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ABSTRACT

Background: Posttraumatic stress disorder (PTSD) is associated with metabolic syndrome and
various addictive behaviours. Food addiction (FA) is associated with obesity, and individuals
with PTSD have higher rates of FA than those without. It is unclear whether addictive-like
eating patterns contribute to the metabolic dysfunction in PTSD.

Objective: We examined the relative contributions of PTSD, FA, and sex — as well as their
interactive effects - to the systemic inflammation (CRP) and metabolic syndrome
components (MetS: waist circumference, glucose, triglycerides, HDL cholesterol, insulin) in a
general population of the Upper Silesia region in Poland.

Method: N =187 participants (52.7% women) completed Yale Food Addiction Scale 2.0 (FA
symptoms count), Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) semi-structured
interview (PTSD or other trauma and stressor-related disorder (OTSR) diagnosis presence),
anthropometric assessment, and phlebotomy in a fasted state.

Results: A series of hierarchical linear regressions indicated that greater number of FA symptoms
had a significant effect on greater waist circumference, while PTSD/OTSR diagnosis had a
significant effect on higher insulin levels. Sex did not moderate these relationships.
Conclusions: It appears that dysregulated eating patterns are associated with greater
abdominal obesity, but not with metabolic dysfunction. PTSD/OTSR, but not FA, contributes to
greater insulin levels. The average metabolic indices were within normal limits reflecting a non-
clinical nature of the sample. Future longitudinal studies should examine whether detection of
and intervention for PTSD/OTSR symptoms may be a strategy for preventing progression of
metabolic dysfunction.

Componentes de la inflamacidn sistémica y del sindrome metabélico en el
trastorno de estrés postraumatico umbral/subumbral y la adiccion a la
comida en una muestra de la comunidad polaca

Antecedentes: El trastorno de estrés postraumatico (TEPT) estd asociado con el sindrome
metabdlico y diversas conductas adictivas. La adiccion a la comida (FA en sus siglas en
inglés) esta asociada con la obesidad, y las personas con TEPT tienen tasas mas altas de FA
que las que no la padecen. No estd claro si los patrones de alimentacién similares a la
adiccién contribuyen a la disfuncién metabdlica en el TEPT.

Objetivo: Examinamos las contribuciones relativas del TEPT, la FA y el sexo, asi como sus
efectos interactivos, a los componentes de la inflamacién sistémica (PCR) y del sindrome
metabdlico (MetS: circunferencia de la cintura, glucosa, triglicéridos, colesterol HDL, insulina)
en una poblacién general de la regién de Alta Silesia en Polonia.

Método: N = 187 participantes (52.7% mujeres) completaron la Escala de Adiccién a la Comida
de Yale 2.0 (recuento de sintomas de FA), la Escala de TEPT Administrada por el Clinico para el
DSM-5 (CAPS-5), entrevista semiestructurada (presencia de diagnoéstico de TEPT u otro
trastorno relacionado con trauma y estrés [OTSR en sus siglas en inglés]), evaluacion
antropométrica y flebotomia en estado de ayuno.

Resultados: Una serie de regresiones lineales jerarquicas indicé que un mayor niumero de
sintomas de FA tuvo un efecto significativo en una mayor circunferencia de cintura,
mientras que el diagndstico de TEPT/OTSR tuvo un efecto significativo en niveles mas altos
de insulina. El sexo no moderé estas relaciones.
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« In a general Polish
population sample, food
addiction symptoms are
associated with abdominal
obesity but not with other
studied metabolic
syndrome components (i.e.
glucose, triglycerides, HDL
cholesterol), insulin, or
systemic inflammation.
Threshold and
subthreshold PTSD was
associated with greater
insulin levels but not with
systemic inflammation,
abdominal obesity or other
metabolic syndrome
components.

In this non-treatment-
seeking community
sample, excess weight is
uniquely related to
dysregulated eating, while
greater insulin levels are
uniquely associated with
threshold and
subthreshold PTSD
diagnosis but not eating
dysregulation.
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Conclusiones: Parece que los patrones de alimentacion desregulados estan asociados con una
mayor obesidad abdominal, pero no con disfuncién metabdlica. El TEPT/OTSR, pero no la FA,
contribuyen a una mayor respuesta inflamatoria y mayores niveles de insulina. Los indices
metabdlicos promedio estuvieron dentro de los limites normales, lo que refleja una
naturaleza no clinica de la muestra. Los estudios longitudinales futuros deberian examinar si
la deteccidn y la intervencion de los sintomas de TEPT/OTSR pueden ser una estrategia para

prevenir la progresion de la disfunciéon metabdlica.

Posttraumatic stress disorder (PTSD) is a hetero-
geneous stress-related psychiatric disorder that devel-
ops following trauma exposure (American Psychiatric
Association, 2013; Kessler et al., 1995). Apart from
psychosocial impairment, PTSD is associated with
worsened physical health (Pacella et al., 2013). Indi-
viduals with PTSD have been found to be at higher
risk for metabolic syndrome (MetS) (Boscarino,
2008; Kubzansky et al., 2009; Xue et al., 2012) - a con-
stellation of health risk factors including central obes-
ity, hypertension, elevated glucose and triglycerides,
and low high-density lipoprotein (HDL) cholesterol
- which in turn is related to the risk of developing car-
diovascular disease (Mottillo et al., 2010). PTSD is also
associated with elevated insulin levels, contributing to
metabolic dysfunctions (Michopoulos et al., 2016). A
systematic review and meta-analysis of over 9,000 par-
ticipants with PTSD (and over 6000 matched controls)
found that people with PTSD had almost double the
risk of having MetS compared to matched controls
(Rosenbaum et al., 2015).

The putative changes in inflammatory signalling in
PTSD are suggested to stem from alterations in gluco-
corticoid sensitivity and sympathetic nervous system
activity (Michopoulos et al., 2017). They may contrib-
ute to not only behavioural symptoms of PTSD but
also the accompanying manifestations of metabolic
dysfunction (Michopoulos et al., 2016). Elevated
inflammation co-occurs with increased sympathetic
tone in MetS as the noradrenergic system also stimu-
lates the innate immune response (Michopoulos et al.,
2016). Increased levels of the pro-inflammatory mar-
ker C-reactive protein (CRP) have been observed in
individuals with PTSD (Michopoulos et al.,, 2015;
Spitzer et al, 2010). In fact, a single nucleotide
polymorphism within the CRP gene (rs1130864) has
been associated with increased susceptibility to a
PTSD diagnosis in a sample of highly traumatized
individuals (Michopoulos et al., 2015). Overall, there
is consistent evidence that PTSD symptoms are associ-
ated with chronic systemic inflammation. Moreover, it
appears that inflammation may be the common mech-
anism behind PTSD symptoms expression and associ-
ated metabolic dysfunction.

Individuals with PTSD are at higher risk of develop-
ing addictive behaviours (Debell et al., 2014; Konkoly

Thege et al., 2017; Lawson et al., 2013). One addictive
phenotype that has been found to positively associate
with PTSD symptoms is food addiction (FA) (Masheb
et al., 2018; Mitchell & Wolf, 2016; Stojek et al., 2021).
FA is a dysregulated eating phenotype encompassing
behaviours analogous to substance use disorders,
including persistent attempts to cut out high-calorie
food, experiencing social problems related to consump-
tion, or developing tolerance (Gearhardt et al., 2009;
Gearhardt et al., 2016). FA is not a DSM-5 or ICD-11
diagnosis, but it has emerged as a useful construct in
obesity research (Cassin & Sockalingam, 2021).

Most studies indicate a relationship between FA
severity and body mass index (BMI) (Meule & Gear-
hardt, 2019; Schulte & Gearhardt, 2018). Associations
of FA with MetS and inflammatory biomarkers have
been more scarce and equivocal. With regard to
waist circumference, FA has been associated with
greater waist circumference in college students
(Sengdr & Gezer, 2019) and in the general population
(Pedram et al., 2013), but not in patients with obesity
(Kiyici et al., 2020) or type 2 diabetes mellitus (T2DM)
(Nicolau et al., 2020). With regard to fasting glucose,
no study to date examined the association between
FA and glucose levels in the general population,
while findings in the clinical populations indicate
positive association between FA and fasting glucose
in patients with T2DM (Nicolau et al., 2020), but a
negative association in patients with obesity (Nicolau
et al,, 2020). Regarding triglycerides, studies in general
populations found some sex effects in the positive
association between FA and higher triglyceride levels
(Nelder et al., 2018), but no associations in those
with obesity (Kiyici et al., 2020) or T2DM (Nicolau
et al., 2020). Regarding HDL cholesterol, only one
study indicated an inverse association between FA
and HDL cholesterol levels in men (but not women)
(Nelder et al., 2018), while two found no associations
inpatients with T2DM (Nicolau et al., 2020) or obesity
(Kiyici et al., 2020). Regarding fasting insulin, one
study found that FA was positively associated with
insulin levels (Lopez-Aguilar et al, 2018), while
another failed to do so (Kiyici et al., 2020). No study
examined the relationship between CRP and FA.

Given that PTSD diagnosis is positively associated
with FA symptoms (Masheb et al., 2018; Mitchell &



Wolf, 2016; Stojek et al., 2021), it is likely that in a sub-
set of individuals with PTSD, food serves a similar
function to substances of abuse. The findings on the
relationship between FA and MetS are in nascency
and inconclusive. Therefore, it would be helpful to
examine the whether there is a link between FA and
the metabolic dysfunction associated with PTSD in
order to better address health problems among people
with PTSD. Importantly, there are sex differences in
the prevalence of PTSD, obesity, and FA. Women
are twice as likely to develop PTSD following a trau-
matic event (Steven Betts et al., 2013): lifetime preva-
lence stands at 10-12% in women, compared to 5-6%
in men (OIff, 2017). In Poland, rates of overweight/
obesity vary by sex, with more men than women car-
rying excess weight (GUS, 2016). Some (Meule &
Gearhardt, 2019; Pursey et al, 2014), but not all
(Bourdier et al., 2018; Stojek et al., 2021), studies
report differences in FA prevalence based on sex.
Therefore, it is important to include sex as a variable
in studies on PTSD, eating, and health.

In the current study, we sought to examine the effect
of PTSD presence, FA symptoms severity, and their
interaction on inflammation and four of five elements
of the MetS: waist circumference (WC), fasting plasma
glucose, triglycerides, and HDL cholesterol (HDLchol).
Given the biological link between PTSD and increased
insulin levels (Michopoulos et al., 2016), fasting insulin
levels were also included as an outcome variable. We
included sex as a predictor of interest to account for
potential sex differences (Haering et al.,, 2024). We
hypothesized that there would be a significant effect
of PTSD diagnosis on the four MetS components, insu-
lin, and systemic inflammation, such that individuals
with PTSD will have significantly higher WC, glucose,
triglycerides, and HDLchol (MetS components) as
well as insulin and CRP compared to those without
the diagnosis. We also hypothesized that there would
be an effect of FA on the four MetS components, insulin
and inflammation but given mixed findings, we did not
make directional hypotheses. Finally, we hypothesized
that there would be a significant effect of the PTSD
and FA comorbidity on the four MetS components,
insulin and inflammation. We included a three-way
interaction of PTSD, FA symptoms and sex to explore
potential sex effects but made no hypotheses regarding
these effects.

1. Methods
1.1. Participants and procedure

Participants were recruited from the Upper Silesia
region of Poland. Recruitment strategies included dis-
tributing information about the study via university
newsletter, leaflets, posters, project’s social media
and website, and paid advertisements on Facebook.
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Additionally, participants were recruited via an exter-
nal pollster company (Nationwide Research Panel
Ariadna; https://panelariadna.pl/). Inclusion criteria
were age 18-55 and living in the Silesia region (to
ensure the ability to attend the in-person laboratory
session in Katowice). Exclusion criteria were current
pregnancy or being less than 9 months since the last
child delivery, and active psychosis. As part of a larger
data collection, participants first completed online
questionnaires to assess demographics as well as
food addiction (FA) and PTSD symptoms (Stojek
et al,, under review). To determine laboratory session
eligibility, a telephone screen was conducted to assess
pregnancy/postpartum status, and psychosis symp-
toms; if eligible, participants were invited for the in-
person laboratory session.

The laboratory session took place at the Institute of
Psychology at the University of Silesia in Katowice and
lasted approximately 3-4 h. The session included
informed consent, anthropometric measurement,
medication interview, a semi-structured CAPS inter-
view (see 1.2. Measures), and several computer-
based questionnaires and tasks. The computer-based
questionnaires and tasks measured relative reinforcing
value to food, attention bias to food and socially threa-
tening stimuli, as well as liking of certain food items
(during this task, skin conductivity was also
measured). The computer-based questionnaires and
tasks are not described here as these variables were
not of interest in the current analyses. The anthropo-
metric data were collected at the beginning of the lab-
oratory session, immediately following the informed
consent. The CAPS-5 interview was administered by
a trained master’s or doctoral-level trainees supervised
by the study PI (MMS) and another study clinical psy-
chologist (JR). Following the interview, participants
underwent a relaxation mood induction to alleviate
the potential negative affect elicited by the content
of the interview. The order of the clinical interview
and the computer-based questionnaires and tasks
was counterbalanced across participants, and partici-
pants were required to take a 15-minute break
between the interview block (diagnostic interview +
relaxation procedure) and computer-based block. At
the end of the laboratory session, participants were
instructed to attend a phlebotomy session in a fasting
state within 5 days. Participants received a voucher to
their local branch of the commercial phlebotomy lab-
oratory (DIAGNOSTYKA; https://english.diag.pl/
pacjent/) as well as written instructions to fast for
12 h before attending the phlebotomy session. High-
sensitivity CRP, plasma glucose, serum insulin, trigly-
cerides and cholesterol levels were obtained from
6 mL of blood draw.

Participants received monetary compensation of up
to 250 PLN in three instalments for completing the
laboratory session, a diagnostic interview and
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phlebotomy (they had the option to dissent from each
of these study elements). The study was approved by
the Bioethics Board of the Silesian Doctor’s Chamber
in Katowice, Poland (nr 23/2022). Participation in this
study was voluntary. The study was conducted in
accordance with the Declaration of Helsinki.

1.2. Measures

1.2.1. Psychological symptoms

The Yale Food Addiction Scale (YFAS 2.0) (Gearhardt
et al., 2016); Polish adaptation (Buczny et al., 2017),
assesses eleven symptoms of food addiction (FA)
experienced within the previous 12 months. The
symptoms align with the DSM-5 criteria for substance
use disorder. The scale comprises 35 items in the form
of first-person affirmative sentences, which partici-
pants rated on an 8-point Likert scale, ranging from
0 ‘Never’ to 7 ‘Daily’. The recommended scoring
algorithm was applied to determine the FA symptom
severity (https://sites.lsa.umich.edu/fastlab/yale-food-
addiction-scale/). The internal consistency of the
YFAS in our sample was alfa =.96 (95% CI =.95-.97).

Clinician-Administered PTSD Scale for DSM-5
(CAPS-5) (Weathers et al., 2018) and Clinician-Admi-
nistered PTSD Scale for DSM-5 Revised (CAPS-5-R)
(Jackson et al., 2025) is a semi-structured diagnostic
interview for assessment of PTSD symptoms presence
and severity over the past month. The symptoms
assessed with this interview correspond to the clinical
criteria for PTSD in the DSM-5 (American Psychiatric
Association, 2013) and include criterion A (presence
of a past traumatic event), criterion B (re-experien-
cing), criterion C (avoidance), criterion D (alterations
in mood and cognition) and criterion E (hyperarou-
sal). The interview scoring algorithm allows for deter-
mining the presence of the PTSD diagnosis and yields
a severity score based on clinician’s rating of each
symptom. The first 20 participants were administered
the CAPS-5, while the remainder of the participants
were administered the CAPS-5-R (Jackson et al.,
2025) - a version with improved administration and
scoring (CAPS-5-R was not yet available at the begin-
ning of the study). Both CAPS-5 and CAPS-5-R use
the same DSM-5 PTSD criteria to determine the
PTSD diagnosis presence. Validation of the CAPS-5-
R demonstrated good to excellent alternate forms
reliability with the CAPS-5 for determining PTSD
diagnosis (ks =.79-.93) (Jackson et al., 2025).

In this study, we used only the diagnosis presence/
absence criterion (as opposed to the continuous sever-
ity scoring). This was done to maximize the number of
participants included in the analyses. As establishing
whether the participants met PTSD diagnosis was
the main goal of the interview, a procedure was
implemented initially wherein the interview was dis-
continued if the participants did not meet any of the

criteria B-E following meeting criterion A. This pro-
cedure was implemented to reduce participant burden
during the laboratory session. The discontinuation
procedure was implemented with 89 (of the total
212) participants, of whom 23 did not complete the
full CAPS because they did not meet one of the B-E
criteria. Starting with participant 90, all participants
who met criterion A were administered the full CAPS.
Participants who met all the PTSD criteria were
classified as ‘PTSD present’ and participants who
met criterion A plus 3 out of 4 PTSD criteria were
classified as ‘Other Trauma and Stressor-Related Dis-
order Present’ (OTSR), signifying subthreshold PTSD.
Previous studies have indicated that subthreshold
PTSD has comparably detrimental effect on function-
ing as threshold PTSD (El-Gabalawy et al., 2018),
therefore the PTSD group consists of individuals
with threshold and subthreshold PTSD symptoms.
The PTSD Checklist for DSM-5 (PCL-5) (Blevins
et al., 2015; Oginska-Bulik et al., 2018) is a 20-items
self-report measure that evaluates the severity of
PTSD symptoms in the past month in accordance
with the DSM-5 criteria. Answers are marked on a
5-point Likert scale (from 0 - ‘Not at all’ to 4 - ‘Extre-
mely’). The total symptom score ranges from 0 to 80.
The internal consistency in our sample was a =.938.

1.2.2. Anthropometrics
Waist circumference (cm) was measured using a tape
measure at a midpoint point between the bottom of
the rib cage and the top of the hips, just above the
belly button. The measurement was taken in triplicate,
the reported values are the average of the three
measurements. Additionally, hips circumference was
measured but was not used in the current analyses.
Body mass index was calculated using the standard
equation (weight [kg]/squared height [m]). Height
(cm) was measured in triplicate using a Chorder
HM 200P stadiometer, and the average of the three
measurements was reported. Weight (kg) was taken
using the Tanita Inner Scan V BC-601 scale; partici-
pants were weighed barefoot and wearing light cloth-
ing. Of note, BMI was only used as a control variable
in the regression models with biomarkers as outcome
variables.

1.2.3. Biomarkers

High-sensitivity plasma C-reactive protein (hs-CRP)
was used to measure the level of systemic inflam-
mation. hs-CRP was measured with a Roche Cobas
C 311 analyzer and the Alinity ¢ CRP Vario Reagent
Kit. The assays did not detect values less than
0.15mg/L (Roche Cobas) for eight participants
(these values were recoded to 0.14 mg/L for the ana-
lyses) and less than 0.4 mg/L (Alinity) for three par-
ticipants (these values were recoded to 0.39 for the
analyses). Standard calibration was performed at
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every change of the reagent serial number or more
often if quality control procedures indicated the
need for additional calibration.

Plasma glucose and serum insulin were collected in
a fasted state (at least 12 h since the last meal). Glucose
and insulin concentrations were measured with the
Alinity ¢ Glucose Reagent Kit and the Alinity i Insulin
Reagent Kit. Standard calibration was performed at
every change of the reagent serial number or more
often if quality control procedures indicated the
need for additional calibration. Glucose concen-
trations are reported in mg/dL and insulin in pIU/mL.

Triglycerides and high-density lipoprotein (HDL)
cholesterol measurements were conducted in a fasted
state and concentrations are reported in mg/dL. Tri-
glycerides and HDLchol concentrations
measured with the Alinity ¢ Triglyceride2 and Alinity
¢ Cholesterol2 Kits. Standard calibration was per-
formed at every change of the reagent serial number
or more often if quality control procedures indicated
the need for additional calibration.

were

1.2.4. Control variables

Medications. Participants were asked by the exper-
imenter about the names of the medications they are
currently taking from suggested categories: psychiatric
medications, hypertension medications, diabetes
medications, hormonal medications, supplements,
and other drugs. The medications were classified
using Anatomical Therapeutic Chemical Classification
prepared by WHO. Medication use was coded as a
binary variable indicating whether the person takes
it or not. In the biomarkers models, the following
medications were used as control variables: all
reported diabetes medications (for glucose and insu-
lin), all reported dyslipidemia medications (for trigly-
cerides and HDL cholesterol), second generation
antihistamines and all other antihistamines (for CRP).

Time. Study design required that participants com-
pleted the self-report measures of FA and PTSD symp-
toms prior to the laboratory session. Therefore, the
number of days elapsed between self-report measures
and laboratory session was used as one of the control
variables to adjust for the potential effect of the time
gap.

Demographics. Gender was assessed using the ques-
tion: ‘What gender are you? Participants could
answer: female, male, non-binary, other. In the
phone screen, participants identified sex assigned at
birth binary labels (female/male). Since sex was used
as a predictor variable, individuals who identified
their gender as non-binary were excluded from the
current analyses (n=1).

Education. Participants indicated education by
selecting: primary, junior high school, vocational,
high school, post-secondary, bachelor’s, master’s, doc-
toral. We further aggregated the above options into 5
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categories: primary, vocational, secondary, post-sec-
ondary, and higher.

Smoking. Participants indicated their cigarette
smoking status: current smoker, past smoker but had
not smoked in the past 30 days, non-smoker.

Age. Participants indicated their age at the time of
the session.

1.3. Analyses

Outliers were examined for the outcome variables and
adjusted to fall 1.5 times the interquartile range below
and above the 25th and 75th percentile (Behrens,
1997). This strategy minimizes the influence of out-
liers on the characteristics of the distribution, mini-
mally changes the distribution, and avoids potential
bias of removing outliers altogether. Missing data
were examined and if the visual analysis of missing
data patterns indicated data were missing at random
(MAR), multiple imputation was applied (Sterne
et al., 2009). Data were examined for normality; hs-
CRP, triglycerides, and insulin were log-transformed
due to a positive skew. To adjust for the number of
biomarkers family tests, a Bonferroni correction was
applied, and the statistical significance level was set
to p=.010. All analyses were conducted using the
IBM SPSS software, version 29.

To test the hypotheses, we conducted one hierarch-
ical linear regression with CRP as an outcome variable
and five hierarchical linear regressions related to MetS
components: WC, glucose, triglycerides, HDLchol,
and insulin. In the model with WC, in step 1, we
entered variables for which we wanted to adjust the
model, i.e. age, education level, alcohol use severity,
smoking status, time between session. In step 2, we
entered sex; in step 3, the number of FA symptoms;
in step 4, PTSD symptom severity; in step 5, PTSD/
OTSR diagnosis; in step 6, the interaction of PTSD/
OTSR and FA symptoms; in step 7, the interaction
of PTSD/OTSR, FA symptoms, and sex. The order
of variables in the model was selected based on theor-
etical assumptions and past literature. Sex was entered
as the first predictor because there are sex differences
in obesity rates. FA was entered next because there is
consistent body of research indicating its relationship
to obesity, including WC in the general sample.

In all other models, we adjusted for different classes
of medications. In step 1, we included variables for
which we wanted to statistically adjust the model,
including age, education level, smoking status, alcohol
use problems, BMI, and time between sessions, and
different classes of medications depending on the out-
come variable: antihistamines for CRP, diabetes drugs
for glucose and insulin, and dyslipidemia drugs for tri-
glycerides and HDLchol. In step 2, we included sex (as
there are sex differences in health outcomes). In step 3,
we entered PTSD symptom severity and in step 4, we
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entered PTSD/OTSR presence (as PTSD symptoms
have been consistently associated with inflammation
and other biomarkers of health). In step 5, we entered
FA symptom number. The remainder of the steps
were identical to the WC model described above.

2. Results
2.1. Descriptive statistics

A total of 212 participants consented to the laboratory
session. Of those, 23 participants did not have
sufficient data to determine whether they met criteria
for PTSD or OTSR based on the CAPS-5 (see
1. Methods). Since these data were not missing at ran-
dom, those cases were removed from the analyses.
Additionally, one participant did not undergo WC
measurement, nor did (s)he attend phlebotomy. One
participant identified their gender as non-binary and
was excluded from the analyses. Therefore, a total of
187 participants were included in the final dataset.
Of those, 9.6% were missing hsCRP, 8% were missing
insulin, 7% were missing glucose, and 6.4% were miss-
ing triglycerides results; following the multiple impu-
tation procedure, 176 participants’ biomarker data
were analysed. All biomarkers results are reported
on the pooled data from five iterations of the
imputation.

Descriptive statistics for the full sample (N=187)
are reported in Table 1. The average age of partici-
pants was 30 years old (SD = 10; range = 18-55). Par-
ticipants were on average slightly overweight and on
average low-risk alcohol drinkers. Participants with

the PTSD/OTSR diagnosis (n=77) reported signifi-
cantly more FA symptoms and significantly greater
severity of PTSD symptoms.

2.2. Regressions

The coeflicients for the model with waist circumfer-
ence as the outcome variable (N =187) are reported
in Table 2. The addition of the sum of FA symptoms
variable in step 3 significantly improved the model
fit (Fepange=16.785, p<.001). The final model
accounted for 37.8% in the waist circumference var-
iance, with only male sex and FA symptoms sum con-
tributing significant variance to the model in the final
step.

The coefficients for the models with the remainder
of MetS components are reported in Table 3 (N=176
after multiple imputations of missing values). All sig-
nificance levels are reported at the significance level set
by the Bonferroni correction (p <.010) to control for
biomarkers family-wise error. For the model with sys-
temic inflammation as the outcome variable, the final
model accounted for 35.8% of the variance. Only
female sex was a significant predictor of greater sys-
temic inflammation once all variables were included
in the model. In the model predicting fasting glucose
level, none of the variables of interest emerged as stat-
istically significant predictors. In the model with tri-
glyceride levels as the outcome variable, the final
model accounted for 26.9% of the variance. None of
the variables of interest emerged as significant predic-
tors of triglyceride levels. In the model predicting

Table 1. Descriptive statistics of key variables and control variables in the total sample (N=187) as well as subsamples of
participants with (n =77) and without PTSD/OTSR diagnosis (n = 110).

Whole sample

(N=187) PTSD/OTSR diagnosis (n=77) No PTSD diagnosis (n=110) Comparison

Age M (SD) 30.73 (10.17) 30.38 (10.52) 30.97 (9.96) t=.39, p=.347
AUDIT M (SD) 7.34 (5.88) 7.65 (6.12) 7.12 (5.73) t=—-.61,p=.272
Body Mass Index M (SD) 26.40 (5.97) 26.72 (6.31) 26. 19 (5.73) t=-.60, p=.275
Smoker n (%) positive 43 (23%) 21 (27.3%) 2 (20.0%) X2 =3.27,p=.195
Education level n (%) Y'=749,p=.112

Primary 2 (1.1%) 2 (2.6%) 0

Vocational 2 (1.1%) 2 (1.8%)

Secondary 80 (42.6%) 35 (45.5%) 45 (40.5%)

Post-secondary 41 (21.9%) 20 (26%) 21 (19.1%)

Higher 62 (33.2%) 20 (26%) 42 (38.2%)
Type of medication n (%)

All diabetes med. 9 (4.8%) 6 (7.8%) 3 (2.7%) Y=254p=111

All dyslipidemia med. 3 (1.6%) 2 (2.6%) 1 (0.9%) X'=.82, p=.366

Antihistamines, 2nd gen. 8 (4.3%) 4 (5.2%) 4 (3.6%) xz: 27, p=.604

All other antihistamines 6 (3.2%) 2 (2.6%) 4 (3.6%) X2= 16, p=.692
Time M (SD) 69.07 (46.99) 61.97 (39.75) 74. 04 (51.05) t=1.74, p=.042
Sex n (%) women 98 (52.4%) 44 (57.1%) 4 (49.1%) Y'=1.18,p=.278
PCL-5 M (SD) 35.15 (18.14) 28.59 (17.32) 44, 52 (14.96) t=-6.54, p <.001
Food addiction symptom count 3.67 (3.37) 4,56 (3.50) 3.05 (3.15) t=-3.09, p=.001
Waist circumference (cm) 91.82 (17.80) 91.74 (19.12) 91.88 (16.90) t=.06, p=.478
Fasting plasma glucose (mg/dL) 89.19 (8.90) 89.77 (9.04) 88.76 (8.81) t=—.73, p=.465
Triglycerides (mg/dL) 100.03 (44.62) 107.74 (46.51) 94.44 (42.55) t=-2.03, p=.042
HDL Cholesterol (mg/dL) 55.63 (13.54) 56.79 (14.88) 54.79 (12.49) t=-.96, p=.337
Fasting insulin (ulU/L) 8.32 (4.14) 9.02 (4.30) 7.81 (3.96) t=-1.89, p=.059
High-sensitivity C-reactive protein 1.81 (1.93) 2.06 (2.06) 1.62 (1.82) t=-1.64,p=.101

Note: AUDIT = severity of alcohol use-related problems according to the Alcohol Use Disorder Identification Test; PCL-5 = PTSD symptom severity accord-

ing to the PTSD Symptom Checklist for DSM-5.



Table 2. Hierarchical linear regression model predicting
variance in waist circumference (N = 187).

R R? t p
Step 1 A77 228
Age 6.030 <.001
Education level 279 .781
AUDIT 1.384 166
Smoking status .564 573
Time difference —1.273 203
Step 2 0.560 0314
Sex —4.762 <.001
Step 3 0.611 0.373
Sex —5.378 <.001
FA 4.097 <.001
Step 4 0.611 0373
Sex —5.332 <.001
FA 4.004 <.001
PCL-5 —.180 .857
Step 5 0.611 0373
Sex —5.303 <.001
FA 4.016 <.001
PCL-5 —.001 999
PTSD/OTSR diagnosis —-.420 675
Step 6 0.612 0.374
Sex —5.302 <.001
FA 3.148 .002
PCL-5 —-.025 980
PTSD/OTSR —-.003 .998
FA x PTSD/OTSR =375 .708
Step 7 0.614 0.378
Sex —5.045 <.001
FA 3.216 .001
PCL-5 —.031 975
PTSD/OTSR .050 961
FA x PTSD/OTSR —.842 400
FA x PTSD/OTSR X sex .995 320

Note: AUDIT = severity of alcohol use-related problems according to the
Alcohol Use Disorder Identification Test; FA =sum of food addiction
symptoms on the Yale Food Addiction Scale (YFAS); PCL-5 = PTSD symp-
tom severity according to the PTSD Symptom Checklist for DSM-5; PTSD/
OTSR = post-traumatic stress disorder or other trauma and stressor-
related (i.e. criterion A + 3 out of 4 PTSD symptoms) diagnosis according
to the CAPS-5 interview.

HDL cholesterol, only female sex emerged as a signifi-
cant predictor among the variables of interest; several
control variables also contributed to the prediction
(alcohol use severity: t=3.310, p<.001; BMIL: ¢=
—4.686, p <.001). The final model with insulin as the
outcome variable explained 40.3% of the variance. In
the final step, only PTSD diagnosis emerged as a sig-
nificant predictor of increased insulin levels.

3. Discussion

The goal of the current study was to examine the effect
of threshold and subthreshold PTSD diagnosis pres-
ence, FA symptoms severity, and the interaction of
PTSD/OTSR diagnosis presence and FA symptoms
severity on inflammation, insulin, and select metabolic
syndrome (MetS) components in a non-treatment
seeking community sample of adults. Additionally,
we aimed to examine the effect of sex on the PTSD/
OTSR x FA interaction. We found that FA symptoms
severity, but not PTSD/OTSR, was associated with
greater waist circumference (WC). In analyses of the
biomarkers of health, we found some effects of
PTSD/OTSR, but not FA. Specifically, we found that
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the presence of PTSD/OTSR diagnosis was a signifi-
cant predictor of higher insulin levels, but no effects
of PTSD/OTSRs were found with regard to glucose,
triglycerides, HDLchol or CRP. Thus, in our study,
PTSD/OTSR was not associated with the MetS com-
ponents (i.e. glucose, triglycerides, HDLchol and
WCQC) or systemic inflammation but was associated
with elevated insulin levels. Additionally, we found
that male sex was a significant predictor of greater
WC, while female sex was a significant predictor of
systemic inflammation. No other sex effects were
found nor were any interactive effects found.

The current study results regarding FA are some-
what consistent with past literature. Studies to date
have generally found that greater FA symptom sever-
ity tends to be associated with indicators of higher
body mass, such as BMI (Meule & Gearhardt, 2019;
Schulte & Gearhardt, 2018) or WC (Sengor & Gezer,
2019), its association with objective health indices
has been less clear (Kiyici et al,, 2020). Since our
sample consisted of individuals recruited from the
general population, the finding of greater WC with
more FA symptoms is consistent with that of Sengér
and colleagues, who recruited their sample from a gen-
eral (non-clinical) student population. However, this
differs from studies conducted on individuals with
obesity (Kiyici et al., 2020) and those with type 2 dia-
betes (Nicolau et al., 2020), which did not find differ-
ences in WC between groups with and without FA. It
is possible that a wider range of BMI present in the
general populations (in our sample the range was
nearly 30) allowed for detecting the covariation
between BMI and FA symptom severity better than
in a medically clinical population. The significant
effect of male sex on greater WC is consistent with
Polish population trends wherein men more fre-
quently experience obesity compared to women
(GUS, 2016). The lack of association between FA
and biomarkers of health adds to the already mixed
findings in this area and suggests that despite dysregu-
lated eating patterns that characterize FA, it does not
contribute to the poorer physical health above and
beyond obesity itself.

In our sample, threshold and subthreshold PTSD
diagnosis was not associated with MetS components
or systemic inflammation, which is contrary to the
past body of research (Michopoulos et al., 2017;
Nilaweera et al., 2023; Rosenbaum et al., 2015). It
was however associated with higher insulin levels,
consistent with past research (Michopoulos et al.,
2016). Our sample consisted of non-treatment-seeking
community participants — and while we oversampled
individuals who obtained an elevated score on the
PTSD Symptom Checklist for DSM-5 (PCL-5)
(Blevins et al., 2015), the average severity of reported
symptoms in the PTSD/OTSR diagnosis group was
moderate (score of 44 out of possible 80, with a
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cutoff for possible diagnosis at 32). Therefore, it is
possible that the metabolic dysfunction associated
with MetS is more likely to be present in clinical treat-
ment-seeking populations. In our sample, neither
PTSD/OSTR diagnosis nor FA status was associated
with increased CRP levels. It is important to note,
that the average CRP levels in this sample would be
considered within normal range (<3 mg/L is con-
sidered normal level in healthy persons) (Windgassen
et al., 2011). Past studies have shown that PTSD sever-
ity correlates with CRP levels (Fonkoue et al., 2020;
Michopoulos et al., 2015). Therefore, our sample
may represent individuals with less chronic and/or
less severe PTSD than other samples studied. Given
that increased inflammation is considered a mechan-
ism by which trauma exposure leads to metabolic dys-
function (Michopoulos et al.,, 2016), the low levels of
CRP may also account for lack of findings regarding
MetS components. Female sex was associated with
increased inflammation, consistent with past studies
that focus on sex differences in immunological
responses (Klein & Flanagan, 2016).

In our sample, PTSD/OTSR diagnosis was associated
with increased insulin levels, but not increased glucose.
Work in children, adolescents, and animal models
suggests that excess secretion of insulin by the pancreas
downregulates glucose levels, contributing to the main-
tenance of normal levels of serum glucose (Rachdaoui,
2020; Weiss et al., 2006). However, chronic hyperinsuli-
nemia is both a marker and a cause of insulin resistance.
Moreover, prolonged excess insulin level is a predictor
of adverse cardiovascular events (Kumar et al.,, 2019).
This may be another piece of evidence to reflect the
non-clinical nature of sample — elevated insulin associ-
ated with PTSD/OTSR diagnosis in this sample may
be a harbinger of future metabolic dysfunction but cur-
rently is not associated with MetS.

Several limitations should be acknowledged. Par-
ticipants attended phlebotomy sessions at commercial
laboratories instead of research facilities. Due to the
nature of the laboratories, all assays were analysed
only once. As such, there is a possibility of greater
error and variability in laboratory results. Addition-
ally, despite the fact that participants were instructed
to attend the phlebotomy session in the morning
and in a fasted state, time of day and other variables
that might influence biomarkers (e.g. physical activity,
fasting adherence) were not controlled, thus poten-
tially contributing to greater variability in data.
There is also a possibility of unreported medication
use influencing the results. Another limitation was
the fact that 23 participants were excluded from the
analyses due to incomplete clinical interview data.
Methodologically, it was the most conservative course
of action as, despite the fact that they did not meet cri-
teria for PTSD diagnosis, it was impossible to deter-
mine whether they met criteria for OTSR due to the

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY e 9

discontinuation rule on the CAPS. Given that the Pol-
ish population is rather ethnically homogenous and
that our sample was recruited from a particular region
in Poland, another limitation of this study is poten-
tially limited generalizability of the current findings
to individuals from other cultural and ethnic back-
grounds. Future studies should prioritize examining
these associations in more diverse samples.

The study also has several strengths. First, the sex dis-
tribution is approximately equal allowing for more
robust analyses of the effects of sex. Second, the presence
of the PTSD/OTSR diagnosis was determined using a
structured clinical interview considered a gold standard
for diagnosing PTSD. Therefore, the confidence of the
actual presence of the diagnosis is far greater than
using a cut-off score on a self-report measure.

This is the first study to examine the associations
between food addiction and CRP as well as glucose
levels in the general population. The lack of associ-
ation between FA and objective indices of health in
the general population adds to the already existing
similar findings. However, addictive-like eating pat-
terns appear to be an important target in addressing
increased body mass and abdominal obesity. Our
findings suggest that in a non-treatment-seeking
population, the health of individuals with PTSD/
OTSR is not yet markedly deterioriated (as their aver-
age lab results were still within normal range) but that
they may be showing signs of potentially worsening
health with higher insulin levels compared to those
without PTSD/OTSR. This suggests that early detec-
tion and treatment of PTSD might be a target for
improving overall health. Particularly in individuals
whose immunological and metabolic indices are not
yet in the clinical range, intervening at the level of
PTSD symptoms may be a strategy for preventing
future metabolic dysfunction. However, this is an
empirical question and longitudinal studies are
needed to test this hypothesis.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The study was supported by the National Science Centre,
Poland [OPUS 21, grant number 2021/41/B/HS6/04029;
PI: Monika M. Stojek). Some of the research activities
were co-financed by the funds granted under the Research
Excellence Initiative of the University of Silesia in Katowice
to Monika M. Stojek.

Data availability statement

Data associated with this project are available on the OSF
server at https://osf.io/vb63x/; https://doi.org/10.17605/
OSF.IO/VB63X.


https://osf.io/vb63x/
https://doi.org/10.17605/OSF.IO/VB63X
https://doi.org/10.17605/OSF.IO/VB63X

10 (&) M.M.STOJEKETAL.

ORCID

Monika M. Stojek (© http://orcid.org/0000-0003-3777-8054

References

American Psychiatric Association. (2013). The diagnostic
and statistical manual of mental disorders: DSM 5.
American Psychiatric Publishing.

Behrens, J. T. (1997). Principles and procedures of explora-
tory data analysis. Psychological Methods, 2(2), 131-160.
https://doi.org/10.1037/1082-989X.2.2.131

Blevins, C. A., Weathers, F. W, Davis, M. T., Witte, T. K., &
Domino, J. L. (2015). The posttraumatic stress disorder
checklist for DSM-5 (PCL-5): Development and initial
psychometric evaluation. Journal of Traumatic Stress,
28(6), 489-498. https://doi.org/10.1002/jts.22059

Boscarino, J. A. (2008). Psychobiologic predictors of disease
mortality after psychological trauma: Implications for
research and clinical surveillance. Journal of Nervous &
Mental Disease, 196(2), 100-107. https://doi.org/10.
1097/NMD.0b013e318162a9f5

Bourdier, L., Orri, M., Carre, A., Gearhardt, A. N., Romo, L.,
Dantzer, C., & Berthoz, S. (2018). Are emotionally driven
and addictive-like eating behaviors the missing links
between psychological distress and greater body weight?
Appetite, 120, 536-546. https://doi.org/10.1016/j.appet.
2017.10.013

Buczny, J., Matyjanka, C., & Baranowska, C. (2017). Polska
adaptacja full Yale Food Addiction Scale version (YFAS)
2.0.

Cassin, S. E., & Sockalingam, S. (2021). Advances and future
directions in the clinical utility of food addiction.
Nutrients, 13(2), 708. https://doi.org/10.3390/nu13020708

Debell, F., Fear, N. T. Head, M. Batt-Rawden, S,
Greenberg, N., Wessely, S., & Goodwin, L. (2014). A sys-
tematic review of the comorbidity between PTSD and
alcohol misuse. Social Psychiatry and Psychiatric
Epidemiology, 49(9), 1401-1425. https://doi.org/10.1007/
s00127-014-0855-7

El-Gabalawy, R., Blaney, C., Tsai, J., Sumner, J. A, &
Pietrzak, R. H. (2018). Physical health conditions associ-
ated with full and subthreshold PTSD in U.S. military
veterans: Results from the national health and resilience
in veterans study. Journal of Affective Disorders, 227,
849-853. https://doi.org/10.1016/].JAD.2017.11.058

Fonkoue, I. T., Marvar, P. J., Norrholm, S., Li, Y., Kankam,
M. L, Jones, T. N., Vemulapalli, M., Rothbaum, B,
Bremner, J. D., Le, N.-A,, & Park, J. (2020). Symptom
severity impacts sympathetic dysregulation and inflam-
mation in post-traumatic stress disorder (PTSD). Brain,
Behavior, and Immunity, 83, 260-269. https://doi.org/
10.1016/].BB1.2019.10.021

Gearhardt, A. N., Corbin, W. R., & Brownell, K. D. (2009).
Preliminary validation of the Yale Food Addiction Scale.
Appetite, 52(2), 430-436. https://doi.org/10.1016/j.appet.
2008.12.003

Gearhardt, A. N., Corbin, W. R., & Brownell, K. D. (2016).
Development of the Yale Food Addiction Scale version
2.0. Psychology of Addictive Behaviors, 30(1), 113-121.
https://doi.org/10.1037/adb0000136

GUS. (2016). Stan Zdrowia Ludnosci Polski w 2014 R.
https://stat.gov.pl/obszary-tematyczne/zdrowie/zdrowie/
stan-zdrowia-ludnosci-polski-w-2014-r-,6,6.html

Haering, S., Seligowski, A. V., Linnstaedt, S. D,
Michopoulos, V., House, S. L., Beaudoin, F. L., An, X,,
Neylan, T. C,, Clifford, G. D., Germine, L. T., Rauch, S.

L., Haran, J. P., Storrow, A. B., Lewandowski, C,
Musey, P. I, Hendry, P. L., Sheikh, S., Jones, C. W.,
Punches, B. E,, ... Stevens, J. S. (2024). Disentangling
sex differences in PTSD risk factors. Nature Mental
Health, 2(5), 605-615. https://doi.org/10.1038/s44220-
024-00236-y

Jackson, B. N., Weathers, F. W., Jeffirs, S. M., Preston, T. J.,
& Brydon, C. M. (2025). The revised Clinician-
Administered PTSD Scale for DSM-5 (CAPS-5-R):
Initial psychometric evaluation in a trauma-exposed
community sample. Journal of Traumatic Stress, 38(1),
40-52. https://doi.org/10.1002/JTS.23093

Kessler, R. C., Sonnega, A., Bromet, E., Hughes, M., &
Nelson, C. B. (1995). Posttraumatic stress disorder in
the national comorbidity survey. Archives of General
Psychiatry, 52(12), 1048. https://doi.org/10.1001/
archpsyc.1995.03950240066012

Kiyici, S., Koca, N., Sigirli, D., Aslan, B. B, Guclu, M., &
Kisakol, G. (2020). Food addiction correlates with psy-
chosocial functioning more than metabolic parameters
in patients with obesity. Metabolic Syndrome and
Related Disorders, 18(3), 161-167. https://doi.org/10.
1089/MET.2019.0108

Klein, S. L., & Flanagan, K. L. (2016). Sex differences in
immune responses. Nature Reviews Immunology,
16(10), 626-638. https://doi.org/10.1038/nri.2016.90

Konkoly Thege, B., Horwood, L., Slater, L., Tan, M. C,
Hodgins, D. C., & Wild, T. C. (2017). Relationship
between interpersonal trauma exposure and addictive
behaviors: A systematic review. BMC Psychiatry, 17(1),
1-17. https://doi.org/10.1186/S12888-017-1323-1

Kubzansky, L. D., Koenen, K. C., Jones, C., & Eaton, W. W.
(2009). A prospective study of posttraumatic stress dis-
order symptoms and coronary heart disease in women.
Health Psychology, 28(1), 125-130. https://doi.org/10.
1037/0278-6133.28.1.125

Kumar, A., Patel, D. R, Wolski, K. E,, Lincoff, A. M,,
Kashyap, S. R., Ruotolo, G., McErlean, E., Weerakkody,
G., Riesmeyer, J. S., Nicholls, S. J., Nissen, S. E., &
Menon, V. (2019). Baseline fasting plasma insulin levels
predict risk for major adverse cardiovascular events
among patients with diabetes and high-risk vascular dis-
ease: Insights from the ACCELERATE trial. Diabetes and
Vascular Disease Research, 16(2), 171-177. https://doi.
org/10.1177/1479164119827604

Lawson, K. M., Back, S. E., Hartwell, K. J., Maria, M. M.. S., &
Brady, K. T. (2013). A comparison of trauma profiles
among individuals with prescription opioid, nicotine, or
cocaine dependence. The American Journal on
Addictions, 22(2), 127-131. https://doi.org/10.1111/].
1521-0391.2013.00319.X

Lopez-Aguilar, 1., Ibarra-Reynoso, L. D. R., & Malacara, J.
M. (2018). Association of nesfatin-1, acylated ghrelin
and cortisol with scores of compulsion, food addiction,
and binge eating in adults with normal weight and with
obesity. Annals of Nutrition and Metabolism, 73(1), 54—
61. https://doi.org/10.1159/000490357

Masheb, R. M., Ruser, C. B., Min, K. M., Bullock, A. J., &
Dorflinger, L. M. (2018). Does food addiction contribute
to excess weight among clinic patients seeking weight
reduction? Examination of the modified Yale Food
Addiction Survey. Comprehensive Psychiatry, 84, 1-6.
https://doi.org/10.1016/j.comppsych.2018.03.006

Meule, A., & Gearhardt, A. N. (2019). Ten years of the Yale
Food Addiction Scale: A review of version 2.0. Current
Addiction Reports, 6(3), 218-228. https://doi.org/10.
1007/s40429-019-00261-3


http://orcid.org/0000-0003-3777-8054
https://doi.org/10.1037/1082-989X.2.2.131
https://doi.org/10.1002/jts.22059
https://doi.org/10.1097/NMD.0b013e318162a9f5
https://doi.org/10.1097/NMD.0b013e318162a9f5
https://doi.org/10.1016/j.appet.2017.10.013
https://doi.org/10.1016/j.appet.2017.10.013
https://doi.org/10.3390/nu13020708
https://doi.org/10.1007/s00127-014-0855-7
https://doi.org/10.1007/s00127-014-0855-7
https://doi.org/10.1016/J.JAD.2017.11.058
https://doi.org/10.1016/J.BBI.2019.10.021
https://doi.org/10.1016/J.BBI.2019.10.021
https://doi.org/10.1016/j.appet.2008.12.003
https://doi.org/10.1016/j.appet.2008.12.003
https://doi.org/10.1037/adb0000136
https://stat.gov.pl/obszary-tematyczne/zdrowie/zdrowie/stan-zdrowia-ludnosci-polski-w-2014-r-,6,6.html
https://stat.gov.pl/obszary-tematyczne/zdrowie/zdrowie/stan-zdrowia-ludnosci-polski-w-2014-r-,6,6.html
https://doi.org/10.1038/s44220-024-00236-y
https://doi.org/10.1038/s44220-024-00236-y
https://doi.org/10.1002/JTS.23093
https://doi.org/10.1001/archpsyc.1995.03950240066012
https://doi.org/10.1001/archpsyc.1995.03950240066012
https://doi.org/10.1089/MET.2019.0108
https://doi.org/10.1089/MET.2019.0108
https://doi.org/10.1038/nri.2016.90
https://doi.org/10.1186/S12888-017-1323-1
https://doi.org/10.1037/0278-6133.28.1.125
https://doi.org/10.1037/0278-6133.28.1.125
https://doi.org/10.1177/1479164119827604
https://doi.org/10.1177/1479164119827604
https://doi.org/10.1111/J.1521-0391.2013.00319.X
https://doi.org/10.1111/J.1521-0391.2013.00319.X
https://doi.org/10.1159/000490357
https://doi.org/10.1016/j.comppsych.2018.03.006
https://doi.org/10.1007/s40429-019-00261-3
https://doi.org/10.1007/s40429-019-00261-3

Michopoulos, V., Powers, A., Gillespie, C. F., Ressler, K. J., &
Jovanovic, T. (2017). Inflammation in fear- and anxiety-
based disorders: PTSD, GAD, and beyond.
Neuropsychopharmacology, 42(1), 254-270. https://doi.
0rg/10.1038/npp.2016.146

Michopoulos, V., Rothbaum, A. O., Jovanovic, T., Almli,
L. M., Bradley, B., Gillespie, C. F., & Ressler, K. J.
(2015). Association of CRP genetic variation and
CRP level with elevated PTSD symptoms and physio-
logical responses in a civilian population with high
levels of trauma. American Journal of Psychiatry,
172(4), 353-362. https://doi.org/10.1176/appi.ajp.2014.
14020263

Michopoulos, V., Vester, A., & Neigh, G. (2016).
Posttraumatic stress disorder: A metabolic disorder in
disguise? Experimental Neurology, 284(Pt B), 220-229.
https://doi.org/10.1016/j.expneurol.2016.05.038

Mitchell, K. S., & Wolf, E. J. (2016). PTSD, food addiction,
and disordered eating in a sample of primarily older
veterans: The mediating role of emotion regulation.
Psychiatry Research, 243, 23-29. https://doi.org/10.1016/
J.PSYCHRES.2016.06.013

Mottillo, S., Filion, K. B., Genest, J., Joseph, L., Pilote, L.,
Poirier, P., Rinfret, S., Schiffrin, E. L., & Eisenberg, M.
J. (2010). The metabolic syndrome and cardiovascular
risk: A systematic review and meta-analysis. Journal of
the American College of Cardiology, 56(14), 1113-1132.
https://doi.org/10.1016/j.jacc.2010.05.034

Nelder, M., Cahill, F., Zhang, H., Zhai, G., Gulliver, W.,
Teng, W., Shan, Z., & Sun, G. (2018). The association
between an addictive tendency toward food and meta-
bolic characteristics in the general Newfoundland popu-
lation. Frontiers in Endocrinology, 9, 411731. https://doi.
0rg/10.3389/fend0.2018.00661

Nicolau, J., Romerosa, J. M., Rodriguez, 1., Sanchis, P.,
Bonet, A., Arteaga, M., Fortuny, R., & Masmiquel, L.
(2020). Associations of food addiction with metabolic
control, medical complications and depression among
patients with type 2 diabetes. Acta Diabetologica, 57(9),
1093-1100. https://doi.org/10.1007/s00592-020-01519-3

Nilaweera, D., Phyo, A. Z. Z., Teshale, A. B., Htun, H. L.,
Wrigglesworth, J., Gurvich, C., Freak-Poli, R., & Ryan,
J. (2023). Lifetime posttraumatic stress disorder as a pre-
dictor of mortality: A systematic review and meta-analy-
sis. BMC Psychiatry, 23(1), 1-14. https://doi.org/10.1186/
$12888-023-04716-w

Oginska-Bulik, N., Juczynski, Z., Lis-Turlejska, M., &
Merecz-Kot, D. (2018). Polish adaptation of PTSD
ChecKklist for DSM-5-PCL-5. A preliminary communi-
cation. The Review of Psychology, 61(2), 287-291.

Olff, M. (2017). Sex and gender differences in post-trau-
matic stress disorder: An update. European Journal of
Psychotraumatology, 8(sup4), Article 1351204. https://
doi.org/10.1080/20008198.2017.1351204

Pacella, M. L., Hruska, B., & Delahanty, D. L. (2013). The
physical health consequences of PTSD and PTSD symp-
toms: A meta-analytic review. Journal of Anxiety
Disorders, 27(1), 33-46. https://doi.org/10.1016/j.
janxdis.2012.08.004

Pedram, P., Wadden, D., Amini, P., Gulliver, W., Randell,
E., Cahill, F., Vasdev, S., Goodridge, A., Carter, J. C,,
Zhai, G., Ji, Y., & Sun, G. (2013). Food addiction: Its
prevalence and significant association with obesity in
the general population. PLoS One, 8(9), €74832. https://
doi.org/10.1371/journal.pone.0074832

Pursey, K., Stanwell, P., Gearhardt, A., Collins, C., &
Burrows, T. (2014). The prevalence of food addiction as

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY 1

assessed by the Yale Food Addiction Scale: A systematic
review. Nutrients, 6(10), 4552-4590. https://doi.org/10.
3390/nu6104552

Rachdaoui, N. (2020). Insulin: The friend and the foe in the
development of type 2 diabetes mellitus. International
Journal of Molecular Sciences, 21(5), 1770. https://doi.
org/10.3390/1JMS21051770

Rosenbaum, S., Stubbs, B., Ward, P. B., Steel, Z., Lederman,
0., & Vancampfort, D. (2015). The prevalence and risk of
metabolic syndrome and its components among people
with posttraumatic stress disorder: A systematic review
and meta-analysis. Metabolism, 64(8), 926-933. https://
doi.org/10.1016/].METABOL.2015.04.009

Schulte, E. M., & Gearhardt, A. N. (2018). Associations of
food addiction in a sample recruited to be nationally
representative of the United States. European Eating
Disorders Review, 26(2), 112-119. https://doi.org/10.
1002/ERV.2575

Sengér, G., & Gezer, C. (2019). Food addiction and its
relationship with disordered eating behaviours and obes-
ity. Eating and Weight Disorders - Studies on Anorexia,
Bulimia and Obesity, 24(6), 1031-1039. https://doi.org/
10.1007/540519-019-00662-3

Spitzer, C., Barnow, S., Volzke, H., Wallaschofski, H., John,
U., Freyberger, H. J., Léwe, B., & Grabe, H. J. (2010).
Association of posttraumatic stress disorder with low-
grade elevation of C-reactive protein: Evidence from the
general population. Journal of Psychiatric Research,
44(1), 15-21. https://doi.org/10.1016/j.jpsychires.2009.
06.002

Sterne, J. A. C., White, L. R,, Carlin, J. B., Spratt, M., Royston,
P., Kenward, M. G., Wood, A. M., & Carpenter, J. R.
(2009). Multiple imputation for missing data in epide-
miological and clinical research: Potential and pitfalls.
BM]J, 338(7713), 157-160. https://doi.org/10.1136/BM].
B2393

Steven Betts, K., Williams, G. M., Najman, J. M., & Alati, R.
(2013). Exploring the female specific risk to partial and
full PTSD following physical assault. Journal of
Traumatic Stress, 26(1), 86-93. https://doi.org/10.1002/
jts.21776

Stojek, M. M., Lipka, J., Maples-Keller, J. M., Rauch,
S. A. M, Black, K., Michopoulos, V., & Rothbaum, B.
0. (2021). Investigating sex differences in rates and corre-
lates of food addiction status in women and men with
PTSD. Nutrients, 13(6), 1840. https://doi.org/10.3390/
nul3061840

Weathers, F. W., Bovin, M. J., & Lee, D. J. (2018). The
Clinician-Administered PTSD Scale for DSM-5 (CAPS-
5): Development and initial psychometric evaluation in
military veterans. Psychological Assessment, 30(3), 383-
395. https://doi.org/10.1037/PAS0000486

Weiss, R., Taksali, S. E., & Caprio, S. (2006). Development of
type 2 diabetes children and adolescents. Current
Diabetes Reports, 6(3), 182-187. https://doi.org/10.1007/
s11892-006-0032-9

Windgassen, E. B., Funtowicz, L., Lunsford, T. N., Harris, L.
A., & Mulvagh, S. L. (2011). C-reactive protein and high-
sensitivity C-reactive protein: An update for clinicians.
Postgraduate Medicine, 123(1), 114-119. https://doi.org/
10.3810/PGM.2011.01.2252

Xue, Y., Taub, P. R,, Igbal, N., Fard, A., Wentworth, B.,
Redwine, L., Clopton, P., Stein, M., & Maisel, A. (2012).
Cardiac biomarkers, mortality, and post-traumatic stress
disorder in military veterans. The American Journal of
Cardiology, 109(8), 1215-1218. doi:10.1016/j.amjcard.
2011.11.063


https://doi.org/10.1038/npp.2016.146
https://doi.org/10.1038/npp.2016.146
https://doi.org/10.1176/appi.ajp.2014.14020263
https://doi.org/10.1176/appi.ajp.2014.14020263
https://doi.org/10.1016/j.expneurol.2016.05.038
https://doi.org/10.1016/J.PSYCHRES.2016.06.013
https://doi.org/10.1016/J.PSYCHRES.2016.06.013
https://doi.org/10.1016/j.jacc.2010.05.034
https://doi.org/10.3389/fendo.2018.00661
https://doi.org/10.3389/fendo.2018.00661
https://doi.org/10.1007/s00592-020-01519-3
https://doi.org/10.1186/s12888-023-04716-w
https://doi.org/10.1186/s12888-023-04716-w
https://doi.org/10.1080/20008198.2017.1351204
https://doi.org/10.1080/20008198.2017.1351204
https://doi.org/10.1016/j.janxdis.2012.08.004
https://doi.org/10.1016/j.janxdis.2012.08.004
https://doi.org/10.1371/journal.pone.0074832
https://doi.org/10.1371/journal.pone.0074832
https://doi.org/10.3390/nu6104552
https://doi.org/10.3390/nu6104552
https://doi.org/10.3390/IJMS21051770
https://doi.org/10.3390/IJMS21051770
https://doi.org/10.1016/J.METABOL.2015.04.009
https://doi.org/10.1016/J.METABOL.2015.04.009
https://doi.org/10.1002/ERV.2575
https://doi.org/10.1002/ERV.2575
https://doi.org/10.1007/s40519-019-00662-3
https://doi.org/10.1007/s40519-019-00662-3
https://doi.org/10.1016/j.jpsychires.2009.06.002
https://doi.org/10.1016/j.jpsychires.2009.06.002
https://doi.org/10.1136/BMJ.B2393
https://doi.org/10.1136/BMJ.B2393
https://doi.org/10.1002/jts.21776
https://doi.org/10.1002/jts.21776
https://doi.org/10.3390/nu13061840
https://doi.org/10.3390/nu13061840
https://doi.org/10.1037/PAS0000486
https://doi.org/10.1007/s11892-006-0032-9
https://doi.org/10.1007/s11892-006-0032-9
https://doi.org/10.3810/PGM.2011.01.2252
https://doi.org/10.3810/PGM.2011.01.2252
https://doi.org/10.1016/j.amjcard.2011.11.063
https://doi.org/10.1016/j.amjcard.2011.11.063

	Abstract
	1. Methods
	1.1. Participants and procedure
	1.2. Measures
	1.2.1. Psychological symptoms
	1.2.2. Anthropometrics
	1.2.3. Biomarkers
	1.2.4. Control variables

	1.3. Analyses

	2. Results
	2.1. Descriptive statistics
	2.2. Regressions

	3. Discussion
	Disclosure statement
	Data availability statement
	ORCID
	References

