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Abstract

Background: Childhood abuse and other early-life stressors associate with being overweight or obese later in life. In addition to
being overweight, unhealthy weight control behaviors (e.g., vomiting, using diet pills, fasting, and skipping meals) have been shown to be
common among adolescents. To our knowledge, the association between these behaviors and adverse childhood experiences (ACEs)
remains unexamined.
Methods: We examined the association of ACEs to body mass index (BMI) and unhealthy weight control behaviors among 449 Finnish
adolescents aged 12 to 17 years admitted to an acute psychiatric hospital unit between April 2001 and March 2006. We used the Schedule for
Affective Disorders and Schizophrenia for School-Age Children Present and Lifetime (K-SADS-PL) and the European Addiction Severity
Index (EuropASI) to obtain information about ACEs, psychiatric diagnoses and weight control behaviors. BMI was calculated using the
weight and height measured for each adolescent upon admission.
Results: Girls who experienced sexual abuse were more likely to be obese (OR: 2.6; 95% CI: 1.1–6.4) and demonstrate extreme weight loss
behaviors (EWLB) (OR: 2.2; 95% CI: 1.0–4.7). Among girls, parental unemployment is associated with an increased likelihood of obesity
(OR: 3.5; 95% CI: 1.2–9.6) and of being underweight (OR: 3.6; 95% CI: 1.1–11.6). A proneness for excessively exercising was found
among girls who had witnessed domestic violence (OR: 3.5; 95% CI: 1.4–9.2) and whose parent(s) had died (OR: 5.4; 95% CI: 1.1–27.7).
Conclusion: This study showed that female adolescents with a history of traumatic experiences or difficult family circumstances exhibited an
elevated likelihood of being obese and engaging in unhealthy weight control behaviors.
© 2016 Elsevier Inc. All rights reserved.
1. Introduction

Several studies have documented an association between
childhood traumatic events and the development of obesity
later in life [1–4]. A study from the United States found that,
among a sample of adult patients seeking surgical treatment
for obesity, approximately one-fifth had been exposed to
sexual and physical abuse and over one-third had witnessed
violence [3]. In addition, less severe forms of early-life
stressors, such as separation from a mother or father or
parental marital problems, were associated with an increased
risk of obesity in adulthood [1].
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However, only few studies have examined the influence
of ACEs on being overweight or obese during adolescence
[5–8]. A cross-sectional survey of secondary school students
aged 13 to 16 years in the Netherlands indicated that, among
boys, a history of physical abuse increased their risk for
obesity by 1.8 times, while a history of sexual abuse
increased their risk by 2.5 times [8]. Another study from the
United States showed that cumulative ACEs doubled the risk
of being overweight or obese in a pediatric population
compared to children free from ACEs [6]. Emotional, sexual,
and physical abuses, as well as household dysfunction such
as parental alcohol or drug abuse, mental illness, and
divorce, frequently fall under the term adverse childhood
experiences (ACEs) [9–12].

Previous studies have established a connection between
various forms of childhood abuse and excess weight or
obesity [2,13,14]. Unhealthy weight control behaviors, such
as vomiting, use of diet pills, fasting, and skipping meals are
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common among adolescents [15,16]. To our knowledge, the
association between these behaviors and ACEs remains
unstudied in adolescent populations. Therefore, this study
aimed to examine the association and cumulative effect of
various ACEs on becoming overweight or obese, and to
determine the relation of engaging in unhealthy weight
control behaviors in a clinical sample of 12 to 17 year old
inpatients in Northern Finland.
2. Materials and methods

2.1. Study sample

This study represents a portion of the Study-70 project,
described in detail elsewhere [17,18]. The original study
sample consisted of 508 (300 girls and 208 boys) adolescent
psychiatric inpatients aged 12 to 17 years (mean, 15.4 years)
consecutively admitted for acute psychiatric hospitalization
to unit 70 at Oulu University Hospital between April 2001
and March 2006. From these 508 adolescents, data on weight
or height were absent for 59 individuals. Thus, our final
study sample was 449 patients (271 girls and 178 boys). We
found no difference based on age, sex, or place of residence
between the 59 individuals for whom data on height or
weight were missing and the final study sample. No
differences existed in the prevalence of a fear of becoming
obese, exercising excessively, extreme weight loss behaviors
(EWLB), or binge eating in a comparison of the final study
sample to those excluded from the analyses. The Ethics
Committee of the University of Oulu, Finland approved the
study protocol.
2.2. Instruments

The treating physicians or trained medical students
interviewed adolescents during their hospitalization using
the semi-structured Schedule for Affective Disorder and
Schizophrenia for School-Age Children Present and Lifetime
(K-SADS-PL) (Kaufman et al. 1997) to determine the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnoses, and to identify
unhealthy weight control behaviors. Using the K-SADS-PL
interview, the test–retest reliability of diagnoses was rated as
good to excellent, and the inter-rater agreement and
concurrent validity were both high [19,20]. The data for the
present study were collected using K-SADS-PL, with the
exception of place of residence, information about parental
divorce, death, and employment status, and any psychiatric
and substance-related problems. This additional information
was obtained from interviews using the European Addiction
Severity Index (EuropASI) [21] and conducted by trained
nurses on unit 70. EuropASI is a face-to-face structured
interview shown to yield highly satisfactory results in terms of
its reliability and validity when applied to substance-abusing
populations [21].
2.3. ACE variables

Information on domestic violence and exposure to sexual
or physical abuse was based on the screening section for
post-traumatic stress disorder (PTSD) within the
K-SADS-PL interview. Adolescents were asked whether
they had witnessed domestic violence (the child witnessed
explosive arguments involving threatened or actual harm to a
parent; yes or no), experienced physical abuse from a
parent(s) (bruises sustained on more than one occasion or
had sustained a more serious injury; yes or no), or had
experienced any form of sexual abuse (isolated or repeated
incidents of genital fondling, oral sex, or vaginal or anal
intercourse; yes or no).

Information regarding the employment status of a
patient's mother and father was gathered during the
EuropASI interview (a mother or father was defined as
being employed if s/he held a regular full- or part-time job).
Data on psychiatric and substance use problems among the
patient's mother or father were also obtained using
EuropASI. Adolescents were asked if they felt that their
mother or father had any substance abuse (alcohol, drugs, or
other substances; yes or no) or psychiatric problems (yes or
no) requiring treatment or if they felt their parent(s) should
be treated by health professionals. Information on parental
divorce (including marriage and cohabitation) and parental
death (yes or no) was also obtained using the EuropASI
interview.

2.4. Body mass index (BMI)

Body mass index (BMI; calculated as weight in kilograms
divided by height in meters squared) was calculated using
the weight and height for each adolescent measured by a
nurse upon admission to the psychiatric ward. An adolescent
was defined as normal weight if her/his BMI fell between the
25th and 85th percentiles of the age- and sex-matched
Finnish population. An adolescent with a BMI under the
25th percentile was defined as underweight, an adolescent
with a BMI falling between the 85th and 95th percentiles was
identified as overweight, and an adolescent with a BMI
falling above the 95th percentile was identified as obese. The
cut-off points were determined according to the BMI
percentile values based on standard BMI reference data
used in Finnish child health clinics [22].

2.5. Fear of becoming obese

Information about any fear of becoming obese was based
on the screening section for anorexia nervosa within the
K-SADS-PL interview. Adolescents were asked whether
they had ever been afraid of becoming obese and how
serious this fear was. Responses fell into the following
categories: (1) no information; (2) not present; (3) sub-
threshold, indicated by an intense and persistent fear of
becoming fat that defies prior weight history and/or present
weight, where fears only moderately impact on behavior and/
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or functioning; and (4) threshold, indicative of an intense and
persistent fear of becoming fat severely impacting behavior
and/or functioning, such as being constantly preoccupied
with weight concerns or using weight loss methods once a
week or more. The fear of becoming obese (yes or no) was
defined as present if an adolescent fell into either the
sub-threshold or threshold criterion.

2.6. Excessively exercising

Information regarding excessive exercise was based on
the screening section for anorexia nervosa within the
K-SADS-PL interview. Adolescents were asked whether
they currently or previously exercised excessively. Re-
sponses fell into the following categories: (1) no information;
(2) not present; (3) less than once a week; and (4) one or
more times a week. The condition was present (yes or no) if
an adolescent reported such behavior occurred one or more
times a week.

2.7. Extreme weight loss behavior (EWLB)

Information regarding EWLB was based on the screening
section for anorexia nervosa within the K-SADS-PL
interview. Adolescents were asked whether they currently
or had previously engaged in EWLB [23,24], including the
use of diet pills, taking laxatives or diuretics, self-induced
vomiting, or drinking only non-energy fluids. Responses
were categorized as follows: (1) no information; (2) not
present; (3) less than once a week; or (4) one or more times a
week. EWLB was defined as being present (yes or no) if an
adolescent reported engaging in at least one of the behaviors
at least once a week.

2.8. Binge eating

Information about binge eating was based on the screening
section for anorexia nervosawithin theK-SADS-PL interview.
Adolescents were asked whether they ever engaged in
uncontrollable, excessive, and rapid eating of high-energy
food amounting to at least 3000 cal or more per day.
Responses were categorized as follows: (1) no information;
(2) not present; (3) sub-threshold, indicating such behavior
occurred less than once a week; or (4) threshold, which
indicated the behavior occurred at least once a week. Binge
eating was defined as being present (yes or no) if the threshold
criterion was fulfilled.

2.9. Cumulative effect of ACEs

The cumulative effect of ACEs on BMI, a fear of
becoming obese, excessively exercising, EWLB, and binge
eating were analyzed separately among boys and girls by
grouping the number of ACEs into four categories as
follows: (1) one ACE, (2) two ACEs, (3) three to four ACEs,
and (4) five or more ACEs.
2.10. Psychiatric disorders

All DSM-IV-based psychiatric disorders for the adoles-
cents in our study were based on the K-SADS-PL interview.
Psychiatric disorders were categorized into six major
psychiatric diagnostic categories: (1) substance-related
disorders (DSM-IV 303.9, 304.0–304.6, 304.8–304.9,
305.0, 305.2–305.7, 305.9); (2) anxiety disorders
(300.00–300.02, 300.21–300.23, 300.29, 300.3, 308.3,
309.81); (3) mood disorders (296.2–296.3, 300.4, 311); (4)
conduct or oppositional defiant disorders or ADHD
(312.8–312.9, 313.81, 314.00–314.01, 314.9, 299.80); (5)
psychotic disorders (295, 296.0, 296.4–299.0, 297.1–299.0,
301.13, 301.22); and (6) other non-specific diagnoses
(292.0–292.12, 292.89, 293.82, 296.00, 296.41–296.44,
296.50, 296.61, 296.63, 296.80–296.90, 301.13, 299.80,
300.12, 300.15, 301.22, 302.9, 307.10, 307.23,
307.50–307.51, 307.60, 309.00, 309.21, 309.28, 309.30,
309.40, 309.90–309.91, 312.31, 312.33, 313.82, 313.90,
315.90). An adolescent was defined as belonging to a
category (yes, no) if the diagnostic criteria of K-SADS-PL
for that category were fulfilled. An adolescent may have
several psychiatric disorders belonging to different psychi-
atric diagnostic categories. A total of 286 adolescents (176
girls and 110 boys) fulfilled the criteria for at least two
psychiatric diagnostic categories. Adolescents with eating
disorders were generally treated in another unit.

2.11. Covariates

In addition to psychiatric diagnoses, other covariates used
in this study included the place of residence, regular smoking
and the age of the adolescent. We used these covariates
because previous studies have identified an association
between them and weight [25–28]. Information about the
adolescents' place of residence was obtained using Euro-
pASI, and classified into two categories: (1) urban (more
than 100,000 inhabitants) or (2) rural (less than 100,000
inhabitants). Data on frequent smoking (yes or no) were
gathered from the screening section on tobacco use from
K-SADS-PL. An adolescent was defined as a regular smoker
if s/he smoked at least one cigarette a day.

2.12. Statistical methods

We assessed the statistical significance of group differ-
ences for categorical variables using the χ2 or Fisher's exact
test, while continuous data relied on the Student's t test. The
association of eight ACEs and cumulative ACEs with the
outcome variables (underweight, overweight, obese, a fear of
becoming obese, excessive exercising, EWLB, and binge
eating) was analyzed using a binary logistic regression
model after adjusting for the covariates (age at admission,
place of residence, regular smoking, and psychiatric
disorders). All eight ACEs were entered into the model
simultaneously because of the possible relationship between
any one types of ACE. We also conducted an analysis of
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missing data in which age, sex, and place of residence, as
well as the prevalence of a fear of becoming obese, excessive
exercising, EWLB, and binge eating, for all study subjects
(n = 449) were compared with those adolescents for whom
height or weight data were missing (n = 59; 29 girls and 30
boys). All statistical tests were two-tailed and we set the
statistical significance level to p b 0.05. We used IBM SPSS
Statistics, version 22, for all statistical analyses.
3. Results

3.1. Characteristics of the adolescents

Table 1 presents the socio-demographic and clinical
characteristics of the boys and girls in our study separately.
For all ACEs, a statistically significantly higher proportion
of boys than girls are exposed to parental divorce (p =
0.001), parental unemployment (p = 0.021), and a parent's
death (p = 0.018), while a higher proportion of girls had
experienced sexual abuse (p b 0.001) and psychiatric
problems in a parent (p = 0.002) compared to boys. In the
distribution of weight categories, obesity was more prevalent
among boys than girls (p = 0.008) but fear of becoming
obese (p b 0.001), exercising excessively (p b 0.001),
EWLB (p b 0.001), and binge eating (p b 0.001) were all
Table 1
Socio-demographic and clinical characteristics of the boys and girls in a clinical s

Boys (n = 178)

Age (in years) at admission, mean (SD) 15.4 (1.4)
Place of residence (%)

Urban 94 (52.8%)
Rural 84 (47.2%)

Frequent tobacco use, reported (%) 126 (70.8%)
Psychiatric diagnoses

Affective disorder 61 (34.3%)
Anxiety disorder 25 (14.0%)
Substance-related disorder 75 (42.1%)
Conduct disorder 104 (58.4%)
Psychotic disorder 28 (15.7%)
Other diagnoses 10 (5.6%)

ACEs
Witnessed domestic violence 52 (29.2%)
Physical abuse 43 (24.2%)
Sexual abuse 6 (3.4%)
Parental unemployment 47 (36.4%)
Parental death 19 (10.7%)
Parental divorced 108 (61.0%)
Parental psychiatric problems 22 (12.4%)
Parental substance use problems 49 (27.5%)

Weight
Underweight (b25th percentile) 21 (11.8%)
Normal weight (25th–85th percentile) 80 (44.9%)
Overweight (85th–95th percentile) 30 (16.9%)
Obese (N95th percentile) 47 (26.4%)

Fear of becoming obese 4 (2.2%)
Excessive exercising 0 (0.0%)
Extreme weight loss behavior (EWLB) 0 (0.0%)
Binge eating 0 (0.0%)
Impulsivity 51 (28.7%)
significantly more common among girls. We also found that
conduct disorders were significantly more common among
boys (p b 0.001), while affective disorders (p b 0.001),
anxiety disorders (p b 0.001), and other diagnoses (p =
0.028) were significantly more common among girls.
Further, a significantly higher proportion of boys were
frequent tobacco users (p = 0.026) and had admitted to
hospital from an urban environment (p = 0.045) compared
to girls.

3.2. The effect of ACEs on BMI

Table 2 shows the logistic regression analysis of the
association between various ACEs and BMI for boys and
girls, respectively. We found no statistically significant
differences between ACEs and BMI among boys. Girls who
had experienced sexual abuse, however, exhibited a 2.6-fold
increased likelihood of being obese compared to girls who
had not experienced sexual abuse (OR: 2.6; 95% CI:
1.1–6.4; p = 0.038). Among girls, exposure to parental
unemployment was associated with increased likelihood of
obesity (OR: 3.5; 95% CI: 1.2–9.6; p = 0.018) and of being
underweight (OR: 3.6; 95% CI: 1.1–11.6; p = 0.030). Girls
who had witnessed domestic violence, were less likely to be
underweight (OR: 0.3; 95% CI: 0.1–0.9; p = 0.040). A
ample of adolescent psychiatric inpatients.

Girls (n = 271) Gender difference, p value

15.5 (1.3) 0.387

117 (43.2%) 0.045
154 (56.8%)
164 (60.5%) 0.026

156 (57.6%) b0.001
78 (28.8%) b0.001
100 (36.9%) 0.266
92 (33.9%) b0.001
40 (14.8%) 0.779
32 (11.8%) 0.028

83 (30.6%) 0.749
72 (26.6%) 0.567
62 (22.9%) b0.001
47 (17.3%) 0.021
13 (4.8%) 0.018
123 (45.4%) 0.001
66 (24.4%) 0.002
91 (33.6%) 0.176

36 (13.3%) 0.008
156 (57.6%)
40 (14.8%)
39 (14.4%)
87 (32.1%) b0.001
37 (13.7%) b0.001
50 (18.5%) b0.001
25 (9.2%) b0.001
30 (11.1%) b0.001



Table 2
Association of adverse childhood experiences (ACEs) to being underweight, overweight and obese in adolescent males and females in a clinical sample of
patients aged 13–17 years.

ACEs Underweight Overweight Obesity

Males Female Males Female Males Female

OR (95% CI),
p value

OR (95% CI),
p value

OR (95% CI),
p value

OR (95% CI),
p value

OR (95% CI),
p value

OR (95% CI),
p value

Witnessed domestic violence 1.5 (0.3–7.9), 0.631 0.3 (0.1–0.9), 0.040 1.6 (0.5–5.2), 0.418 0.9 (0.4–2.2), 0.843 1.5 (0.5–4.2), 0.434 0.5 (0.2–1.5), 0.250
Physical abuse 0.2 (0.0–1.0), 0.053 1.1 (0.4–3.0), 0.887 0.4 (0.1–1.2), 0.103 0.5 (0.2–1.5), 0.208 0.4 (0.1–1.0), 0.058 1.6 (0.6–4.2), 0.366
Sexual abuse 5.8 (0.3–101.8), 0.232 0.5 (0.2–1.8), 0.314 0.0 (0.0–), 0.999 1.5 (0.6–3.5), 0.386 4.0 (0.5–31.3), 0.188 2.6 (1.1–6.4), 0.038
Parental unemployment 1.3 (0.3–5.7), 0.742 3.6 (1.1–11.6), 0.030 0.9 (0.3–2.8), 0.815 0.9 (0.3–3.0), 0.842 1.2 (0.5–3.2), 0.682 3.5 (1.2–9.6), 0.018
Parental death 5.8 (0.9–38.9),0.071 1.2 (0.2–6.4), 0.851 0.9 (0.2–5.6), 0.941 0.7 (0.1–7.1), 0.773 2.5 (0.7–9.6), 0.180 0.6 (0.0–6.5), 0.644
Parental divorce 0.3 (0.1–1.1), 0.066 1.6 (0.7–3.9), 0.308 0.5 (0.2–1.6), 0.246 0.9 (0.4–2.1), 0.790 1.0 (0.4–2.5), 0.937 0.4 (0.2–1.1), 0.072
Parental psychiatric problems 0.5 (0.0–9.7), 0.673 0.9 (0.3–2.6), 0.897 3.4 (0.7–17.0), 0.133 1.0 (0.4–2.7), 0.921 3.1 (0.9–10.9), 0.083 0.7 (0.2–2.1), 0.529
Parental substance use problems 1.1 (0.2–5.0), 0.906 1.2 (0.4–3.7), 0.707 1.6 (0.5–5.7), 0.463 1.1 (0.5–2.8), 0.771 1.0 (0.3–2.9), 0.998 0.8 (0.3–2.4), 0.754

The association of eight ACEs to being underweight, overweight and obese using normal BMI as reference category was assessed with a logistic regression
model after controlling for age, place of residence, regular smoking and psychiatric disorders of the adolescents. All ACEs are entered to the model
simultaneously.
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cumulative effect of ACEs on BMI was not found in boys
or girls.

3.3. Relationship between ACEs and a fear of becoming
obese and weight control behaviors

Table 3 shows the logistic regression analysis of the
association between various ACEs and a fear of becoming
obese and weight control behaviors among girls. This
association was only analyzed for girls, since very few
male subjects reported such behaviors (Table 1). Among
girls suffering from physical abuse (OR: 0.3; 95% CI:
0.1–0.7; p = 0.004) or exposed to parental unemployment
(OR: 0.4; 95% CI: 0.2–1.0; p = 0.041), we found a
decreased likelihood of a fear of becoming obese. We did,
however, find an increased likelihood for exercising
excessively among girls who had witnessed domestic
violence (OR: 3.5; 95% CI: 1.4–9.2, p = 0.010) and
whose parent(s) had died (OR: 5.4; 95% CI: 1.1–27.7;
p = 0.043) and a decreased likelihood among girls whose
parents had substance use problems (OR: 0.2; 95% CI:
Table 3
Association of adverse childhood experiences (ACEs) to fear of becoming obese, ex
in a clinical sample of female patients aged 13–17 years.

Fear of becoming obese Exercisin

ACEs OR (95% CI), p value OR (95%

Witnessed domestic violence 1.8 (0.9–3.6), 0.118 3.5 (1.4–
Physical abuse 0.3 (0.1–0.7), 0.004 1.0 (0.3–
Sexual abuse 1.1 (0.6–2.3), 0.709 1.1 (0.4–
Parental unemployment 0.4 (0.2–1.0), 0.041 1.7 (0.6–
Parental death 1.7 (0.4–6.6), 0.473 5.4 (1.1–
Parental divorce 1.3 (0.7–2.4), 0.408 0.6 (0.2–
Parental psychiatric problems 1.5 (0.7–2.9), 0.293 0.7 (0.3–
Parental substance use problems 0.5 (0.3–1.1), 0.074 0.2 (0.1–

The association of eight ACEs to fear of becoming obese, exercising excessively, ex
as reference category) was assessed with a logistic regression model after controllin
adolescents. All ACEs are entered to the model simultaneously.
0.1–0.7; p = 0.009). Girls exposed to sexual abuse exhibited
a 2.2-fold increased likelihood of EWLB compared with
girls with no exposure to sexual abuse (OR: 2.2; 95% CI:
1.0–4.7, p = 0.042). We found no association between
ACEs and binge eating. No cumulative effects of ACEs were
found for fear of becoming obese, exercising excessively,
EWLB or binge eating.
4. Discussion

The main findings from our study reveal that sexual abuse
and parental unemployment were associated with obesity
among adolescent girls receiving psychiatric inpatient
treatment. In addition, a history of sexual abuse more than
doubled the likelihood for EWLB among girls. Compared to
girls who reported no ACEs, girls who had witnessed
domestic violence were over three times more likely to
exercise excessively while girls whose parent(s) had died
were more than five times more likely to exercise
excessively.
ercising excessively, extreme weight loss behavior (EWLB) and binge eating

g excessively EWLB Binge eating

CI), p value OR (95% CI), p value OR (95% CI), p value

9.2), 0.010 1.8 (0.8–4.0), 0.158 1.6 (0.6–4.8), 0.372
2.9), 0.990 0.7 (0.3–1.6), 0.348 2.1 (0.7–6.2), 0.202
2.7), 0.916 2.2 (1.0–4.7), 0.042 1.2 (0.4–3.5), 0.753
4.9), 0.346 0.8 (0.3–2.1), 0.652 0.9 (0.3–3.1), 0.900
27.7), 0.043 2.0 (0.5–9.0), 0.353 3.6 (0.6–21.5), 0.159
1.4), 0.224 0.9 (0.4–1.9), 0.782 1.0 (0.4–2.8), 0.967
2.0), 0.546 1.6 (0.7–3.5), 0.239 0.5 (0.2–1.8), 0.301
0.7), 0.009 0.5 (0.2–1.1), 0.079 0.7 (0.2–2.4), 0.619

treme weight loss behavior (EWLB) and binge eating (by using normal BMI
g for age, place of residence, regular smoking and psychiatric disorders of the
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Our finding that sexual abuse associated with obesity
concurs with a study by Keeshin et al. (2013) [7], who found
that among children and adolescents admitted to an
acute-care inpatient psychiatric unit those exposed to sexual
abuse were 1.4 times more likely to be overweight or obese
than patients who experienced no sexual abuse. Earlier
studies have also suggested that adverse childhood experi-
ences, such as sexual abuse, play a major role in obesity
development later in life, potentially by inducing mental and
emotional perturbations, stress, maladaptive coping re-
sponses, inflammation and metabolic disturbances [29].

Our finding regarding parental unemployment and the
increased likelihood of obesity mirrors that of previous
studies. Parental unemployment was previously associated
with women being overweight in early adulthood in a
cross-sectional retrospective study from Finland [30]. Other
earlier studies have found that low childhood
socio-economic status is associated with being overweight
in childhood and obesity later in life [31–33]. In our study,
parental unemployment was also associated with being
underweight among girls. Parental unemployment may
decrease family's ability to purchase healthy food, which
may lead to poor nutritional choices causing weight
problems in children. Furthermore, the relationship between
sexual abuse and EWLB was established in a study from the
United States, where sexual victimization was highly
associated with purging, fasting, diet pill use, and dieting
among ninth- through twelfth-grade girls [34].

Of all ACEs investigated in our study, parental death and
witnessing domestic violence were found to associate with
excessive exercising among girls. Witnessing inter-parental
violence has been linked to children's feelings of terror,
unsafety and helplessness and also to depression, anxiety,
somatic complaints, and sleep disturbances [35]. Also
parental death may lead to lack of parental care due to
mourning and depression of the remaining parent. To our
knowledge previous studies have not shown these two
childhood adversities to relate specifically with excessive
exercising or any restrictive eating symptomology. We find
this gender specific findings important which call for further
studies with larger databases and with more detailed
information of quality and timing of adverse experiences
of adolescents.

An unexpected finding of our study was that exposure to
physical abuse and parental unemployment actually reduced
the likelihood of girls fearing becoming obese. Additionally
among girls, parental substance use problems negatively
associated with excessive exercising. We know that a
preoccupation with weight is strongly associated with levels
of physical activity [36,37]. It is possible that girls living in
an insecure home environment have concerns other than
their weight, which may explain the decreased likelihood of
excessive exercising. Another explanation may be that obese
girls living with unemployed parents no longer worry about
their weight or fear of becoming overweight as girls in other
weight categories do. This explanation parallels that from a
French study that found that overweight girls were more
depressed than obese girls [38].

In this study, we found no association between ACEs and
BMI among boys. In our study sample the prevalence of
obesity was higher among boys compared to girls, which at
least in part may be explained by well-known gender
differences in the prevalence of psychiatric diagnoses and
their comorbidity. It is known that eating disorders are more
common among girls, and boys suffer more often instead
from disruptive disorders in adolescence [39]. It is also
possible that boys react to different symptoms than girls
when they encounter the adverse life events and this could
explain why no associations to the BMI or weight loss
behaviors were found. On the other hand, an adverse
experience, like isolation from the peer group and exclusion
from the yard games, could lead to decline in physical
activity and weight gain in boys, which could be interesting
to examine in the future studies.

The strengths of our study include its use of the
semi-structured K-SADS-PL and structured EuropASI
interview protocols to collect all of the variables and
covariates used, tools with a documented high reliability
and validity. A nurse measured patient weight and height
upon admission to the hospital and our calculation of the
BMI categories (underweight, overweight, obese, and
normal weight) used an age- and sex-matched Finnish
population for reference purposes. Our study consisted of a
consecutive sample of adolescents requiring acute,
closed-ward psychiatric inpatient care from a geographically
large area in northern Finland.

One limitation of our study is that the K-SADS-PL
interview does not define the exact timing of adverse life
events or the appearance of symptoms. However, we may
assume that changes in BMI, weight concerns and weight
control behaviors occurred following exposure to ACEs. A
weakness of self-reporting measures is that not all adoles-
cents will be able to accurately or willingly recall or describe
adverse life events. It is also clear that we could not exclude
all other adverse life events, such as bullying or serious
illness, or dietary and genetic factors which may possibly
affect to the outcomes. Since the study sample consisted of
adolescent patients in a psychiatric unit, our results may not
be generalizable to adolescents in the general population.
Despite the relatively large study sample, the small number
of cases recorded for some subgroup analyses may have
resulted in insufficient statistical power and type II errors.
Given the many statistical comparisons performed in our
study, the additional risk of chance findings and type I error
cannot be excluded. Our study is exploratory in nature that
needs to be replicated in future studies.

Our study demonstrates that adolescent girls exposed to
traumatic live events or living through difficult family
circumstances have an elevated likelihood of becoming
obese and engaging in unhealthy weight control behaviors.
An assessment of an adolescent psychiatric patient's
exposure to traumatic life events and adverse family
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circumstances may also help to identify cases requiring
intervention to prevent obesity later in life. In turn, for
example school health care could pay attention to overweight
adolescents and their possible adverse life events as a part of
weight monitoring to steer young people to get psycho-social
support and counseling if necessary.
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