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Abstract

Background: Experiencing stressful life events (SLEs) can negatively impact mental health and increase risk for
psychiatric disorders including eating disorders (EDs). Previous research has shown that childhood sexual abuse is
associated with some EDs, but less is known about the association between other non-sexual SLEs and EDs.

Method: A case-control study of individuals with (n =495, age mean + SD =29.1 + 9.8 years) and without (n =395,
age =30.2 + 11.7) self-reported lifetime history of EDs was conducted to compare history of self-reported SLEs.
Participants reported history of sexual (e.g., rape, other sexual assault) and non-sexual (e.g., emotional abuse, assault,
bereavement) life events using an adaptation of the Stressful Life Events Screening Questionnaire. Individuals with
EDs were divided into ED subtypes along the restricting — binge eating/purging spectrum to examine subtype
differences. Logistic regressions were conducted for each SLE and ED subtype to obtain odds ratios (ORs). We
report p-values corrected for multiple comparisons.

Results: Exposure to any SLE was significantly more common in individuals with EDs than in controls (OR =247,

p < .001). Specifically, rape, other sexual assault, and emotional abuse were significantly more common among
individuals with a history of binge-eating/purging ED subtypes (ORs = 2.15-3.58, p’s < .01) compared with controls.
Furthermore, history of life-threatening disease and loss of a close relative/partner/friend were associated with some
ED subtypes. The association between SLEs and EDs was stronger for individuals who had experienced multiple
SLEs.

Conclusion: By investigating a range of different SLEs, we showed that both sexual and non-sexual SLEs were
more common in individuals with a history of EDs (binge-eating/purging subtypes) than controls. Results highlight
the importance of assessing a variety of past SLEs in risk assessment for different EDs.
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Introduction

Anorexia nervosa (AN), bulimia nervosa (BN), and
binge-eating disorder (BED) are eating disorders (EDs)
characterized by dysregulated food intake. Both genetic
and environmental risk factors have been implicated in
the development and maintenance of EDs [1, 2]. Nega-
tive or stressful life events (SLEs) are among many envir-
onmental risk factors that have garnered interest in the
ED field. In the context of this paper, we consider all
negative and potential stressful life events together, in-
cluding various forms of abuse, assault, bereavement, car
accidents, being threatened, been diagnosed with a
serious disease, etc. Many of these events are commonly
referred to as ‘traumas’, but considering the diversity of
events included we collectively refer to these as SLEs.
Childhood maltreatment, particularly sexual abuse, is
among those most studied and has been implicated as a
risk factor for the development of EDs [3-5], and a pre-
dictor of treatment dropout [6, 7]. A meta-analysis by
Molendijk and colleagues [4] found that childhood mal-
treatment was two to four times more common among
individuals with EDs than healthy controls, and was as-
sociated with more severe ED symptoms, earlier onset
age, and more frequent binge-eating and purging
behaviours.

To date, associations between SLEs and EDs are more
consistent for binge-eating/purging subtypes (i.e., BN
and BED) than restricting (i.e., AN) subtypes [3, 4, 8-
12]. A recent review of published risk factor meta-
analyses investigating a range of risk factors found evi-
dence for childhood sexual abuse as a risk factor for BN,
while the evidence was weaker for the other ED subtypes
[13]. A stronger association between adverse events and
binge-eating/purging behaviors has also been reported in
individuals with AN, where both childhood and adult
sexual abuse were more commonly associated with the
binge-eating/purging subtype (AN-BP) than the restrict-
ing subtype (AN-R), and was associated with more post-
traumatic stress disorder (PTSD) symptoms, emotion
dysregulation, and treatment dropout [14-16]. Thus,
converging evidence suggests that SLEs, both in child-
hood and later in life, may be selectively associated with
binge-eating/purging EDs. The evidence is more mixed
for AN, and few studies directly address differences be-
tween AN-R and AN-BP.

Although the majority of research on SLEs in EDs has
focused on childhood sexual abuse [5, 17-19], other
types of childhood SLEs have also been associated with
EDs, including physical and emotional abuse [4, 20, 21].
Studies investigating lifetime SLEs in different popula-
tions have found increased risk of ED symptoms in vic-
tims of sexual assault [22-24] and in female war
veterans who have experienced traumatic events and/or
assaults [25]. A range of relatively common childhood
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events such as parental illness, parental divorce, chan-
ging schools, and bullying, have also been asociated with
EDs [26-28]. Despite a rich literature highlighting many
different types of traumatic or stressful events as signifi-
cant predictors of risk for mental problems [29], we
know little of how common various SLE exposures are
among individuals with EDs.

As such, exisiting research supports an association be-
tween different SLEs and some EDs, with the most con-
clusive evidence available for highly traumatic
experiences such as sexual abuse. Less is known about
other stressful life experiences, and studies investigating
other types of SLEs throughout life and their potential
associations with different EDs are scarce. Also, few
studies have directly investigated how different SLEs are
associated with specific EDs (including the two AN sub-
types). This has been identified as an important topic for
research in recent literature [13, 30], and could have im-
plications for our understanding of the etiology and
treatment strategies for EDs.

The current study explored history of SLEs in individ-
uals with a lifetime history of EDs and controls. Specific-
ally, we investigated a) whether exposure to a variety of
SLEs differed between individuals with a history of EDs
and controls, and b) if the association was stronger for in-
dividuals who had experienced multiple types of events.
Moreover, we explored differences in SLE exposure across
different ED subtypes and report results separately for
each subtype compared with controls. The main hypoth-
esis was that SLEs would be more prevalent in individuals
with EDs than in controls. We also hypothesised that the
association between SLEs and EDs would be stronger for
binge-eating/purging subtypes than restrictive subtypes,
and that it is more common for individuals with EDs to
experience multiple types of SLEs.

Methods

Design

The present study used data from the Eating Disorders:
Genes & Environment (EDGE) project; a cross-sectional
study of Norwegian adults investigating a variety of risk fac-
tors for EDs. The study was approved by the Norwegian Re-
gional Committee for Medical and Health Research Ethics
(#2017/0606), and all procedures were performed in accord-
ance with ethical guidelines and regulations. All participants
provided written informed consent.

Participants and procedures

Norwegian residents over the age of 16 were invited to
participate in the study by completing an online test bat-
tery including questions regarding ED history and expe-
riences of SLEs. Individuals with and without lifetime
EDs were invited to participate, and recruitment was tar-
geted at user organisations for EDs and specialised ED
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treatment units in Norway to reach individuals with a
lifetime ED. Recruitment through online/social media
platforms (e.g., websites, Facebook), and flyers and post-
ers at Norwegian universities targeted both case and
control participants. Data were collected between June
2019 and January 2020.

The ED100K (see below) was used to classify cases
and controls according to the presence or absence of
lifetime DSM-5 EDs [31]. A total of 890 participants
were classfied as either cases (7 =495) or controls (n =
395) according to DSM-5 criteria. Individuals with BN
and/or BED (BN/BED #n =180) were combined in one
group due to the considerable overlap between the two
subtypes in lifetime diagnoses. In addition, previous re-
search has found associations between SLEs and the
shared symptomatology of these subtypes (i.e., binge-
eating), suggesting that there may be underlying pro-
cesses that are distinct for binge-eating/purging type dis-
orders when compared to EDs characterised by
restricting behaviours [4, 32]. AN was divided into the
two subtypes (AN-R n =65 and AN-BP n=114) to fur-
ther explore this hypothesis. A mixed ED group (AN/
BN/BED #n =133) included all individuals who at some
point in their life had met criteria for both AN and BN
and/or BED, further emphasising the high crossover be-
tween the ED diagnoses over time. We were unable to
determine subtype for three individuals in the ED group
who were excluded from the subtype analyses. We also
calculated the ED onset age, defined as the earliest age
of clinically significant symptoms (e.g., low weight, fre-
quent binge eating, compensatory behaviours such as
purging, etc.).

Measures

EDIOOK. The self-report measure ED100K (version 2)
was used to assess lifetime history of AN, BN, and BED
according to DSM-5 criteria [33]. The ED100K has
shown good predictive validity for the different ED types
when validated against the Structural Clinical Interview
(SCID) for DSM-5 [33], The measure was adapted to fit
the study design and was translated into Norwegian
(then back-translated to ensure correspondence). The
ED100K contains questions about frequency, duration,
and severity of core ED features (e.g., weight history,
binge eating, compensatory behaviors) and the age of
onset for these features. This enabled us to distinguish
between ED cases and controls as well as assigning the
individuals with EDs to different subtypes.

Stressful life events screening questionnaire - adapted
(SLESQ). The SLESQ is a validated instrument to assess
history of different types of stressful events in clinical
and non-clinical populations [34]. The current study
used an adapted version of the Norwegian translation
developed by Thoresen and Overlien [35]. Twelve

Page 3 of 12

different items (SLEs) were included in the current
study; disease (serious/life threatening), accident (ser-
ious/life threatening), assault (e.g., physical attack or
robbery), bereavement (loss of a close relative, partner,
or friend), rape, other sexual assault (unwanted sexual
contact/touching), childhood physical abuse (before 18
years of age), adulthood physical abuse (after 18 years of
age), emotional abuse, threatened (with a weapon or by
threat of force), witnessed (witnessed a situation where
another person was hurt, died, or was abused), and other
(any other situations of serious threat to life, health, or
safety; this item was not specified further). The complete
list of questions is included in Table 1. For each of these
items, the participants indicated whether they had expe-
rienced the event (“yes” or “no”), and at what age (first
occurrence). For some items (rape, other sexual assault,
adulthood physical abuse, childhood physical abuse,
emotional abuse, threatened), we also asked how many
times the event in question had occured. In addition to
the individual items, all participants who responded
“yes” to one or more events were coded as “yes” on an
overall “Any SLE” variable.

Eating disorder examination-questionnaire (EDE-Q).
The EDE-Q is a self-report measure assessing ED psy-
chopathology in the past 28 days [36], and a Norwegian
translation has been previously validated [37]. For the
present study, only the global EDE-Q sum scores were
used to compare current ED symptoms and behaviours
in cases and controls. The measure demonstrated good
internal consistency: a =.96 for controls and a =.95 for
the ED group.

Analysis

For the main analysis, logistic regressions were per-
formed for SLEs comparing each of the ED diagnostic
groups with the control group. Odds ratios (ORs) and
95% confidence intervals (Cls) are reported as a measure
of effect for each comparison. In all regression models,
ED outcome (subtype) was the dependent variable, and
the specific SLE (e.g., rape) was entered as a dichotom-
ous predictor (independent variable). We added gender,
age, and education as covariates in all models as these
variables have been associated with EDs [1], and to re-
duce recall bias. Unadjusted regression models were
conducted without covariates, but these are not reported
as the overall pattern of results was similar to the ad-
justed model.

To investigate whether individuals with EDs had expe-
rienced a higher number of SLEs than controls, three
levels of SLE exposure were defined: none, one or two
types, three or more types. As the measure of SLE num-
ber was heavily skewed (majority, >75%, of participants
had experienced between zero and four SLE types), this
categorisation was preferred over the continuous
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Table 1 Items included in the adapted version of the Stressful Life Events Screening Questionnaire (SLESQ), English translation

Item number Description

1: Life-threatening Have you ever had a life-threatening iliness/disease?
disease

2: Accident Were you ever in a life-threatening accident?

3: Physical assault

4: Bereavement
suicide?

5: Rape

Was physical force or a weapon ever used against you in a robbery or assault?

Has an immediate family member, romantic partner or very close friend died as a result of accident, homicide, or

Has anyone (parent, other family member, romantic partner, stranger, or someone else) ever forced or threatened you

into having intercourse, oral, or anal sex against your will, or when you were in some way helpless?

6: Other sexual assault

Other than experiences you have already described, has anyone ever touched your genitals or made you touch theirs

against your wishes, or when you were in some way helpless?

7: Childhood physical
abuse

8: Adulthood physical
abuse

harm you?

9: Emotional abuse

10: Threatened

When you were a child, did a parent, caregiver or other person ever kick you repeatedly, beat or otherwise attack or

As an adult (> 18 years), have you ever been kicked, beaten, slapped around or otherwise physically harmed by a
romantic partner, date, sibling, family member, stranger, or someone else?

Has a parent or a romantic partner systematically ridiculed you, humiliated you, or called you worthless?

Other than the experiences already covered, has anyone ever threatened you with a weapon, like a knife or gun?

11: Witnessed a traumatic Have you ever witnessed another person being killed, seriously injured, or sexually or physically assaulted?

event
12: Other

Other than the events you have already described, have you ever been in any other situations that was extremely

frightening or horrifying, or where you felt very helpless?

measure to specifically compare low (0), medium (1 or
2), and high (=3) exposure to SLEs while securing rela-
tively even numbers in all groups. This variable was then
used to perform logistic regressions comparing the dif-
ferent levels of SLE exposure as predictors for ED out-
come (with gender, age, and education as covariates).

Separate analyses of variance (ANOVAs) were used to
compare differences in continous variables between case
and control groups.

In all models, alpha levels were adjusted using the
Bonferroni-Holm correction for multiple comparisons
within each family of tests. To ease interpretation, we re-
port corrected p-values and p<0.05 was considered

statistically significant. All analyses were conducted
using R version 4.0.3 [38].

Results

Participant characteristics

Table 2 shows sample characteristics. The sample com-
prised individuals between the ages 16-78 years (M =
29.5 £ 10.6), and was predominantly female (95%). The
lifetime ED group did not differ from controls on age or
current body mass index (BMI, kg/m> based on self-
reported weight and height). The majority (89%) of the
ED group reported having received treatment for an ED,
and they had a higher EDE-Q global score than controls
(p<.001). The control group had significantly higher

Table 2 Descriptive statistics for individuals with and without lifetime EDs (overall ED and split by subtype)

Lifetime ED Any ED AN-R AN-BP BN/BED AN/BN/BED No ED (control)
status (n =495) (n =65) (n=114) (n =180) (n=133) (n =395)
M (SD) Range M (SD) Range M (SD) Range M (SD) Range M (SD) Range M (SD) Range
Age (years) 29.08 16-69 27.20 16-58 2749 16-66 3046 16-65 29.70 16-69 30.16 16-78
(9.76) (9.19) (9.82) 9.71) (9.93) (11.66)
EDE-Q global 332 0-6 262 0-5.37 3.50 0.14-59 319 0.18-6 3.68 0-6 1.28 0-5.72
score (1.54) (1.40) (1.69) (1.36) (1.59) (1.26)
Current BMI 23.85 12.42- 19.97 14.77- 19.78 1242- 2945 18.44— 21.51 12.98- 23.94 16.04-
(7.29) 58.59 (2.68) 3233 (3.55) 3862 (8.29) 5859 (4.46) 4648 (4.47) 48.67
ED onset age 15.09 4-50 15.75 6-26 15.39 8-50 14.76 4-35 15.01 6-49 -
(years) (4.58) (341) (4.92) (4.66) (4.28)
Number of SLEs  2.59 0-12 1.74 0-8 260 0-12 274 0-11 285 0-9 1.56 0-11
(0-12) (2.31) (2.22) (2.40) (2.26) (2.28) (1.87)

Abbreviations: AN anorexia nervosa (AN-R = restricting subtype, AN-BP = binge-eating/purging subtype), BED binge-eating disorder, BMI body mass index, BN
bulimia nervosa, ED eating disorder, EDE-Q Eating Disorder Examination-Questionnaire, SLE = stressful life events
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completed education (p =.002); more individuals had
completed university education <4years in the control
group (28.9%) than the ED group (18.4%). The average
age of ED onset was 15 years, and the average age re-
ported for any SLE was between 10 and 14 years for the
dfferent ED subtypes. Frequency and age for the differ-
ent SLEs are listed in Table 3.

Are SLEs more common in individuals with EDs than
controls?

A total of 81% of all individuals with lifetime EDs had
experienced one or more SLEs, compared to 65% in the
control group. Many of the SLEs assessed were events
that are commonly experienced throughout a lifetime
(e.g., bereavement) and we therefore expected the major-
ity of both cases and controls to report at least one SLE.
Of the total ED sample, 56% had experienced one or
more SLEs prior to ED onset. Of all the individuals in
the ED group who reported a history of SLEs, 68% re-
ported that at least one of the SLEs had occurred prior
to ED onset age. The overall case-control comparison of
exposure to any SLE in individuals with and without life-
time EDs yielded an OR of 2.47 (95% CI 1.80-3.40,
p <.001). Individuals in the AN-BP, BN/BED, and AN/
BN/BED groups had significantly higher frequency of
any SLE than individuals in the control group (all p’s <
.05; see Table 4). Individuals with AN-R did not differ

Page 5 of 12

significantly from controls

(p > .05).

in overall SLE history

What types of SLEs are associated with the different EDs?
The most commonly reported specified SLE in both ED
and control groups was emotional abuse (43 and 21%,
respectively). The second most common was other sex-
ual assault (35% of ED group, 19% of controls), followed
by rape for the ED group (28% of ED, 14% of controls)
and child physical abuse for the controls (22% of ED,
16% of controls). This pattern was similar for each of
the ED subtypes, except for AN-R where other sexual
assault (26%) was more common than emotional abuse
(23%). This is shown in Table 3.

Of all the specified SLEs in the study, three events
reached significance (all p<.05) for the three groups
AN-BP, BN/BED, AN/BN/BED compared with controls:
rape, other sexual assault, and emotional abuse (Table
4). Disease was significant for the AN-BP (p =.029) and
the AN/BN/BED (p=.018) groups, and bereavement
was significant for the BN/BED group only (p =.038). In
addition, individuals in all ED groups (including AN-R)
scored significantly higher than the control group on the
SLE category “other”, which was also the most com-
monly reported of all the SLE items across all groups.

Follow up analysis for the SLEs reaching significance
for the three binge/purge ED groups (rape, other sexual

Table 3 Descriptives and age of stressful life events for individuals with lifetime eating disorders and controls

SLE type An-R AN-BP BN/BED AN/BN/BED No ED
(n =65) (n=114) (n =180) (n=133) (n =395)
n % Ageb (years) n % Ageb (years) n % Ageb (years) n % Ageb (years) n % Ageb (years)

M (SD) M (SD) M (SD) M (SD) M (SD)
Any SLE® 43 662 114 (75) 91 798 107 (6.5) 153 85 115(7.0) 115 86.5 104 (6.7) 255 646 147 (106)
Disease 7 108 279 (16) 18 158 174 (9.9) 15 83 176(154) 23 173 2110112 30 76 27.1(193)
Accident 2 31 24(00 7 61 233(106) 13 72 133 (54) 9 68 196 (74) 30 76 204 (142)
Assault 3 46 7535 11 96 187 (938) 21 117 187 (7.1) 19 143 188 (7.0 24 6.1 204 (79)
Bereavement 5 77 1349 27 237 183(85) 40 222 168 (7) 25 188 214 (93) 51 129 19 (9.66)
Rape 8 123 173(10.7) 33 289 128(59) 57 31.7 151 (5.1) 39 293 123(62) 56 142 163 (6)
Other sexual 17 262 143 (7.8) 41 36 132 (56) 59 328 133 (6.1) 47 353 132 (5.7) 72 182 157 (6.8)
assault
Childhood physical 9 138 8(53) 22 193 73 (45) 43 239 84 (39) 29 218 72(50) 62 157 81 (43)
abuse
Adulthood 7 108 19(81) 14 123 224 (63) 31 172 204 (6.8) 18 135 21.8(23) 24 6.1 218(5.7)
physical abuse
Emotional abuse 15 23.1 81 (54) 43 37.7 10.1 (66) 80 444 119 (66) 60 451 202 (82) 79 20 133(88)
Threatened 2 31 185(149) 8 70 168(5.1) 12 67 138(7.7) 1290 144838 24 6.1 203 (838)
Witnessed a 5 77 10(35) 17 149 131 (79 17 94 129 (76) 18 135 17.1(133) 31 78 156(87)
traumatic event
Other 33 508 132 (6.6) 55 482 133(72) 105 583 15.7 (86) 80 602 138 (83) 132 334 189 (120)

Abbreviations: AN anorexia nervosa (AN-R = restricting subtype, AN-BP = binge-eating/purging subtype), BED binge-eating disorder, BN bulimia nervosa, ED eating

disorder, SLE stressful life event

#Any SLE” measures all individuals reporting at least one of the listed SLE types

PAge at which the SLE occurred
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assault, and emotional abuse) revealed no significant dif-
ferences in age of event between groups except for a
slightly lower age for rape in the mixed AN/BN/BED
group (M =12.3 +6.2) than controls (M =16.3+6.0; p =
.028). The frequency of sexual assault was also higher in
the BN/BED (M =2.5%1.19) group than in controls
(M =1.59 +0.86; p <.001). No other group differences in
frequency were significant. In the ED sample as a whole,
the proportion of reported SLEs that had occurred prior
to ED onset age was 43.1% for rape, 56.6% for emotional
abuse, and 49.4% for other sexual assault.

Is the association between SLEs and EDs stronger for
individuals with a history of multiple SLEs?

Individuals with EDs reported experiencing a higher
number of different SLEs (M = 2.6, My, = 2) than indi-
viduals in the control group (M =1.6, My, = 1; p <.001).
The overall case-control comparison showed that indi-
viduals in the ED group were significantly more likely to
have experienced three or more SLEs (OR 2.08, 95% CI
1.49-2.90), than one or two SLE types (OR 1.82, 95% CI
1.30-2.57) compared with controls (see Table 5). Apart
from the AN-R subtype, a pattern emerged that was
consistent with a cumulative effect of multiple SLE types
for all subtypes (AN-BP, BN/BED, AN/BN/BED). Thus,
there was support for an association between binge-
eating/purging EDs and SLEs that was stronger for indi-
viduals with more extensive SLE history.

Discussion

The current study investigated the history of a variety of
different lifetime SLEs in individuals with and without
lifetime EDs, differentiated by subtype. Individuals with
binge-eating/purging subtypes of EDs had experienced
SLEs more often than controls, and it was more com-
mon for these groups to be exposed to multiple types of
events. Rape, other sexual assault, and emotional abuse
were significantly more common in the ED group as a
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whole than in the control group, and this held true for
all ED subtypes with the exception of AN-R. This is con-
sistent with previous research reporting a stronger asso-
ciation between a range of SLEs and binge-eating/
purging EDs than restrictive AN [4, 12, 26, 39, 40]. The
event category “other SLE” was significantly more com-
mon in all ED groups, and certain SLEs (bereavement
and life-threatening disease) were more common for
only some ED subtypes. The average onset age for both
ED onset and SLE was during adolescence, and the ma-
jority of SLEs in the ED group occurred prior to ED on-
set. More than half of the ED group had experienced at
least one SLE prior to developing significant ED symp-
toms, which raises the possibility that such events can be
a trigger contributing to the onset of EDs. By assessing a
number of different SLEs throughout life, we showed
that both non-sexual and sexual SLEs are associated
with binge-eating/purging EDs and thus add to the
growing knowledge of sociocultural factors in EDs.

Our findings support the observation that exposure to
SLEs is more prevalent among individuals with binge-
eating/purging EDs than controls. These individuals
were between two and three times more likely than con-
trols to have experienced any SLE, with the highest indi-
vidual associations being for sexual and emotional abuse.
The association was also stronger for those with a higher
number of different SLEs. This finding is consistent with
other research showing a cumulative effect of multiple
adversities on a range of negative health outcomes [41].
The strength of the associations in the present study is
comparable to previous studies finding OR’s in the range
of 2-3 for different types of adversities including emo-
tional, physical and sexual child abuse, sexual assault,
family disruption, parental psychiatric illness, parental
teasing, and bullying [3, 26, 40, 42—-45]. We have previ-
ously reported associations between school-age bullying
and EDs in the same sample as the present study, with a
similar pattern of results [28]. Together, these findings

Table 5 Associations between multiple SLEs and ED groups (overall and by subtype) versus controls (controlled for age, gender,

and education)

Diagnosis No SLEs  One or two Three or more One or two SLEs vs Three or more SLEs vs
SLEs SLEs no SLEs one or two SLEs

n (%) n (%) n (%) OR (95% ClI) p-values corrected* OR (95% ClI) p-values corrected*
No ED (control) 140 (35%) 167 (42%) 88 (22%) - - - -
Any ED? 92 (19%) 192 (39%) 211 (43%) 1.82 (1.30-2.57) .004 2.08 (1.49-2.90) < .001
AN-R 22 (34%) 28 (43%) 15 (23%) 1.17 (0.64-2.17) 1.000 1.14 (0.56-2.27) 1.000
AN-BP 23 (20%) 39 (34%) 52 (46%) 1.52 (0.87-2.73) 446 2.58 (1.55-4.34) .002
BN/BED 27 (15%) 69 (38%) 84 (47%) 2.13 (1.30-3.57) .017 2.24 (1.48-3.42) .001
AN/BN/BED 18 (14%) 55 (41%) 60 (45%) 2.71 (1.54-4.99) .005 1.94 (1.22-3.10) .021

Abbreviations: AN anorexia nervosa (AN-R = restricting subtype, AN-BP = binge-eating/purging subtype), BED binge-eating disorder, BN bulimia nervosa, C/

confidence interval (95%), ED eating disorder, OR odds ratio, SLE stressful life event

2Any ED” refers to all individuals with a lifetime ED (any subtype)

*p-values corrected for multiple comparisons using Bonferroni-Holm, boldface indicates statistical significance (p < 0.05)
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indicate that history of SLEs is common among individ-
uals with EDs, underscoring the importance of environ-
mental factors in these patient groups.

Various SLEs were more common in individuals with
AN-BP, BN/BED, and AN/BN/BED than controls,
whereas this was not the case for the AN-R group.
While we note that these analyses could be underpow-
ered due to a relatively small sample size for the AN
subtypes (n =65 for AN-R, n=114 for AN-BP), other
studies have found similar subtype differences regarding
AN-R [14, 16]. Why individuals with restricting ED sub-
types would be less likely to have experienced SLEs is
unclear. One interpretation is that SLEs and traumas
cause behaviors that are characterized by impulsivity, as
many studies have found associations between SLEs and
other impulsive behaviours and maladaptive coping such
as suicide attempts [46] and substance abuse [47, 48] in
addition to the more ED specific behaviours binge eating
and purging [4, 10, 49]. Behavioural impulsivity has also
been shown to mediate the relationship between child-
hood abuse and binge eating and purging in non-clinical
populations [50, 51]. Relatedly, personality traits such as
sensation seeking and disinhibition have been associated
with both BN/BED and victimisation experiences [52].
In addition, SLEs might differentially affect BN and BED
— and different types of SLEs could be related to specific
types of binge/purge symptoms. This would be obscured
due to the combination of BN and BED in one group in
the current study, and would need to be explored in fu-
ture research.

In line with findings implicating an association be-
tween impulsive psychopathologies and SLEs, it has been
suggested that AN-R in particular might have a different
etiology than other EDs [1, 26, 53]. Different genetic
pathways and interactions between genetic profile and
traumatic events could thus account for the observed
difference between restricting and binge-eating/purging
EDs [54-56]. Genetic research on AN has also found
both psychiatric and metabolic genetic correlations [57],
and it is noteworthy that heritability estimates are higher
in restricting than binge-eating/purging EDs, possibly
suggesting a more biological etiology [58]. These obser-
vations along with the findings in the present study, may
indicate that environmental stressors and triggers are
more important in the etiology of binge/purge ED sub-
types than restricting subtypes, which could have clinical
implications for prevention and treatment.

In terms of specific SLEs, our results highlight that a
range of SLEs are commonly experienced by individuals
with EDs. This is in line with previous findings (e.g., [4,
59]). Sexual traumas (rape and other sexual assault) were
significantly associated with binge-eating/purging ED
subtypes in the current study. This is consistent with
previous literature highlighting sexual abuse in
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childhood [3-5] and sexual assault and harassment in
adulthood [23, 42, 60-63] as risk factors for ED psycho-
pathology and diagnosis. We also found that emotional
abuse was significantly associated with binge-eating/pur-
ging EDs. This was common for both cases and controls
(20-45%), and resulting ORs were particularly high
(2.54-3.27). Emotional abuse has previously been stud-
ied mainly in childhood and adolescence and although
fewer studies are available than for sexual abuse, the re-
search supports a role of childhood emotional abuse in
EDs [4, 16, 20, 21]. Additionally, bereavement was sig-
nificantly associated with BN/BED, which is consistent
with a recent review highlighting non-abusive family-
related risk factors [64]. Having a serious or life-
threatening disease was significantly associated with AN-
BP and AN/BN/BED. This could be consistent with pre-
vious research implicating immune system disturbances
as risk factors for EDs [13, 65, 66], but we cannot rule
out the possibility that some participants might have
responded “yes” to this item because of their ED—for
example in the case of somatically unstable AN or other
complications. The final SLE category “other stressful
life events” was also significant for all ED groups. This
could include a range of different life experiences (for
example divorce, financial difficulties, etc.), and indicates
that there could be many more SLEs other than «typ-
ical» traumatic experiences that could be of interest to
investigate in ED populations.

On average, most of the significant events occurred
during early to middle adolescence in the present study.
Thus, the average age for the significant SLEs associated
with EDs was between 10 and 21 years for the different
diagnostic groups, indicating that many of these events
would have coincided with ED onset age (average 15
years). Indeed, in 68% of the individuals with EDs who
reported SLEs, at least one event occured prior to our
calculated ED onset age based on presence of symptoms.
This is consistent with the notion that these events
could be risk factors for the development of EDs [2], and
in line with a handful of longitudinal studies finding in-
creased risk of disordered eating in individuals who have
experienced childhood maltreatment or other traumas
[67-70]. Moreover, in a study by Brewerton et al. [71],
history of victimisation and PTSD symptoms were asso-
ciated with child onset binge eating, as opposed to adult
onset. Thus, the timing of ED onset and SLE occurrence
is an important factor to include in future studies. As
there are still unanswered questions regarding the mech-
anisms of the associations between EDs and SLEs, fur-
ther prospective studies are needed to explore this and
extend to a wider range of lifetime experiences.

Although childhood physical abuse has previously
been linked to EDs [3, 4], both childhood and adulthood
physical abuse were among the SLEs not significicantly
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associated with EDs in the present study. Some of these
non-significant associations could be due to low power,
as some events were infrequent in both ED and control
groups. For example, being threatened was only experi-
enced by 3-9% of individuals in all groups. The low
prevalence for some events can be due to cultural and
societal factors, as for example childhood maltreatment
is less common in Scandinavian countries compared to
the US and many other countries [72—74]. As such, we
contribute to the current understanding of stressful life
events and EDs by highlighting the role of sexual and
emotional stressors, while not ruling out the possibility
that other types of events may be important.

The current study used a convenience sample, and re-
cruited participants mainly through online channels.
Many of the participants were reached through ED-
specific social media accounts and user-forums. This
might have biased our sample towards more severe ED
presentations, with a higher proportion of AN in the ED
case group than what we would expect in the general
population. In addition, this sampling method is likely to
reach predominantly younger participants, and the sam-
ple had an average age of = 30yrs. (Mdn=27). We
therefore acknowledge that the ED case groups in the
current study may not be representative of the ED popu-
lation at large. However, as previous research has also
found, there seems to be a subgroup of individuals with
EDs who have a history of SLEs that may be related to
the development, maintenance, severity, or clinical pres-
entation of their symptoms. The co-occurrence and rela-
tionship between ED symptoms and SLE history has
implications for treatment strategies for this group, and
we refer to other studies providing in-depth discussions
and experiences about the clinical interventions and
treatment delivery for these individuals [75-77].

Our study has a number of limitations. First, we used
self-report measures both for establishing ED status and
for documenting SLEs. However, we used a comprehen-
sive and previously validated measue (ED100K) for ED
assessment and a validated measure for SLEs. Second,
the retrospective nature of our study may introduce re-
call bias, which we attempted to account for by control-
ling for current age. This design also precludes us from
drawing causal inferences, and further studies are
needed to explore potential bi-directional relationships
or third-variables that could affect the associations be-
tween SLEs and EDs. For example, we did not measure
PTSD symptoms in the current study and we cannot de-
termine whether the observed differences were influ-
enced by such symptoms. Third, we did not consider
events such as for example military experiences or nat-
ural disaster, and there could be other events that are as-
sociated with EDs not explored in the current study.
Fourth, we did not include a psychiatric control group,
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and the sample was predominantly female. We also lack
information regarding race or ethnicity of our sample,
but note that the population of Norway is primarily of
Northern European descent. Last, we did not directly
compare ED subtypes as these comparisons would likely
suffer from low power, and we combined BN and BED
into one group which prevented us from investigating
potential differences in SLE history for these two
subtypes.

Conclusions

The current study showed that SLEs were more fre-
quently reported by individuals with binge-eating/pur-
ging EDs than controls. While previous studies of SLEs
have typically focused on sexual abuse, we queried a
number of different events and found that both sexual
(e.g., rape, other sexual assault) and non-sexual (e.g.,
emotional abuse, bereavement) events were more com-
mon among individuals with a history of EDs. These
events may consistute risk factors, but prospective stud-
ies are needed to establish this further. Future studies
are also needed to explore if timing of events is import-
ant, and whether there is a dose-response relationship
between SLEs and EDs. In addition, an interesting av-
enue for further research is the exploration of potential
gene — environment interactions, which may be relevant
in the study of risk factor assessment for EDs [78]. Our
results highlight that one or more SLEs are more com-
monly reported in individuals with ED subtypes marked
by binge eating and purging than in controls, and en-
courage thorough assessment of SLEs to inform case
conceptualization, treatment strategies, and risk assess-
ment for this patient group.
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