 1.31;95% CI 1.21, 1.41) or any AAE (OR 1.42; 95% CI 1.27, 1.60).
Given the heightened odds of stress eating for individuals with both any ACE and any AAE, coupled with the vulnerability of individuals having any ACE with
respect to AAE acquisition, there may be an opportunity for stress eating mitigation through trauma prevention initiatives even among adults with ACEs.
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The present study has several limitations. Although we had access to the full SCCS dataset, we did not have data on other variables that would have been
useful to consider. These include, but are not limited to: intergenerational trauma (38), childhood variables (e.g. household income, eating practices), stress-
induced undereating, eating disorders (39), self-compassion (40), positive experiences, and current life stressors. To note, data were also not collected
regarding the types of foods eaten in order to cope with stress. However, because individuals in this population with ACEs are known to have poorer diet
quality than those without ACEs (28), the foods consumed during stress eating are likely also less healthy (e.g. higher fat, higher sugar, higher calorie) (4)
among those with ACEs compared to those without ACEs. As a result, stress eating may be more harmful to the health of individuals with ACEs compared to
individuals without ACEs.

Other limitations in this study also exist. For example, the CES-D questionnaire has contextual and structural limitations, such as question vagueness and the
equal weighting schema of its items (23). Additionally, the CES-D is a measure of depressive symptoms at one point in time and would therefore not capture
individuals who have had depressive symptoms in the past and are currently in remission (24). The ACE score is similarly an imperfect measure of the
adverse experiences acquired during childhood. Since ACEs are self-reported, individuals must remember and recognize the adverse experience(s) from their
childhood, which can be especially difficult for individuals who have experienced trauma. Given the possibility for an adverse experience during childhood to
not fit into one of the screening questions, ACE scores may also be lower than the actual number of childhood adversities experienced, such that this study
underestimates the odds of the association with stress eating. These issues extend similarly to the AAE questions. Furthermore, the outcome of stress
eating was also self-reported. There are likely variations in self-awareness of stress eating, and the proportion of the population in this study that stress eats
frequently may be higher than indicated by our data as a result.

However, there were notable strengths as well. For one, the large sample size (n = 32,209) of this study enabled precise estimations of the association.
Furthermore, the ACE questionnaire utilized was succinct to minimize survey fatigue. Another strength of this study was the AAE variable. Few studies on
ACEs consider adverse experiences in adulthood, despite their potential to impact individuals similarly to ACEs (41-43). Additionally, we included ORs with
and without adjustment for mental/emotional well-being factors. While the demographics-only adjusted ORs likely provide the best approximation of the true
odds, the fully adjusted ORs demonstrate the pervasiveness of the association, namely that ACEs are associated with stress eating independent of
depression, adult adverse experiences, and locus of control.

Importantly, there is limited research on the potential impacts of frequent stress eating (37). Future studies should explore potential short- and long-term
health consequences as well as whether there are any benefits to this mechanism of coping. These impacts may depend on a variety of factors, including
variables not available in this study, such as the type and variety of food(s) consumed.

Furthermore, there are likely numerous causal mechanisms driving the ACE-stress eating association (27, 44-46). Additional studies are needed to delineate
the pathway from childhood trauma to stress eating in adulthood, and ultimately determine how to intercede in this pathway. Future research should explore
whether trauma interventions such as cognitive behavioral therapy, emotional eating interventions such as acceptance and commitment therapy (47), and
stress reducing practices such as mindfulness meditation (48) could disrupt the ACE-stress eating pathway and potential downstream health consequences.
Interventions such as these should be explored both in childhood (49) and adulthood, since earlier intervention may have a greater impact but be more
difficult to employ.

Future studies should also explore whether locus of control interventions can decrease adult stress eating frequencies (50). Baseline locus of control may
also be predictive of stress eating intervention efficacy. Studies investigating the efficacy of stress eating interventions should consider stratifying by ACE
exposure. Special attention should also be given to other factors found to increase odds of stress eating in the models developed for this study, including

female sex, depression, adult trauma, external locus of control, and having no or few emotional support figures.

While the fraction of daily to weekly stress eating found in this study is substantial, at 18% of the study population, and the relationship found between ACEs
and stress eating did not change by obesity nor diet quality, research and intervention focus on stress eating frequencies should be supplemented by
attention to types of foods consumed in stress eating. Providing access to healthier snacks, encouraging the purchase and consumption of healthier foods,
and educating individuals on healthy eating practices may help mitigate the impact of stress eating on health.

In conclusion, ACEs are associated with frequent adult stress eating in this racially diverse and largely low-income population of the southeastern US, even
beyond the impact of depression and other mental-emotional well-being factors. Thus, the present study suggests that individuals with ACEs are more likely
to stress eat during adulthood. Since ACEs and stress eating are each implicated in a diverse array of poor health outcomes, further investigation of this
association has translational and therapeutic potential.
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