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ABSTRACT
Background: Posttraumatic stress disorder (PTSD) is associated with premature onset of 
chronic health conditions such as cardiovascular disease. Diet and exercise are behavioural 
contributors to physical health, and research suggests they are influenced by psychiatric 
symptoms, including PTSD.
Objectives: The aim of this study was to examine longitudinal associations between PTSD 
and exercise and diet quality and to test if emotion regulation strategies contribute to the 
link between PTSD and these health behaviours.
Method: A representative sample of US military veterans (n = 860 at Time 1, n = 503 at Time 
2, mean age = 63 years, 91.5% male) were assessed twice over the course of approximately 
three years.
Results: Mediation models revealed that the association between baseline PTSD symptom 
severity and subsequent diet quality was mediated by emotion suppression (measured at 
Time 2; indirect B = −.03; 95% CI: −.059 to −.002). Trauma exposure also directly predicted 
diet quality (B = −.31; p = .003). There were no significant direct or indirect associations 
between PTSD severity or trauma exposure and exercise engagement.
Conclusions: These results suggest that PTSD symptoms are associated with worse diet 
quality and that the consumption of unhealthy food may be driven by efforts to suppress 
emotion. This carries implications for understanding and treating medical comorbidities 
among those with traumatic stress.

Regulación emocional y la asociación entre el trastorno de estrés 
postraumático, la dieta y el ejercicio: Una evaluación longitudinal de 
veteranos de guerra estadounidenses 
Antecedentes: El trastorno de estrés postraumático (TEPT) está asociado con el inicio 
prematuro de condiciones crónicas de salud, como la enfermedad cardiovascular. La dieta 
y el ejercicio son contribuyentes conductuales para la salud física y las investigaciones 
sugieren que están influenciados por los síntomas psiquiátricos, incluyendo al TEPT.
Objetivos: El objetivo de este estudio fue el de evaluar las asociaciones longitudinales entre 
el TEPT y el ejercicio y la calidad de la dieta; asimismo, evaluar si las estrategias de 
regulación emocional contribuyen al vínculo entre el TEPT y estas conductas de salud.
Métodos: Se evaluó a una muestra representativa de veteranos de guerra estadounidenses 
(n = 860 en el Tiempo 1, n = 503 en el Tiempo 2, edad promedio = 63 años, 91,5% varones) 
en dos oportunidades en un periodo de tres años.
Resultados: Los modelos de mediación mostraron que la asociación entre la severidad de 
los síntomas del TEPT de base y la calidad subsecuente de la dieta estaba mediada por la 
supresión de emociones (medidos en el Tiempo 2; B indirecta = −.03; 95% CI: − .059 
to − .002). La exposición al trauma también predijo la calidad de la dieta de manera directa 
(B = = −.31; p = .003). No se encontraron asociaciones, directas o indirectas, entre la 
severidad del TEPT o la exposición al trauma con el compromiso con el ejercicio.
Conclusiones: Estos resultados sugieren que los síntomas del TEPT están asociados a una 
peor calidad de la dieta y que el consumo de alimentos no saludables puede estar 
impulsado por esfuerzos para suprimir las emociones. Esto conlleva a implicaciones para 
comprender y tratar las comorbilidades médicas entre aquellos con estrés traumático.

情绪调节及其与PTSD, 饮食和运动之间的关联:一项美国退伍军人的纵向 
评估 
背景:创伤后应激障碍 (PTSD) 与慢性健康疾病 (如心血管疾病) 的提前发作有关。饮食和运 
动是影响身体健康的行为因素, 研究表明, 饮食和运动会受到包括PTSD在内的精神病症状 
的影响。
目的:本研究旨在考查PTSD与运动和饮食质量之间的纵向联系, 并检验情绪调节策略是否有 
助于PTSD与这些健康行为之间的联系。
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HIGHLIGHTS 
• Associations between PTSD 
& exercise and nutrition 
were evaluated. 
• The sample included 860 
veterans at Time 1 and 503 
at follow-up. 
• Emotional suppression 
mediated the PTSD to 
decreased nutrition quality 
association. 
• Addressing emotion 
suppression in treatment 
may reduce health burden 
of PTSD. 
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方法:一个美国退伍军人的代表性样本 (在时间点1时n = 860, 在时间点2时n = 503, 平均年 
龄= 63岁, 男性为91.5％) 在大约三年的过程中进行了两次评估。
结果:中介模型揭示出基线PTSD症状严重程度与随后的饮食质量之间的关联受情绪抑制 (在 
时间点2测量; 间接B = −.03; 95％CI:-.059至-.002) 中介。创伤暴露也直接预测饮食质量 
(B = −.31; p = .003) 。PTSD严重程度或创伤暴露与运动参与之间没有显著的直接或间接关联。
结论:这些结果表明, PTSD症状与饮食质量较差有关, 不健康食品的消费可能是努力抑制情 
绪所致。这对于理解和治疗创伤性应激患者的共病有所启示。

Posttraumatic stress disorder (PTSD) is associated with 
premature onset of chronic health conditions such as 
cardiovascular and cardiometabolic diseases (Brudey 
et al., 2015; Kibler, Tursich, Ma, Malcolm, & 
Greenbarg, 2014; Levine, Levine, & Levine, 2014; 
Pacella, Hruska, & Delahanty, 2013; Wolf et al., 2016). 
This may be a manifestation of an underlying accelera
tion in the pace of biological ageing (i.e. accelerated 
cellular ageing; Wolf et al., 2018). Negative physical 
health behaviours, such as poor exercise engagement 
and consuming non-nutritious foods that are high in 
sugar, saturated fats, and sodium may also contribute to 
this association between PTSD and accelerated ageing.

Various aspects of diet quality have been linked to 
PTSD in past research. In a meta-analysis of 29 cross- 
sectional and longitudinal studies, individuals with 
PTSD evidenced poorer dietary quality, lower exer
cise engagement, greater obesity, and more cigarette 
use relative to those without PTSD (van den Berk- 
clark et al., 2018). In particular, PTSD has been 
shown to be related to consuming fewer fruits in 
a cross-sectional mixed community/veteran sample 
(n = 80; Godfrey, Lindamer, Mostoufi, & Afari, 
2013) and to more fast food and soda consumption 
among 3,181 young women who were studied cross- 
sectionally (Hirth, Rahman, & Berenson, 2011). These 
results were further supported by research demon
strating an association between PTSD and binge eat
ing (Braun et al., 2019; Cronce, Bedard-Gilligan, 
Zimmerman, Hodge, & Kaysen, 2017).

Research also suggests associations between exercise, 
physical activity, and PTSD. The constructs of physical 
activity and exercise differ from each other. Physical 
activity is a broader construct than exercise as it includes 
any activity that exerts energy, like getting out of bed, or 
walking to the refrigerator. Exercise, on the other hand, is 
more narrowly defined as a ‘planned, structured, repeti
tive bodily movement’ aimed at maintaining physical 
fitness (Caspersen, Powell, & Christenson, 1985, 
p. 128). In a study of 2,832 military veterans, those with 
probable PTSD were two times more likely to fail to 
engage in exercise during a given week compared to 
those without probable PTSD (Adams et al., 2020). 
Furthermore, exercise intensity (e.g. mild versus vigorous 
exercise) was inversely related to hyperarousal symptoms 
in 108 community adults with posttraumatic stress 
symptoms who were sampled cross-sectionally (Harte, 
Vujanovic, & Potter, 2015). In a study of 50,327 female 

nurses, decreased physical activity over the course of 
20 years was associated with greater PTSD symptom 
severity (Winning et al., 2017). Engagement in preventa
tive physical health behaviours, such as having 
a nutritious diet and adequate exercise, has also been 
shown to yield beneficial downstream effects for physical 
health and functioning in those with PTSD (Hall, 
Hoerster, & Yancy, 2015; Hall et al., 2019; Shivakumar, 
Anderson, Surís, & North, 2017).

Most studies examining associations between 
PTSD, diet quality, physical activity and exercise have 
been cross-sectional in nature, precluding temporal 
interpretations regarding the direction of association. 
Commonly, it is thought that PTSD symptoms, such as 
avoidance, emotional numbing, social disconnect, and 
sleep dysregulation, could potentiate negative physical 
health behaviours. Alternatively, these problematic 
physical health behaviours could increase PTSD symp
tom severity through behavioural (e.g. increased isola
tion and avoidance) and biological (e.g. increased 
inflammation and metabolic pathology) pathways, or 
the association could be bidirectional in nature.

The ability to regulate aversive mood states has also 
been shown to be related to both PTSD (Kaczkurkin 
et al., 2017; McLean et al., 2019; Seligowski et al., 2015) 
and engagement in preventative physical health beha
viours (Bernstein & McNally, 2018; Holt, Lee, Morton, 
& Tonstad, 2014, 2015; Mezuk et al., 2017). Baseline 
emotion regulation difficulties have been linked to 
increased PTSD severity longitudinally (Pencea et al., 
2020). In cross-sectional studies, thought suppression 
(e.g. avoiding negatively valanced cognitions), in parti
cular, has been associated with worse PTSD symptoms 
(Seligowski et al., 2015). Several studies have also found 
associations between emotion regulation deficits, diffi
culties with emotional awareness and clarity, and poor 
diet quality (Holt et al., 2014, 2015). Similarly, rumina
tion, which can be conceptualized as a cognitive 
mechanism for attempting to regulate negative cogni
tions and affect, has been associated with less exercise 
engagement (Bernstein & McNally, 2018). Thus, emo
tion regulation is important to both PTSD and physical 
health behaviours such as exercise and diet choices, and 
we suspect it may mediate the relationship between 
PTSD, diet quality and exercise engagement. Indeed, 
Michopoulos et al. (2015) showed that emotion dysre
gulation mediated the association between trauma 
exposure and disorganized, emotional eating behaviours 
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in a cross-sectional study of 1,110 men and women. 
However, that study focused on symptoms of eating 
disorders, which is at the extreme end of problematic 
diet, and PTSD was not included in the model. Thus, it 
is still unclear whether emotion regulation might med
iate the relationship between PTSD and diet and exer
cise-related physical health behaviours.

Although many different types of conscious and sub
conscious emotion regulation approaches are relevant to 
traumatized populations, this study focused on two over
arching emotion regulation strategies: emotion reappraisal 
and emotion suppression. These explicit, declarative forms 
of emotion regulation are frequently the target of empiri
cally supported treatments for PTSD. Cognitive reapprai
sal is a central component of Cognitive Processing 
Therapy for PTSD (Resick, 2001) and engagement with 
trauma-related emotions (as opposed to emotional sup
pression) is a critical piece of Prolonged Exposure therapy 
for PTSD (Foa & Kozak, 1986). Thus, although other 
forms of emotion regulation (e.g. including both conscious 
and, subconscious processes, potentially including disso
ciation) are important to this population, our aim was to 
examine approaches that may be the explicit focus of 
treatment, such that evidenced-based interventions 
designed to address them may, in turn, alter the physical 
health outcomes of traumatized individuals.

The primary aim of this study was to test whether 
emotion dysregulation mediated the association between 
PTSD and the physical health behaviours of dietary intake 
and exercise engagement using a longitudinal design. In 
particular, we focused on the emotion regulation strategies 
of cognitive reappraisal, defined as a form of cognitive 
engagement with a situation in order to construct an 
emotional response that alleviates its impact (Lazarus & 
Alfert, 1964), and expressive suppression, the act of pur
posefully preventing emotion expression (Gross, 1998). 
A second aim was to examine whether this association 
was replicated for trauma exposure, or if this association 
was specific to PTSD symptoms. We hypothesized that 
PTSD symptoms, rather than trauma exposure, would be 
linked to subsequent poor physical health behaviours via 
emotion dysregulation. This hypothesis was based on evi
dence that PTSD is stress-generative (Maniates, Stoop, 
Miller, Halberstadt, & Wolf, 2018; Miller & Sadeh, 2014) 
and that symptoms such as avoidance, hyperarousal, emo
tional numbing, and social disconnect might confer risk 
for adverse physical health behaviours (Crowell, Puzia, & 
Yaptangco, 2015).

1. Methods

1.1. Procedure

Data were collected via an online survey administered by 
the research firm GfK Knowledge Networks, Inc, which 
uses email to recruit participants into studies hosted on 
their platform. GfK uses points to incentivize study 

completion, and participants redeem these points for 
prizes, cash rewards, and raffles. Further details regarding 
the baseline recruitment effort and response rate is avail
able in Wolf et al. (2017). Briefly, 1,126 trauma-exposed 
GfK participants from a previous study on veterans 
(Pietrzak & Cook, 2013) were selected to receive an invita
tion for participation in the survey at Time 1 (T1). A total 
of n = 860 participants completed surveys at T1. Those 
who completed the study at T1 received 50,000 points (the 
equivalent of 50 USD) for their participation. Because the 
surveys were administered online and participants were 
able to complete these at a convenient pace, the amount of 
time to complete the survey at T1 varied, with an average 
of 468 minutes (SD = 1477), and a median of 34.5 minutes. 
Because of this range, time to survey completion was 
included as a covariate in the analyses.

Approximately three years later, participants who com
pleted the initial survey, and who were still active in the 
GfK panel, were invited to participate in a Time 2 (T2) 
assessment. A total of 621 invitations were sent out, and 
503 participants (81% response rate) completed the study. 
Participants again received points equivalent to 50 USD for 
their participation in the survey, which took on average 
628 minutes (SD = 1572), with a median of 38 minutes to 
complete. The sequence of the measures used in the ana
lyses was randomized for each participant, with the excep
tion that the PTSD measure always followed the trauma- 
exposure measure.

1.2. Participants

Out of those who completed the survey at T1, the majority 
were male (91.5%) and White, non-Hispanic (83.8%; 5.3% 
Hispanic; 5.2% Black, non-Hispanic). The average age 
reported in the sample at T1 was 63 years (SD = 12.3), 
with a range of 22 to 96 years. Of the participants returning 
for T2, 92.6% identified as male, and 85.9% identified as 
White, non-Hispanic. Participants who completed T2 did 
not differ as a function of minority status, age, gender, or 
PTSD severity (all p > .06) compared to T1 participants 
who did not complete the T2 assessment. The final sample 
size differed slightly across analyses due to missing data, 
(n = 487 for diet-related models and n = 474 for exercise- 
related models).

1.3. Measures

1.3.1. National Stressful Events Survey (NSES; 
Kilpatrick, Resnick, Baber, Guille, & Gros, 2011)
Data regarding trauma exposure and PTSD symptoms 
were collected at T1 using the NSES which assesses expo
sure to traumatic events and the severity of both past 
month and lifetime PTSD symptoms. This information is 
assessed in a two-part process: first, individuals are asked 
if they have experienced a certain symptom at all, and if 
endorsed, they are asked if they experienced the symptom 
within the past month. If so, they are prompted to rate the 
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extent to which that symptom was bothersome on a scale 
from 1 (‘not at all’) to 5 (‘extremely’). These analyses were 
based on total lifetime symptom severity (a count of the 
number of dichotomous lifetime PTSD symptoms 
endorsed). To receive a probable lifetime PTSD diagno
sis, participants had to: (1) endorse symptoms per the 
DSM-5 criteria; and (2), report significant distress on at 
least one functional impairment item. The NSES DSM-5 
PTSD severity scores correlate strongly with an estab
lished measure of DSM-IV-TR PTSD symptom severity 
(r = .82; Miller et al., 2013). The factor structure of the 
measure also aligns well with the implied structure in the 
DSM-5, with a coefficient alpha for the current severity 
ratings of α = .95 in both a community and veteran 
sample (Miller et al., 2013). Cronbach’s alpha in these 
data was α = .92 for the lifetime PTSD severity scale at T1.

1.3.2. Rapid Eating Assessment for Patients (REAP; 
Gans et al., 2003)
The REAP, which was administered at T2 only, is a 31- 
item self-report measure aimed at quickly assessing dietary 
intake and quality during a typical week. It divides diet into 
eleven separate food groups and assesses frequency of 
consumption for each type of food in a given week. The 
categories included grains, fruits and vegetables, dairy, 
meats, fried foods, snacks, fats and oils, sweets, soft drinks, 
sodium, and alcohol. We also amended the measure to 
include an item that assessed fast food consumption, 
which we included in our total scores. In addition to 
assessing consumption of these food types, this measure 
also includes questions about the frequency of meals, and 
level of exercise engagement (this latter scale was not used 
in this study as it was not comprehensive enough – instead 
we employed a stand-alone exercise measure, as described 
below). Lower scores on this measure indicate poorer diet 
quality (The phrasing of items assessing fruit and vegetable 
consumption was reverse worded). In the validation study 
of 94 participants, the measure evidenced good reliability, 
with a three-week test-retest coefficient of r = 0.86 (Gans 
et al., 2006). The coefficient alpha in our sample was 
α = .72. The REAP has previously demonstrated good 
content and convergent validity, as evidenced by its align
ment with dietary guidelines set forth by the U.S. 
Department of Agriculture, Center for Nutrition, Policy 
and Promotion (1996) and US Department of Agriculture, 
US Department of Health and Human Services (2000) and 
its moderate correlation with the Healthy Eating Index 
(r = 0.49; Gans et al., 2006).

1.3.3. Godin Leisure-time Exercise Questionnaire 
(GLTEQ; Godin & Shephard, 1997)
The GLTEQ, administered at T2 only, evaluates exercise 
engagement during the past 7 days. The GLTEQ is com
prised of three parts that assess an individual’s engage
ment in 15 minutes or more of strenuous (e.g. jogging), 

moderate (e.g. fast walking), or mild (e.g. yoga) intensity 
exercise in a given week. Participants report the number 
of times per week that they engaged in each type of 
exercise. Each category is then scored, with weights 
assigned according to the amount of effort exerted during 
each activity. Each type of exercise is weighted by its own 
coefficient: strenuous activity by 9, moderate by 5, and 
mild by 3. Weighted scores for each type of activity are 
then summed to create a total score. A total score of 24 or 
greater suggests an active lifestyle, while a score under 14 
indicates a sedentary lifestyle (Godin, 2011). This mea
sure was validated by comparing scores against the per
centage of body fat and maximum oxygen intake of 
participants, which was used to define overall fitness 
(Godin & Shephard, 1985). The GLTEQ displayed weak 
but significant associations with oxygen intake (r = 0.24; 
p < .05) and body fat (r = 0.21; p < .05), suggesting 
construct validity with physiological measures known to 
relate to exercise engagement. The average test-retest 
reliability over a two-week interval was good in 
a sample of 306 healthy adults (r = 0.63) across the 
strenuous, moderate and mild scales (Godin & 
Shephard, 1985). The coefficient alpha in this study was 
α = .47, which is below standard cut-offs but likely due to 
the fact that that individuals who participate in one type 
of exercise are not necessarily expected to participate in 
other types of exercise as well.

1.3.4. Emotion Regulation Questionnaire (ERQ; 
Gross & John, 2003)
The ERQ (T2 data were used for these analyses) measures 
a participant’s propensity to regulate their emotions 
through either cognitive reappraisal or emotion suppres
sion, which are the two subscales in the measure (i.e. 
Reappraisal and Suppression, respectively). The ERQ 
consists of ten statements that assess the individual’s 
method of coping with negative and positive emotions, 
with each item rated on a scale from 1 (‘strongly dis
agree’) to 7 (‘strongly agree’). The initial validation of the 
measure was conducted in a sample of 1,483 undergrad
uates. The test-retest reliability over three months in that 
sample was good, with r = .69 for both scales. Across four 
different samples, the mean cognitive reappraisal scale 
alpha was .79, while the mean emotional suppression 
alpha was .73 (Gross & John, 2003). In this study, the 
coefficient alphas were α = .90 for the Reappraisal sub
scale, and α = .78 for the Suppression subscale. The 
questionnaire has previously demonstrated adequate 
convergent and discriminant validity with other mea
sures of emotion regulation (Gross & John, 2003).

1.4. Data analyses

First, we examined the descriptive statistics on all key 
variables and the bivariate correlations among them. 
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We then used the SPSS Process Macro (version 3.4; 
Hayes, 2017) to test the indirect effects of trauma and 
PTSD on eating and exercise habits via emotion 
regulation. This mediation model (‘model 4’ per 
Hayes, 2017) examined the indirect effect of trauma 
exposure or PTSD severity through two different 
mediators (emotion reappraisal and emotion sup
pression) on our dependent variables (eating habits/ 
exercise engagement). The model was estimated four 
times with 5000 bootstrapped samples in each model 
(one model for each dependent variable and one 
model for PTSD controlling for trauma and one for 
trauma controlling for PTSD as the Process macro 
does not allow estimation of simultaneous indirect 
effects for multiple predictor variables). 
Demographic, health, and methodological variables 
(i.e. age, gender, race, BMI and survey time to com
pletion at T2) were included as covariates of each 
dependent variable (i.e. mediators and eating habits/ 
exercise engagement). The final sample size differed 
slightly between the REAP (n = 487) and GLTEQ 
(n = 474) analyses due to missing data and the exclu
sion of two GLTEQ outliers that were leverage points.

2. Results

2.1. Descriptive statistics and bivariate 
correlations

Descriptive statistics and bivariate correlations pertaining 
to all variables of interest are reported in Table 1. The 
prevalence of lifetime PTSD diagnosis at T1 was 16.5% 
(n = 142). In terms of demographic differences in key 
variables, self-reported racial minority status was asso
ciated with a greater number of lifetime traumatic events 
(r = .088, p < .01) and more severe PTSD symptoms at T1 
(r = .199, p < .01). Being White was associated with more 
engagement in emotion reappraisal (r = -.094, p < .05). 
Sex was also correlated with PTSD severity, with women 
endorsing more symptoms (r = .209, p < .01) and less 
emotion suppression (r = −.108, p < .05). These demo
graphic variables were included as covariates in all regres
sion models.

2.2. Mediation models

2.2.1. Diet quality
The first mediation model examined the indirect effects 
of T1 lifetime PTSD symptom severity on T2 Diet Quality 
via T2 emotion suppression and cognitive reappraisal, 
controlling for T1 lifetime trauma exposure, age, sex, 
minority status, time to complete the T2 survey, and T2 
BMI. Results of this model are shown in Figure 1(a) and 
Table 2. T1 PTSD did not evidence direct effects on diet 
quality (B = −.04, p = .62), but it was associated with 
increased emotion suppression (B = .11, p = .01), which in 
turn was associated with poorer diet quality (B = −.23, 
p = .005). The indirect effect of T1 PTSD symptoms on 
T2 eating behaviour via T2 emotion suppression was 
significant, B = −.03; 95% CI [−.059, −.002]. In contrast, 
PTSD was not associated with cognitive reappraisal 
(B = .01, p = .88), and cognitive reappraisal was not 
associated with diet quality. Thus, PTSD symptom sever
ity was associated with poorer diet quality through the 
emotion regulation strategy of emotion suppression. This 
model explained 5.8% of the variance in diet quality, 2.6% 
of the variance in emotion suppression, and 4.1% of the 
variance in emotion reappraisal. A significant covariate 
effect of trauma exposure on poorer diet quality also 
emerged (Table 2).

The second model with diet quality as the outcome 
examined the indirect effects of trauma exposure via 
emotion regulation strategies, controlling for T1 PTSD 
symptom severity scores and the covariates listed above. 
Results are shown in Figure 1(b) and Table 2. This model 
revealed direct effects of trauma exposure on diet quality 
(B = −.31, p = .003), but no significant effects of trauma 
exposure on either emotion regulation variable, meaning 
there can be no significant indirect effects. Therefore, 
experiencing a higher number of traumatic events (over 
a lifetime) was directly associated with poorer diet quality.

2.2.2. Exercise
Next, we examined indirect effects of PTSD on exer
cise engagement. Results for this model are shown in 
Table 3. As displayed in Figure 2(a), T1 PTSD symp
tom severity did not have a significant direct effect on 

Table 1. Descriptive statistics and bivariate correlations among variables included in mediation models.
Descriptive Statistics Bivariate Correlations (Pearson’s r)

Variable % Mean (SD) Median Range 1 2 3 4 5 6

Age, years 62.88 (11.78) 64 23–89 −.316** −.192** .003 −.087 −.083 .038
Sex (male) 92.6 .209** −.005 .024 .053 .098* −.108*
Race (White) 85.8 .199** .088** −.082 −.022 −.094* .045
BMI 29.66 (5.74) 28.58 13.65–57.39 .106* .097* −.073 −.182** .089* .013
1. T1 Lifetime PTSD Severity 4.79 (5.36) 3 0–22
2. T1 Number of lifetime traumas 2.43 (3.51) 1 0–30 .391**
3. T2 REAP total score 49.64 (7.44) 50 25–68 −.099* −.159**
4. T2 GLTEQ total score 23.31 (21.38) 19 0–119 −.012 .042 .200**
5. T2 Emotion Reappraisal 26.95 (6.46) 27 6–42 .053 .094* .016 .041
6. T2 Emotion Suppression 14.89 (4.43) 15 4–28 .094* .026 −.123** −.075 .279**

N = 501. SD = Standard Deviation; BMI = Body Mass Index; PTSD = Posttraumatic Stress Disorder; REAP = Rapid Eating Assessment for Patients; 
GLTEQ = Godin Leisure-Time Exercise Questionnaire; T1 = Time 1; T2 = Time 2. 

*p < .05; **p < .01. 
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T2 exercise habits, after controlling for number of 
lifetime traumas and the other covariates. Although 
PTSD was associated with emotion suppression, 
neither emotion regulation strategy was associated 
with exercise habits. Thus, there were no significant 
indirect effects.

The final model examined the indirect effect of trauma 
exposure on exercise habits via T2 emotion reappraisal and 
emotion suppression, while controlling for T1 PTSD 
symptom severity and the same covariates mentioned 
above (see Figure 2(b)). As observed in the correlations 
in Table 1, trauma exposure did not have a significant 
direct effect on T2 exercise engagement. In this model, 
number of lifetime traumatic events was not associated 
with either emotion regulation strategy, and neither of 
these was associated with exercise engagement; thus, 
there were no significant indirect effects evident in this 
model. Each mediation model was estimated with and 
without the aforementioned covariates, and the overall 
pattern of results remained unchanged.

3. Discussion

Results of our analyses revealed that efforts to regulate 
emotion through suppression mediated the association 
between T1 PTSD severity and later diet quality, which 
is consistent with two separate lines of research suggest
ing associations between PTSD and emotion regulation 
(Kaczkurkin et al., 2017; McLean et al., 2019) and 
emotion regulation and eating habits (Holt et al., 
2014). These findings suggest that people who experi
ence worse PTSD symptoms may eat poorer quality 
foods as a way to reduce their emotional burden. 
This, in turn, could partially explain the relation 
between PTSD, cardiometabolic health and accelerated 
ageing (Wolf et al., 2016, 2019). While the association 
between PTSD and eating behaviour was indirect via 
emotional suppression, the number of lifetime trau
matic experiences was directly associated with poor 
diet, even after controlling for the effects of PTSD. 
Therefore, both trauma exposure and PTSD are impor
tant and independent contributors to diet quality.

Figure 1. Panel A (top) shows the mediation model which examined the role of emotion regulation in the relation between 
PTSD severity at T1 and diet quality at T2. Panel B (bottom) shows the role of emotion regulation in mediating the relation 
between number of lifetime traumatic events (measured at T1) and T2 diet quality. Coefficients reported are unstandardized 
betas, with standard error reported in parentheses. Indirect effects in Panel A: via emotion reappraisal: B = .001 (.01), 95% CIs 
[−.012, .013]; via emotion suppression: B = −.03 (.02), 95% CIs [−.059, −.002]. Indirect effects in Panel B: via emotion reappraisal: 
B = .012 (.01), 95% CIs [−.006, .040]; via emotion suppression: B = .007 (.02), 95% CIs [−.029, .047]. Age, sex, race, BMI, and T2 
duration were included as covariates of REAP total score and both mediators. These parameter estimates are listed in Table 2. 
M1 = Mediator 1; M2 = Mediator 2; T1 = Time 1; T2 = Time 2; REAP = Rapid Eating Assessment for Patients. *p < .05; **p < .01.
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Despite these associations with diet, neither PTSD 
severity nor trauma exposure directly or indirectly 
was associated with exercise habits. Although these 
results for exercise engagement were not consistent 
with our hypotheses, they are not surprising, as the 
results of prior studies concerning this association 
have been equivocal. In a review of 12 studies, half 
did not yield evidence of a significant relationship 
between PTSD and exercise or physical activity (van 
den Berk-clark et al., 2018), while others supported 
an association between trauma and vigorous exercise, 
such that trauma-exposed individuals with lower 
PTSD symptom severity engaged in more vigorous 
forms of exercise (Harte et al., 2015). It may be that 
in our sample of older adults, we were unable to 
observe significant effects of trauma and psychiatric 
variables on exercise engagement because other fac
tors, such as age and age-related ailments, were more 
substantial contributors to exercise in this sample.

Collectively, these results suggest that trauma 
exposure and PTSD severity have an impact on emo
tion regulation strategies and diet quality. It is possi
ble that addressing emotion regulation difficulties 
among individuals with PTSD may have downstream 
preventative effects on adverse physical health out
comes (e.g. cardiometabolic disease) often associated 
with traumatic stress (Afari et al., 2014; Pacella et al., 
2013). In addition to cardiometabolic conditions, diet 
quality has also been linked to other physical health 
conditions that are known to be associated with 
PTSD, such as dementia (Yaffe et al., 2010) and 
cortical thinning (Wrocklage et al., 2017). Certain 
foods, including those rich in vitamins E and B12 
and fish, have been associated with a decreased risk 
for dementia (Morris, 2012; Perez, Heim, Sherzai, 
Jaceldo-Siegl, & Sherzai, 2012) while sugary drinks 
have been linked to an increased risk (Pase et al., 
2017).Vitamin D, omega-3 fatty acids, and cholesterol 

Figure 2. Panel A (top) shows the results of the mediation model which examined the role of emotion regulation in the relation 
between PTSD severity at T1 and exercise engagement at T2. Panel B (bottom) examined the role of emotion regulation in 
mediating the relation between number of lifetime traumatic events (measured at T1) and T2 exercise engagement. Coefficients 
reported are unstandardized betas, with standard error reported in parentheses. Indirect effects in Panel A: via emotion 
reappraisal: B = −.002 (.02), 95% CIs [−.046, .030]; via emotion suppression: B = −.038 (.03), 95% CIs [−.113, .010]. Indirect 
effects in Panel B: via emotion reappraisal: B = .021 (.03), 95% CIs [−.027, .100]; via emotion suppression: B = .031 (.04), 95% CIs 
[−.023, .128]. Age, sex, race, BMI, and T2 duration were included as covariates of GLTEQ total score and both mediators. These 
parameter estimates are listed in Table 3. M1 = Mediator 1; M2 = Mediator 2; T1 = Time 1; T2 = Time 2; GLTEQ = Godin Leisure- 
Time Exercise Questionnaire. *p < .05; **p < .01.
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levels are related to cortical sparing and thinning 
(Walhovd, Storseve, Westlye, Drevon, & Fjell, 2014). 
Therefore, diet quality is a common denominator 
among multiple physical and neurological health out
comes commonly comorbid with PTSD. In light of 
our results that emotion regulation mediated the rela
tion between PTSD and diet quality, emotion regula
tion may offer a potential explanation as to how 
PTSD is associated with these physical health condi
tions. This raises the question of whether targeting 
emotion regulation can also impact these heath 
conditions.

In addition to showing that emotion regulation 
mediated the relation between PTSD and diet, our results 
demonstrated that the mediating effect is dependent on 
the specific type of emotion regulation employed. 
Suppressing emotions may lead to unhealthy compensa
tory coping mechanisms, such as eating unhealthy food, 
whereas experiencing and expressing emotions lessens 
the need to engage in such behaviours. In an experimen
tal study comparing emotion suppression with emotion 
acceptance among individuals with anxiety and depres
sion, those in the emotion suppression condition had 
more negative affect and increased heart rate after watch
ing an emotionally upsetting film (Campbell-Sills, 
Barlow, Brown, & Hofmann, 2006). Thus, engaging in 
emotional suppression may lead to multiple adverse 
behavioural and biological outcomes that could collec
tively contribute to disease.

3.1. Treatment implications

Our results also carry clinical implications, as they 
show that it is important for nutritionists to under
stand how trauma exposure and trauma-related psy
chiatric symptoms influence diet and food choices. In 
particular, it may be necessary to address emotion 
regulation skills and PTSD in therapy in order to 
effectively treat poor eating habits. In a study com
paring the effectiveness of the Veterans Health 
Administration’s weight-loss programme MOVE! in 
patients with and without PTSD, it was found that 
participants with PTSD lost less weight than those 
without (Hoerster et al., 2014). Thus, intervening on 
diet quality alone may not be sufficient if eating 
habits are impacted by trauma exposure and PTSD, 
so treatment must also address the upstream compo
nents leading to the lack of a nutritious diet.

That emotion suppression mediated the association 
between PTSD severity and diet could also potentially 
impact how clinicians move forward in their treatment 
plans. McLean et al. (2019) showed the important impli
cations of emotion dysregulation on PTSD treatment 
outcomes. In this study, use of the emotion regulation 
strategy of catastrophizing was associated with reduced 
treatment effectiveness in response to Prolonged 
Exposure (PE) and Present-centred therapy (PCT), two 

widely-used treatments for PTSD. Thus, addressing emo
tion processing approaches can help predict treatment 
efficacy. In addition, our results suggest the importance of 
considering other types of therapy that could be useful in 
PTSD treatment. For instance, therapies that directly 
address emotion regulation, like mindfulness and 
Dialectical Behaviour Therapy (DBT; Linehan & Wilks, 
2018), and Prolonged Exposure (Foa & Kozak, 1986), 
which requires engagement with trauma-focused emo
tions, could help ameliorate not only the PTSD symp
toms, but problematic physical health behaviours as well.

3.2. Limitations

There are limitations to consider when interpreting the 
results of this study. This was a self-report, web-based 
study, which reduces internal control and validity. We 
did not use nutrition diaries, direct measurements of exer
cise (e.g. using an actigraph), or structured diagnostic 
interviews, which are the gold standard measurement 
approaches for these constructs and superior to self- 
report measures, which are vulnerable to reporting biases 
(Adams et al., 2005). Furthermore, a comprehensive phy
sical activity measure was not administered, which means 
our index of exercise engagement may underestimate total 
physical activity. We also could not control how long 
respondents took to complete the questionnaires. 
However, our results did not suggest that time to study 
completion was associated with the dependent variables. 
We could not examine the reverse direction of effect (i.e. 
physical health behaviours to PTSD) because exercise and 
diet quality were not assessed at T1. The prevalence of 
PTSD in our sample was low, so this limited variability and 
may have curtailed the strength of the associations. In 
addition, the ERQ only assesses two broad forms of emo
tion regulation strategies – cognitive reappraisal and 
expression suppression. Other, more detailed measures, 
such as the Difficulties in Emotion Regulation Scale 
(DERS; Gratz & Roemer, 2004), and assessment of other 
conscious and subconscious emotion regulation strategies, 
could provide a more comprehensive picture of the ways 
in which emotion regulation may impact physical health 
behaviours and outcomes among traumatized popula
tions. Finally, given that our sample was comprised pri
marily of an ageing sample of male veterans, the 
generalizability of our results is limited to this population 
and age-related factors and illnesses may have influenced 
exercise engagement and diet quality, but were not 
assessed in this study.

3.3. Future directions and conclusions

Based on our findings, future studies could examine 
whether reductions in PTSD symptoms due to treatment 
have downstream positive effects on diet quality. Because 
we were unable to test the opposite direction of effect in 
this study, assessment of PTSD and diet quality at each 
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time point would allow for comparison of competing 
hypotheses concerning the direction of effect. Assessing 
additional conscious and subconscious emotion regulation 
techniques would also expand scientific knowledge con
cerning the pathways to negative physical health beha
viours and may potentially point to new treatment 
approaches to mitigate adverse outcomes. Our results 
demonstrate the role of emotion regulation strategies in 
the association between PTSD and compromised diet and 
carry implications for understanding the relation between 
PTSD and early onset of adverse physical health outcomes. 
These results also raise the possibility that addressing 
emotion dysregulation in treatment may have positive 
downstream effects on physical health behaviours and 
physical wellness.
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