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Background: Studies of specific groups such as military veterans have found that posttraumatic stress disorder
(PTSD) is linked to adverse health outcomes including unhealthy weight. The aim of this study was to
examine the relationship between PTSD symptoms, experiences of childhood trauma and weight in a
community sample.

Methods: A stratified random probability survey was conducted in Denmark by the Danish National Centre
for Social Research between 2008 and 2009 with 2,981 participants born in 1984, achieving a response rate of
67%. The participants were interviewed with a structured interview with questions pertaining PTSD
symptomatology, exposure to childhood abuse, exposure to potentially traumatizing events, height, and
weight. Underweight was defined by a body mass index (BMI) <18.5, overweight was defined by a BMI >25
and <30 and obesity was defined by a BMI >30.

Results: PTSD symptomatology and childhood abuse were significantly associated with both underweight
and overweight/obesity. Childhood emotional abuse was especially associated with underweight, whereas
sexual abuse and overall abuse were particularly associated with overweight/obesity.

Conclusion: These findings indicate that health care professionals may benefit from assessing PTSD and
childhood abuse in the treatment of both overweight and underweight individuals.
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COACTION

ver the last number of years the obesity rate has
Oreached epidemic proportions in most countries
(WHO, 2000), and new studies show that 52% of

the Danish population is overweight (Larsen, Ankersen,
Poulsen & Christensen, 2010). The parallel rise in the
prevalence of eating disorders such as Anorexia Nervosa
(Hay, Mond, Buttner & Darby, 2008; Hudson, Hiripi,
Pope & Kessler, 2007) has been mentioned less frequently.
Posttraumatic stress disorder (PTSD) and exposure to
potentially traumatic events have been linked to adverse
health outcomes, the onset of specific diseases, and

European Journal of Psychotraumatology 2012.

premature death (Boscarino, 2004; Scott et al., 2011).
One of these adverse health outcomes may be unhealthy
weight. Some studies have focused on possible explana-
tions for the connection between adverse life events and
weight. A recent study (Akkermann et al., 2012) showed
that adverse experiences in childhood may heighten
susceptibility to serotonergic dysregulation, which was
associated with both binge eating and drive for thinness in
a cohort of the European Youth Heart Study. Several
studies of specific groups such as military veterans
(Vieweg et al., 2006) have found that the prevalence of
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overweight and obesity among male veterans with PTSD
significantly exceeds national findings. Also studies with
samples from the general population have found an
association between PTSD and obesity (Mamun et al.,
2007; Scott, McGee, Wells & Oakley Browne, 2008).
A nationally representative survey in New Zealand
(Scott et al., 2008) found that obesity was significantly
associated with both mood disorders and anxiety dis-
orders. The specific disorder that was most strongly
associated with obesity was PTSD. Furthermore, studies
(Swinbourne & Touyz, 2007) investigating the other end
of the weight spectrum have shown that stressful life
events are associated with anorexia nervosa. One study
(Tagay, Schlegl & Senf, 2010) found that 63% of the
anorectic patients in an outpatient treatment sample had
experienced at least one trauma in their life, and 10%
fulfilled the criteria for a current diagnosis of PTSD.
A Danish study found that women with a history of eating
disorders had experienced significantly more childhood
abuse than women with no prior history of eating disorder
(Blaase & Elklit, 2001).

However, most studies on the relationship between
weight and PTSD have focused on obesity or have focused
solely on eating disorder patients (Perkonigg, Owashi,
Stein, Kirschbaum, & Wittchen, 2009; Scott et al., 2008).
This article is an attempt to extend the knowledge of
factors involved in a potential unhealthy weight at both
ends of the weight spectrum. Additionally, a number of
studies have found that childhood trauma is associated
with both being underweight (Reyes-Rodriguez et al.,
2011) and overweight (Mamun et al.,, 2007; Midei,
Matthews & Bromberger, 2010; Pederson & Wilson,
2009). Despite these consistent findings, the mechanism
for the added risk of obesity following childhood trauma
is unknown. A recent review (Gustafson & Sarwer, 2004)
suggested that disordered eating behavior, psychological,
and/or physiological reactions to a traumatic experience
may account for the added risk of adult obesity.
For example, binge-eating behavior has been associated
with childhood sexual abuse and an increased incidence of
obesity (Gunstad, Schofield, et al., 2006). Therefore, the
objective of the present study was to compare some
core PTSD symptoms in a group of normal weight
individuals with a group of persons with underweight
and overweight respectively. To our knowledge, there have
been no previous attempts to include both underweight
and overweight, respectively in a general popula-

tion sample. Also, this study explored the association
between different categories of childhood abuse and
weight status.

Methods

Procedure

A stratified random probability survey was conducted in
Denmark by the Danish National Centre for Social
Research between 2008 and 2009 in order to retrieve
mental health related data from young Danish people.
Statistics Denmark randomly selected 4,718 participants,
aged 24 in 2008, from the total birth cohort of Denmark
in 1984. To increase the number of participants who had
experienced childhood abuse and neglect, children who
had been in child protection were over-sampled by
stratifying the number of “child protection cases’ versus
“non-child protection cases” (1/3:2/3) (see Table 1).
A child protection case was defined as a case where the
council (according to the files of local social workers) had
provided support for the child and the family or
placement with a foster family due to concerns about
the well-being and development of the child. Individuals
who had previously refused to participate in national
research, who were incarcerated, deemed to have learning
difficulties and who had moved out of the country were
excluded. Individuals who were deemed to be child-
protection cases (as evidenced through the files of local
social work departments) were oversampled. Structured
interviews were conducted by trained interviewers either
in the home or via the telephone. Due to the sensitive
nature of a number of the questions, those respondents
who were interviewed in their homes could respond by
entering their answers into a laptop computer. The
average duration of the interviews equated to 43 min.
Participation was entirely voluntary and post-interview
psychological help was offered to all respondents via a
telephone help-line. The study was approved by the
Danish Data Protection Agency. Further details pertain-
ing to the procedure will be published elsewhere.

Participants

A total of 2,981 interviews were successfully conducted,
equating to a response rate of 67%. Eight hundred and
fifty-two interviews were conducted with individuals who
had been previously identified by the Danish authorities
as child protection cases. The most common reasons for

Table 1. Distribution of child non-protection cases and child protection cases

Total sample weighted

Child non-protection sample

Child protection case

Gender N =2,980 (%) N=2,128 (%) N =852 (%)
Male 1,555 (52.2) 1,106 (52.0) 473 (55.5)
Female 1,425 (47.8) 1,022 (48.0) 379 (44.5)
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non-participation were: refusal to take part in the study
(21%), being uncontactable (13%), and illness or dis-
ability (2%). Unfortunately, a non-response analysis was
not possible. Fifty-two percent of the sample was men.
All demographics were analyzed employing a weight
variable to account for the oversampling of child protec-
tion cases. Child protection status (weighted) was given to
6% of the total sample. The data was also weighted for
non-response and the proportions in socio- demographic
factors found in the general population.

Measures
The interview administered a series of questions pertain-
ing to several psychological and physical domains. The
response format was pre-coded; however, respondents
were given the opportunity to elaborate if they wanted.
PTSD symptomatology was measured through four
questions reflecting some core symptoms of PTSD:
avoidance, re-experience, numbing, and hypervigility.
The four questions were:

(1) Have you had unpleasant experiences that you
sometimes re-experience?

(2) Have you experienced an event that was so terrifying
that you have tried not to think of the event and
avoid things that remind you of the event during the
last month?

(3) Have you experienced an event that was so terrifying
that you have felt alert during the last month?

(4) Have you experienced an event that was so terrifying
that you have felt numb and detached from other
people during the last month?

Because of the small numbers of individuals in some
categories participants were categorized based on
number of PTSD symptoms; (1) no symptoms, (2) 1-2
symptoms, or (3) 3-4 symptoms. Furthermore, because
the number of traumatic experiences have been linked to
adverse negative health outcomes (Kolassa, Kolassa, Ertl,
Papassotiropoulos & De Quervain, 2010), this was also
included in the analyses. The participants were asked to
point out which of 17 selected, potentially traumatizing
events they had been exposed to (see Table 2). The
included events were selected from literature (Rhiger,
Elklit & Lasgaard, 2008) and clinical experience, covering
a broad spectrum of possible life-threatening experiences
and distressing conditions. Data from previously similar
studies supports that the included events are frequently
experienced by youths across nations and cultures, and
that these events may be potentially traumatizing (Elklit &
Petersen, 2008). There exists conceptual overlap between a
few of the potentially traumatizing events and the ques-
tions pertaining to child abuse experiences in this study.
Weight status was measured as Body Mass Index
(kg/m?) calculated from self-reported height and weight.

PTSD, childhood abuse, and body weight

Table 2. Potentially traumatizing events

1 Traffic accident

2 Fire

3 Accident

4 Physical assault

5 Threats of being beaten

6 Drowning

7 Robbery

8 Maltreatment

9 Humiliation

10 Rape

11 Suicide (self-attempted)

12 Suicide/suicide attempt (family)
13 Suicide/suicide attempt (friend)
14 Death (family)

15 Serious illness

16 Sexual abuse

17 Punishment

BMI is regarded as an accurate method for comparing
weight status (Deitel & Greenstein, 2003). Participants
were divided into four sub-groups according to their
BMI: Underweight was defined as a BMI <18.5, normal
weight as a BMI >18.5 and <25, overweight as a BMI
>25 and <30, and obesity as a BMI >30.

Childhood abuse was measured using a similar ap-
proach as May-Chacal and Cawson (2005). The present
study asked participants questions regarding specific
experiences of four types of maltreatment; physical abuse,
sexual abuse, emotional maltreatment and physical
neglect, a method not dependent of subjective interpreta-
tions of whether maltreatment has occurred or not.
Childhood abuse categories were based on latent class
analyses (further information will published elsewhere)
and the respondents were divided into four distinct
childhood abuse categories:

(1) Non-abused.

(2) Emotional abused.
(3) Sexual abused.

(4) Abused overall.

The category of “abused overall”” covers a distinct group
of individuals who were exposed to all three types of
abuse (i.e., physical abuse, emotional abuse, and neglect).

Statistical analyses

Chi-square analyses were conducted to examine the
relationship between (1) PTSD symptomatology and
BMI categories, (2) PTSD symptomatology and child
abuse categories, and (3) child abuse categories and BMI
categories. A one way ANOVA analysis was used to
examine the relationship between BMI categories and
number of potential traumatic events. All analyses were
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conducted using IBMs SPSS statistics 19. Finally, logistic
regression was performed to assess the impact of a
number of factors on the likelihood that respondents
would be in either the normal weight group or in the
underweight, overweight or obese group, respectively.

Results
Descriptives

BMI

The mean BMI was 23.84 (SD 3.81). Of the included
participants 83 (3%) of the participants were under-
weight, 2,018 (68%) of the participants were normal
weight, 650 (22%) of the participants were overweight,
and the remaining 197 (7%) participants were obese.
Information on BMI was lacking on 33 individuals (1%).

PTSD

The majority, 2,176 (73%) of the included participants,
did not have any symptoms of PTSD. A total of 637
(21%) individuals reported having one or two symptoms
of PTSD, and 168 individuals (6%) had three or four
symptoms of PTSD.

Childhood abuse

Two hundred and sixty-three (9%) of the participants
reported being emotionally abused during childhood, 59
individuals (2%) reported being sexually abused, and 64
(2%) of the participants had experienced overall abuse
(e.g., physical abuse, emotional abuse, and neglect).

Relationships between BMI categories and PTSD
symptom categories

The chi-square for independence indicated a significant
association between BMI categories and PTSD status
(4*=20.23, p<.001; see Table 3). As illustrated in Fig. 1,
people who were underweight or overweight/obese re-
ported more PTSD symptoms than respondents with a
normal BMI. Furthermore, the percentage of persons

Table 3. BMI and PTSD symptom categories

Number of PTSD symptoms

0 -1 -1V

Underweight n 50 21 12
% of PTSD class 2.3 3.3 7.3

Normal weight n 1,503 417 98
% of PTSD class 69.7 66.5 59.4

Overweight n 478 131 42
% of PTSD class 22.2 20.9 255

Obese n 126 58 13
% of PTSD class 5.8 9.3 7.9

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Underweight Normal weight Overweight Severe
overweight

e Mean number of PTSD
symptoms

Fig. 1. Associations between BMI categories and average
number of PTSD symptoms.

with 3-4 symptoms of PTSD was higher in the popula-
tion of underweight individuals compared to the group of
overweight and obese individuals.

Post hoc tests were performed comparing respondents
in the normal weight group with the respondents in the
underweight group, the overweight group, and the obese
group independently. These analyses revealed that there
was no statistically significant differences between the
normal weight group and the overweight group in the
number of reported PTSD symptoms (;*>=.29, p =.287).
The largest difference found in the analysis was between
the underweight group and the normal weight group
(y*=17.41, p<.002) followed by the difference between
the obese group and the normal weight group (> =10.28,
p <.006).

Relationships between BMI and total number

of potential traumatic events

A one-way ANOVA was conducted to compare the
number of reported potentially traumatic events between
the different BMI categories. The means and standard
deviations are presented in Table 4. As illustrated in
Fig. 2 the number of potential traumatic events were
highest in the groups of overweight and obese individuals
(F (3.2944) =8.02, p<.001).

Table 4. BMI categories and number of events

N Mean SD
Underweight 83 1.89 1.96
Normal weight 2,018 1.85 1.67
Overweight 650 212 1.85
Obese 197 2.40 1.88
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Fig. 2. Associations between BMI categories and average
number of total events.

Relationships between BMI, PTSD symptoms,

and childhood trauma categories

The chi-square for independence indicated a significant
association between childhood trauma categories and
PTSD symptoms (3> =309.20, p<.001). Specifically, the
categories of sexual abuse and overall abuse were
associated with a higher number of PTSD symptoms.

The chi-square for independence also indicated a
significant association between childhood trauma cate-
gories and BMI categories (3*>=20.36, p<.016). Cross
tabulations revealed that different categories of childhood
abuse were related to underweight and overweight/obesity,
respectively (see Table 5). Childhood emotional abuse was
especially associated with underweight, whereas sexual
abuse and overall abuse were associated with overweight/
obesity in specific.

Post hoc test was performed comparing respondents in
the normal weight group with the respondents in the
underweight group, the overweight group, and the obese
group independently. These analyses revealed that the
only statistically significant difference was between the
obese group and the normal weight group in the type of

Table 5. BMI and childhood abuse categories

PTSD, childhood abuse, and body weight

childhood trauma reported (y*=9.20, p<.027). The
result of the analysis of the underweight group versus
normal weight group approached statistical significance
(p=.057).

Impact of a number of factors on weight status
Logistic regression was performed to assess the impact
of a number of factors on the likelihood that respondents
would be in either the normal weight group or in the
underweight, overweight or obese group, respectively. The
model contained four independent variables (gender,
number of PTSD symptoms, type of childhood trauma,
and total number of potentially traumatizing events).

Underweight versus normal weight

The model reached statistical significance (x*(4, 2026) =
36.91, p<.001) indicating that the model was able to
distinguish between respondents who were underweight
or normal weight. The model as a whole explained
between 1.7% (Cox and Snell R?) and 6.2% (Nagelkerke
R?) of the variance in BMI. As shown in Table 6, only
two of the independent variables made a unique statis-
tically significant contribution to the model (gender
[being female] and number of PTSD symptoms).

Overweight versus normal weight

The model reached statistical significance (*(4, 2604) =
4425, p<.001) indicating that the model was able to
distinguish between respondents who were underweight or
normal weight. The model as a whole explained between
1.6% (Cox and Snell R%) and 2.5% (Nagelkerke R?) of the
variance in BMI. As shown in Table 7, only two of the
independent variables made a unique statistically signifi-
cant contribution to the model (gender [being male] and
total number of potentially traumatizing events).

Obesity versus normal weight

The model reached statistical significance (*(4, 2173) =
17.81, p<.001) indicating that the model was able to
distinguish between respondents who were obese or

Childhood abuse categories

Emotionally abused Sexually abused Abused overall Non-abused

Underweight n 13 0 2 68

% within abuse class 5.0 .0 3.2 2.6
Normal weight n 166 44 35 1,773

% within abuse class 64.3 74.6 55.6 69.0
Overweight n 62 8 17 563

% within abuse class 24.0 13.6 27.0 21.9
Obese n 17 7 9 164

% within abuse class 6.6 11.9 14.3 6.4
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Table 6. Logistic regression predicting likelihood of being
underweight

P Odds ratio
No. of PTSD symptoms .001 1.45
Total no. of events 212 91
Gender <.001 1.31
Type of childhood trauma .319 .89
Constant <.001 .02

normal weight. The model as a whole explained between
0.8% (Cox and Snell R?) and 1.8% (Nagelkerke R?) of the
variance in BMI. As shown in Table 8, only the total
number of potentially traumatizing events made a unique
statistically significant contribution to the model.

Discussion

The specific aims of the current study were two-fold.
First, we wanted to determine if there was an association
between BMI and PTSD symptomatology in a general
population based survey of Danish young adults. Sec-
ondly we wanted to explore the association between
different categories of childhood abuse and BMI status.
In relation to the first objective of this study, results
supported an association between PTSD symptomatol-
ogy and BMI status. Both underweight and obese
participants reported significantly more PTSD symptoms
than participants within a normal weight range. Partici-
pants with PTSD symptoms were more than twice as
likely to be underweight than participants in the general
sample. Likewise, respondents with PTSD symptoms
were more prevalent among obese individuals than
among participants in the normal weight range. Post
hoc analyses revealed that the association between PTSD
symptoms and obesity was less pronounced as the
association between PTSD symptoms and underweight.
Furthermore, PTSD symptoms were not significantly
associated with overweight but only with obesity.

In relation to the second objective of this study, results
indicated a significant association between childhood
abuse and BMI. Post hoc analyses revealed that the only
statistical significant difference was between the obese

Table 7. Logistic regression predicting likelihood of being

overweight

p Odds ratio
No. of PTSD symptoms 416 1.05
Total no. of events .010 1.08
Gender <.001 .88
Type of childhood trauma .951 1.0
Constant <.001 .40

Table 8. Logistic regression predicting likelihood of being
obese

p Odds ratio
No. of PTSD symptoms 192 1.12
Total no. of events .001 1.15
Gender .831 .99
Type of childhood trauma .729 1.03
Constant <.001 .06

group and the normal weight group in the type of
childhood trauma reported, whereas the result of the
analysis of the underweight group versus normal weight
group approached statistical significance. Recent research
suggests that obesity and eating disorders such as
Anorexia Nervosa may have both shared and distinct
susceptibility factors (Day, Ternouth & Collier, 2009).
Although Anorexia Nervosa is not necessarily equal to
the concept of underweight, this study indicates that
PTSD symptomatology and exposure to childhood abuse
may be shared susceptibility factors for developing both
underweight and overweight. It has been suggested that
childhood abuse may interfere with mechanisms of
emotional regulation (Wonderlich et al., 2007). Emo-
tional dysregulation has been associated with both
traditional eating disorders and obesity. Wonderlich
et al. (2007) suggest that restrictive eating or binge-purge
behavior may reflect instrumental behaviors aimed at
regulating negative affect. Similarly, emotional eating has
been associated with obesity, and it is described as the
tendency to eat in an effort of regulating negative
emotions. Research shows that obese individuals engage
in significantly more emotional eating compared to non-
obese people (Pinaquy, Chabrol, Simon, Louvet & Barbe,
2003). Other studies have focused on other risk factors
involved in both under- and overweight. These factors
include various physiological factors such as similar
genetic dispositions (Gunstad, Paul et al., 2006) and
changes in the serotonin system, which have been linked
to PTSD (Bremner, Southwick & Charney, 1999) and to
both overeating and a drive for thinness (Akkermann
et al., 2012). Finally, changes in the HPA axis and thereby
the secretion of cortisol have been linked to both PTSD
(Nemeroff et al., 2006) and the metabolic syndrome
which is closely associated to overweight (Rosmond,
2005).

However, research (Day et al., 2009) also indicates that
other risk factors affect whether a person becomes
underweight or overweight after experiencing a shared
risk factor. The present study indicates that type of
childhood abuse may act as a separating susceptibility
factor. The reporting of a history of childhood emotional
abuse was associated with underweight, whereas report-
ing a history of childhood sexual abuse and overall abuse
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were associated with overweight. These results are con-
sistent with other research supporting that different
forms of child maltreatment may bear specific relation-
ships to different health behaviors (Wonderlich et al.,
2007). Although research on eating disorders are not
directly transferable to underweight Wonderlich et al.
(2007) have found that emotional abuse was particularly
associated with bulimia nervosa and anorexia nervosa,
and suggests that emotional abuse may influence risk
factors that are especially relevant for those disorders.
Furthermore, our study indicates that sexual abuse and
overall abuse may influence risk factors of special
relevance for the development of obesity. Authors have
suggested that obesity might be a defense mechanism for
victims of sexual abuse, seeking to minimize the risk of
future abuse by the opposite sex (Ray, Nickels, Sayeed &
Sax, 2003). More research is needed in order to fully
understand the effect of distinct childhood abuse cate-
gories on the development of underweight and over-
weight. Furthermore, the performing of logistic
regression analyses in this study indicated that PTSD
symptoms were a significant predictor of underweight
whereas the exposure of several traumatic events was a
significant predictor of obesity. These findings may
indicate that PTSD and the amount of traumatic
experiences may be important factors in the understand-
ing of the association between trauma and BMI. Pro-
spective studies are needed in the future to understand
the causal connections between childhood abuse, PTSD
and BMIL.

The findings of the present study must be interpreted in
the context of several limitations. A limitation pertaining
to this study is inherent in the research concerned with
childhood maltreatment. Different definitions of what
constitutes childhood abuse exist, and there appears to be
no standardized measure of childhood maltreatment.
Therefore, comparisons of results between studies are
fraught with difficulty. Furthermore, the current study
did not assess the frequency, or duration of abuse; rather
participants were asked to endorse an experience by
responding yes or no. Other studies have shown that
severity of childhood abuse affect the magnitude of
psychological disorders (Wonderlich et al., 2007). In
addition, the current study relies on the self-reporting
of abuse. Another limitation in the present study is the
measure of PTSD symptomatology. The study did not
include a complete PTSD measurement but consisted of
only four PTSD symptoms which limit the possibility of
comparing the results of our study with findings from
other studies. Furthermore, using a measure of only four
PTSD symptoms is a very brief measure and provides
only an estimate of PTSD symptomatology. However, the
four symptoms included in this study are representative
of the three PTSD clusters—re-experiencing, avoidance,
and hypervigility—and are considered central to the
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PTSD diagnosis. Earlier studies with brief measures of
PTSD like SPAN (4 items; Sijbrandij, OIff, Opmeer,
Carlier & Gersons, 2008) and PTSD-8 (8 items; Hansen
et al., 2010) have shown that using core symptoms as a
screening measure accurately predict trauma survivors at
risk for developing PTSD. A third limitation concerns the
limited age-span. The participants in this study were
24 years of age, and therefore the results of the present
study might not be representative of other age groups.
Additionally, BMI was calculated from self-reported
height and weight. Studies have shown that overweight
individuals have a tendency to underreport weight
(Roberts, 1995). Finally, the cross-sectional design limits
the ability to examine causal relationships between the
investigated variables.

In the context of these limitations, this study provides
valuable knowledge of possible associations between
PTSD and BMI, and childhood abuse and BMI. To
our knowledge, this is the first study that has included
individuals with both an underweight and overweight
BMI in relation to PTSD. Research in this area seems
only present in relation to clinical populations, i.e.,
anorexia nervosa and bulimia nervosa or in studies on
the association between psychological distress and weight
not including a PTSD measure (Hwang, Lee, Kim,
Chung & Kim, 2010; Zhao et al., 2009). The results of
this study seem to support findings from this research
and extend earlier findings to a specific birth cohort in
the general population.

Conclusion

The serious health risks associated with an unhealthy
body weight demand attention to the potential risk
factors for an unhealthy weight status. Therefore, this
study set out to explore potential relationships between
PTSD, childhood abuse and weight status in a national
sample. This study indicates that PTSD symptomatology
and exposure to childhood abuse may be shared suscept-
ibility factors for developing both underweight and
obesity. Furthermore, different types of childhood abuse
categories may be particularly relevant for underweight
or obesity, respectively. These findings indicate that
health care professionals may profit from assessing
PTSD in the treatment of both obese and underweight
individuals. Prospective studies are needed in order to
fully understand the causal relationship between PTSD,
childhood abuse and unhealthy body weight.
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