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A B S T R A C T

Recreational substance use (SU) can emerge or worsen in the aftermath of psychological trauma. Anhedonia is
one reason for this problematic SU. Symptoms of posttraumatic stress disorder (PTSD) that represent anhedonia
(post-trauma anhedonia; PTA) have been consistently linked to SU disorders. However, no prospective studies
have examined whether changes in PTA over time are associated with problematic SU in recently-traumatized
people, which was the goal of this study. 165 men and women were recruited as part of a prospective PTSD study
in the emergency department of a Level 1 trauma center. Clinical assessments of PTSD and SU were administered
at three and six months post-trauma. Compared to participants with minimal SU at six months post-trauma, high
substance users at six months post-trauma showed significant increases in PTA during the three to six month time
period. This relationship was significant even after accounting for variance associated with other factors, in-
cluding PTSD symptoms such as re-experiencing and hyperarousal. Participants who demonstrated increases in
SU during this time also showed significant increases in PTA, unlike those who demonstrated consistently
minimal/no SU during this time. These findings indicate that PTA may be a mechanism through which SU
problems emerge in recently-traumatized individuals.

1. Introduction

Substance use is one way through which traumatized people cope
with their symptoms. Prevalence rates of Substance Use Disorders
(SUD) in posttraumatic stress disorder (PTSD) are high. Some national
estimates indicate ~46% of people with PTSD are addicted to sub-
stances (Pietrzak et al., 2011). Similarly, among people with SUD
seeking treatment, rates of lifetime PTSD are remarkably high (~40%)
(McCauley et al., 2012). Self-medication hypotheses (Khantzian, 1997)
suggest that PTSD symptoms may be a causal mechanism through
which SUDs develop (Chilcoat and Breslau, 1998). Substances may be
used to ameliorate the presence and severity of symptoms—to avoid
painful memories, to be able to fall asleep, to reduce anxiety, or to
elevate mood and enhance pleasure in activities. A number of sub-
stances are abused in traumatized people (Cougle et al., 2011;
Kevorkian et al., 2015), with alcohol, nicotine, and cannabis use dis-
orders among the highest in terms of PTSD/SUD co-morbidity
(Breslau et al., 2003; Pietrzak et al., 2011). Evidence indicates that

PTSD, and not simply trauma exposure, is a risk factor for SUD
(Kevorkian et al., 2015), given that PTSD symptoms sometimes precede
the onset of SUDs (Bremner et al., 1996).

A subset of PTSD symptoms that reflect anhedonia, or an impaired
ability to experience pleasure, appear to be the most frequently asso-
ciated with substance use problems (Mathew et al., 2015; McDevitt-
Murphy et al., 2010). Feelings of detachment from others, numbing,
and loss of interest in activities reflect an anhedonic dimension of PTSD,
which has been identified in earlier factor analytic studies (Liu et al.,
2014; Yang et al., 2017). These post-trauma anhedonia symptoms are
also highly correlated with anhedonic symptoms of depression
(Kashdan et al., 2006). Anhedonia has been frequently reported in SUD
populations (Garfield et al., 2014), and is thought to be a source of
susceptibility for substance use and relapse (Guillot et al., 2016;
Leventhal and Zvolensky, 2015). Lower hedonic tone predicts sus-
ceptibility to drug cravings over time (Cook et al., 2004), suggesting
that people may be likely to turn to drugs to increase their feelings of
happiness and interest. Anhedonia also predicts persistence of use
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(Leventhal et al., 2009) increased withdrawal symptoms (Janiri et al.,
2005) and problems with cessation (Cook et al., 2010; Doran et al.,
2006; Hatzigiakoumis et al., 2011). People at high risk for mental
health disorders have reported using substances to enhance positive
mood and decrease anhedonia (Gill et al., 2015). Dysregulated hedonic
homeostasis has been theorized to contribute to SUD maintenance
(Koob, 2008; Koob and Le Moal, 1997), and increasingly, abnormalities
in appetitive processes have been implicated in the development of
these problems.

Longitudinal studies of adolescents have shown that trajectories of
escalating drug use over time correspond with significant increases in
anhedonia (Leventhal et al., 2017; Lichenstein et al., 2017). Results of a
National Epidemiologic Survey (N~43,000) of adults revealed that
anhedonia was associated with lifetime substance (and specifically,
amphetamine and cocaine) dependence (Leventhal et al., 2010). Among
those who never developed substance dependence, people who ex-
hibited anhedonia were more likely to initiate drug use than those
without anhedonia, and the effects of anhedonia on lifetime substance
use were far greater than those found with depressive symptoms in
general (Leventhal et al., 2010). This supports the idea that anhedonia
itself may motivate substance use, and influence the transition from use
to misuse to dependence.

Further, inflammation is thought to be a potential contributor to the
emergence of anhedonic symptoms, which, in turn, may increase risk
for SUDs. Increased inflammatory activity has been consistently asso-
ciated with changes in brain regions associated with appetitive pro-
cessing, and in turn, anhedonic symptoms (Dantzer et al., 2008;
Swardfager et al., 2016). Inflammatory mediators such as C-reactive
Protein (CRP) have been identified as predictors of substance use in
prospective studies (Costello et al., 2013). Other recent studies show
links between proinflammatory markers, substance use and dis-
turbances in mood and behavior (Chang et al., 2019; Goldstein et al.,
2015). Inflammation is also thought to influence the development of
substance use and alterations in reward-related response in the after-
math of traumatic brain injury (Cannella et al., 2019; Merkel et al.,
2017). Trauma may be a trigger for immune activation, which may
mediate outcomes such as anhedonia and substance use
(Andersen, 2019). As such, immune activation is an important factor to
consider in the development of problematic substance use and mood
disturbance after trauma.

Post-trauma anhedonia may be a mechanism through which people
develop substance use disorders after trauma. However, this has not
been examined in studies with a prospective design, which permits
investigation of the temporality of the relationship between substance
use and post-trauma symptoms. Thus, our goal was to use a prospective
design to assess relationships between substance use and post-trauma
anhedonia in people that were followed immediately after trauma ex-
posure (recruited from the emergency department; ED). We assessed for
the presence and severity of substance use at six months following
trauma exposure, and measured changes in post-trauma anhedonia over
time.

Specifically, we examined whether changes in post-trauma anhe-
donia from three to six months post-trauma corresponded with risky or
high levels of substance use at six months post-trauma. Additionally, we
assessed whether changes in substance use corresponded with changes
in post-trauma anhedonia. We hypothesized that increases in post-
trauma anhedonia over time would be associated with significant
substance use at six months post-trauma, and we expected that no such
increases in post-trauma anhedonia would be observed in those who
showed consistently minimal or no substance use during this time
period. We examined changes in post-trauma anhedonia from three to
six months since this period has been frequently highlighted as a time
frame during which PTSD symptom resolution or escalation occurs
(Blanchard et al., 1995; Perez Benitez et al., 2013; Schock et al., 2016;
Warren et al., 2014). Given that inflammatory mediators such as CRP
have been associated with substance use and anhedonia (Costello et al.,

2013) as well as mood disruptions (Chang et al., 2019; Goldstein et al.,
2015) and PTSD symptoms (Costello et al., 2013; Eraly et al., 2014;
Michopoulos et al., 2015), we included this as a covariate in our sta-
tistical models and also accounted for variance associated with non-
anhedonic PTSD symptoms. We conducted secondary analyses to ex-
amine whether changes in depressive symptoms were similarly asso-
ciated with these substance use patterns.

2. Methods

2.1. Participants

A total of 165 men and women aged 18–63 years (Mean = 36.5,
SD = 12.5) were recruited as part of a larger prospective study of PTSD
conducted in the ED of a Level 1 trauma center (MH094757), as de-
scribed in earlier publications (Fani et al., 2019; Michopoulos et al.,
2019; Stevens et al., 2013; van Rooij et al., 2017). Eligible patients were
approached in the ED after initial medical evaluation, appropriate la-
boratory testing, and medical clearance had occurred. Once a patient
signed informed consent, trained assessors collected demographic in-
formation and assessments that included information on prior trauma,
substance abuse, current and past depression and PTSD symptoms, and
details concerning the presenting trauma. Patients were queried about
past and current medical conditions and medications. Participants who
had experienced a DSM-IV criterion A trauma in the past 24 h were
eligible for the study but were not included if they had current suicidal
ideation or attempt in last three months, current intoxication, loss of
consciousness as a result of the trauma. Participants were also assessed
for traumatic brain injury by ED physicians using the Glasgow Coma
Scale, and people with scores of less than 15 were excluded from the
study. Participants received the MINI Neuropsychiatric Interview
(Sheehan et al., 1998) within 1 month of trauma exposure to assess for
the lifetime and current presence of mood, psychotic, and substance use
disorders. Participants who endorsed symptoms consistent with a cur-
rent psychotic disorder were excluded from the current analyses.
Table 1 describes demographic and clinical characteristics of this
sample.

2.2. Clinical assessments

The PTSD Symptom Scale (PSS)The PTSD Symptom Scale (PSS;
(Foa et al., 1993) was administered to assess PTSD symptoms in ac-
cordance with DSMIV criteria (American Psychiatric Association, 1994)
at baseline screening (in the ED), three and six months post-trauma. A
post-trauma anhedonia subscale score was created from three PSS
items; data from factor analytic studies have repeatedly demonstrated
that these three items cluster together, forming an anhedonia dimen-
sion of PTSD, and are highly correlated with depressive anhedonia
(Kashdan et al., 2006; Liu et al., 2014; Yang et al., 2017). We examined
changes in post-trauma anhedonia from three to six months post-
trauma, given that this period has been frequently highlighted as a time
frame during which PTSD symptom resolution or escalation occurs
(Blanchard et al., 1995; Perez Benitez et al., 2013; Schock et al., 2016;
Warren et al., 2014). At the 3 month assessment, Cronbach's alpha for
this measure at =0.9; at the 6 month assessment, Cronbach's
alpha = 0.91.

The Beck Depression Inventory version 2 (BDI-II (Beck et al.,
1996)), a self-report measure of depression symptoms in the past two
weeks, was given to assess current depression symptoms at all time-
points. Both the total score and anhedonia subscale were used in sec-
ondary statistical analyses.

The Drug Abuse Screening Test (DAST (Staley and el-
Guebaly, 1990)) was used to assess for the presence and severity of
substance use at baseline screening, three and six months post-trauma.
Other institutions (e.g., Oregon Health and Science University, Dept of
Family Medicine, Screening, Brief Intervention, Referral to Treatment
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clinic; http://www.sbirtoregon.org) designated DAST short form (DAST
10) scores of 1–2 as being high enough to warrant brief intervention,
which is currently the cutoff being used in their web-based screening
application. p < .05).

C-reactive protein (CRP) is a marker of systemic inflammation that
was assayed in serum samples collected in the ED after trauma ex-
posure. Serum samples were stored at −80C until the time of CRP
assay. Serum concentrations of CRP were measured using an im-
munoturbidometric assay from Sekisui Diagnostics (www.
sekisuidiagnostics.com) on the Beckman AU480 chemistry analyzer,
with an inter-assay CV of 5.2% and an intra-assay CV of 3.1%.
Individuals with CRP levels >20 mg/L were excluded from the current
analysis.

2.3. Statistical analyses. Two repeated measures

ANCOVAs were conducted. In the first, we compared changes in
post-trauma anhedonia from three to six months post-trauma between
people who endorsed problematic substance use (assessed by the DAST)
at six months post-trauma and participants who showed no/minimal
substance use at that timepoint. In the second, we examined differences
in post-trauma anhedonia change over time (three to six months) be-
tween two groups of participants; those who had increased their drug
use from three to six months (n = 22) as compared to those who
maintained minimal/no drug use or decreased their drug use over time

(n = 141). Covariates included: CRP; age, which was significantly
different between the two groups at six months post-trauma; and
change in non-anhedonic PTSD symptoms from three to six months
post-trauma. Secondarily, to determine specificity of effects, we re-
peated our first model and substituted other PTSD symptom clusters
(re-experiencing and hyperarousal) with post-trauma anhedonia to
examine potential interactions with drug use at six months post-trauma.

3. Results

3.1. Participant characteristics

In this sample we found that, at three months post-trauma, mean
post-trauma anhedonia = 1.2 (SD = 2.2), and mean post-trauma an-
hedonia at six months post-trauma = 1.5 (SD = 2.4). The anhedonia
subscales of the BDI and PSS were correlated at the three month
(r = 0.58, p < .0001) and six month (r = 0.56, p < .0001) timepoints.

DAST scores ranged from 0–7. At all timepoints, approximately half
of the participants in the sample endorsed no drug use. At baseline,
mean DAST score = 1.1 (SD = 1.6), at three months, mean DAST
score = 0.8 (SD = 1.4), at six months, mean DAST = 0.8 (SD = 1.3).
We used the 6 month DAST to assign participants to one of two groups:
the high substance use group (DAST≥= 2; n= 47) or the no/minimal
drug use group (DAST < 2; n = 118). In this sample, 86% of partici-
pants maintained minimal/no drug use status from three to six months
post-trauma, whereas 14% increased their drug use within this time
frame.

Serum CRP concentrations in the current sample averaged
3.36 ± 4.57 mg/L and ranged from 0.01 to 18.9 mg/L. CRP data were
natural log-transformed due to non-normal distribution. CRP was ne-
gatively correlated with six month DAST score within the no/minimal
drug use group (r = 0.3, p = .001).

3.2. Post-trauma anhedonia and changes in substance use between three to
six months post-trauma

When comparing change in post-trauma anhedonia over time, no
main effects of post-trauma anhedonia were observed (F1,160 = 0.14,
p = .71). However, we found a significant time by group interaction
with substance use and post-trauma anhedonia change over time,
(F1,160 = 4.3, p = .04) indicating that, compared to those who had
minimal substance use at six months post-trauma, high substance users
at six months post-trauma showed significant increases in post-trauma
anhedonia from three to six month time period (Fig. 1), after ac-
counting for age, change in non-anhedonic PTSD symptoms, and CRP
concentrations. Age, CRP concentrations and non-post-trauma anhe-
donia symptom change between three to six months did not contribute
significantly to this model (all ps > 05). A PSS symptom change by
post-trauma anhedonia interaction was observed with substance use
(F1,160 = 37.05, p < .0001). When sex was added to the model, no
interactive effects were observed (p = .58). When the analysis was
repeated with depressive anhedonic symptoms in place of post-trauma
anhedonia (BDI anhedonia subscale), the model was not significant
(F1,160 = 0.65, p = .42). In addition, total depressive symptoms (BDI
total score) at three and six months also did not yield a significant
overall model (F1,160 = 0.68, p = .41).

3.3. PTSD re-experiencing and hyperarousal symptoms and changes in
substance use between three to six months post-trauma

The statistical model was repeated to examine whether change in re-
experiencing or hyperarousal from three to six months significantly
contributed to drug use status at six months post-trauma, after ac-
counting for effects of age and CRP level. With both re-experiencing
(F1,160 = 2.1, p = .15) and hyperarousal (F1,160 = 0.36, p = .55), the
models were not statistically significant, with no main or interactive

Table 1
Demographic and clinical characteristics.

No Drug Use at 6
Months Post-
trauma (n = 118)

Risky/High Drug
Use at 6 Months
Post-trauma
(n = 47)

Mean (SD) Mean (SD) F

Age (years) 38.9 (12.5) 30.7 (10.6) 15.7⁎⁎

% % Chi square
Males 49.2 56.3 0.69

Fisher's
Exact

Race 9.1*
Black 74.6 70.8
White/Caucasian 19.5 12.5
Asian 1.7 0
American Indian or

Alaska Native
0 0

Native Hawaiian or
Pacific Islander

0

0
Mixed 1.7 12.5
Other 2.5 4.2

Fisher's
Exact

Household Monthly
Income

7.5*

0–249 5.3 8.3
250–499 6.2 6.3
500–999 14.2 25
1000–1999 16.8 25
2000+ 58 35.4

Mean (SD) F
hsCRP 3.6 3.7 0.05
BDI total score 9.6 (9.8) 13.1 (11) 4.4*
BDI anhedonia score 1.6 (2) 1.8 (1.9) 0.9
PSS total score 10.2 (11) 13 (10.6) 0.1
PSS anhedonia score 1.3 (2.3) 2 (2.5) 3.6

hsCRP = High-Sensitivity C-Reactive Protein.
BDI = Beck Depression Inventory II.
PSS = PTSD Symptom Scale.

⁎ p < .05.
⁎⁎ p < .01.
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effects observed.

3.4. Participants with increased substance use over time vs no/minimal
changes in substance use over time

We compared participants who demonstrated increases in substance
use during this three to six month post-trauma time period (n = 21) to
those who demonstrated a consistently minimal (or absent) level of
substance use (n = 139). We again accounted for age, change in non-
anhedonic PTSD symptoms and CRP concentrations. No main effects of
post-trauma anhedonia were observed (F1,155 = 1.54, p = .21).
However a significant time by group interaction with substance use and
post-trauma anhedonia was observed; participants who demonstrated
increases in substance use from three to six months post-trauma had
significant increases in post-trauma anhedonia, unlike those who did
not show increases in substance use over time; (F1,155 = 6.59, p = .01).
Age, CRP concentrations and non-post-trauma anhedonia symptom
change between three to six months did not contribute significantly to
this model (all ps > 05). A PSS symptom change by post-trauma an-
hedonia interaction was observed with substance use (F1,155 = 35.31,
p < .0001).

4. Discussion

In the current study, we examined associations between changes in
anhedonic PTSD symptoms over time and substance use at six months
post-trauma in a sample of recently traumatized patients recruited from
the ED. Our findings indicated that participants with relatively high
levels of substance use at six months post-trauma demonstrated sig-
nificant increases in post-trauma anhedonia between three to six
months post-trauma, whereas those with minimal/no drug use at the six
month timepoint demonstrated no increases in post-trauma anhedonia
over time. These associations remained significant even after control-
ling for age, change in other PTSD symptoms and inflammation at the
time of trauma (CRP level). We did not find that changes in other types
of PTSD symptoms or depression were associated with patterns of high
substance use at this six month time point. Similarly, we found that
escalations in substance use over time were associated with changes in
post-trauma anhedonia and not other types of PTSD symptoms during
this time period.

To our knowledge, this is the first prospective study to investigate
associations between changes in anhedonic symptoms of PTSD and drug
use in the aftermath of trauma. Collectively, our findings indicate that
post-trauma anhedonia may contribute significantly to the development
of substance use problems in recently-traumatized individuals.

Anhedonia is being increasingly recognized as not just a feature of
withdrawal or craving in those with substance use problems
(Garfield et al., 2014), but as an independent causative agent
(Destoop et al., 2019; Sussman and Leventhal, 2014). Data from pro-
spective studies provide support for this notion. In adolescents, de-
pressive anhedonia at the initial point of assessment has been asso-
ciated with escalating usage of marijuana over time (Leventhal et al.,
2017), and escalating patterns of use have been linked to similar es-
calations in anhedonia over time (Lichtenstein 2017). In some trau-
matized people, changing patterns of substance or alcohol use are likely
to emerge when they experience difficulties with positive affect. The
diminished responsiveness to rewarding stimuli that characterizes post-
trauma anhedonia may lead some traumatized people to turn to sub-
stances to self-medicate their symptoms. They may use substances to
enhance muted feelings of pleasure, as well as diminish negative affect
and related physiological arousal. Over time, this can lead to patterns of
increased and otherwise problematic use, fueling substance tolerance
and interfering with various aspects of functioning.

It is possible that these manifestations of anhedonia exist as a trait-
like vulnerability for some individuals, and the experience of trauma
may interact with this vulnerability to enhance risk for substance use or
relapse. Anhedonia has been associated with motivation for use, and it
has predicted the initiation of drug use. Trait anhedonia has been as-
sociated with shorter latency to initiate use and increased usage overall
during an experimental task (Leventhal et al., 2014b). Similarly, low
hedonic capacity, which refers to the ability to experience pleasure in
response to a rewarding stimulus, has been associated with an increased
risk of smoking overall and escalating use over time (18 months) in
adolescents (Audrain-McGovern et al., 2012). Although depression has
a significant impact on substance use disorder risk, some studies have
found that anhedonia is uniquely associated with the likelihood of de-
veloping and maintaining substance use problems. For example,
Leventhal et al. (2014a,b) found that, even after adjusting for depres-
sive symptoms overall, a lifetime history of anhedonia symptoms spe-
cifically predicted relapse in the year following smoking cessation
treatment (Leventhal et al., 2014a). Anhedonia has also been found to
mediate the relationship between familial risk for substance use and
substance use trajectories in adolescents (Cho et al., 2019).

Anhedonia is thought to be related to dysfunction in dopamine
transmission (Gorwood, 2008; Stein, 2008), which also characterizes
substance use disorders. As such, vulnerability for developing anhe-
donia may also be evident at the level of the brain, and it may be linked
to disrupted structure and function in neural networks that are involved
with reward processing and emotion regulation. A recent review
highlights the role of stress/trauma in producing changes in critical

Fig. 1. Increased Post-trauma Anhedonia is
Associated with Greater Substance Use at Six
Months Post-trauma. Blue line represents par-
ticipants with low/no substance use at six
months post-trauma, red line represents parti-
cipants with high levels of substance use at six
months post-trauma. Error bars represent 95%
confidence interval. (For interpretation of the
references to color in this figure legend, the
reader is referred to the web version of this
article.)
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reward-processing brain pathways, which in turn influence the devel-
opment of anhedonia, increasing risk for problems such as depression
and SUD (Sheth et al., 2017). Volumetric changes in nodes of brain
reward processing networks, specifically, the orbitofrontal cortex
(OFC), have corresponded with increased anhedonia, and similarly,
increased alcohol and marijuana use over time (Luby et al., 2018).
Smaller OFC volumes have predicted earlier onset and greater severity
of drug use in earlier studies of adolescents (Cheetham et al., 2012).
The OFC communicates with limbic regions, particularly, the amygdala
to engage in reward valuation and outcome expectancies
(Schoenbaum et al., 2006). Notably, earlier age of substance use onset
has been associated with larger amygdala volumes in youths
(Yucel et al., 2006). We recently observed that decrements in a white
matter pathway involved with emotion regulation, the uncinate fasci-
culus, at around the time of trauma predicted later development of
post-trauma anhedonia in recently-traumatized individuals (Fani et al.,
2019). The present findings build on this body of work, indicating that
post-trauma anhedonia development in recently-traumatized in-
dividuals may influence the course and extent of substance use.

Among the different reward functions—motivation for, learning and
“liking” of a reward stimulus– post-trauma anhedonia appears to be
most aligned with deficits in reward liking, also termed consummatory
anhedonia. As a treatment target, post-trauma anhedonia may be
malleable and responsive to psychotherapeutic and pharmaceutic in-
terventions designed to enhance this aspect of appetitive functioning
(Craske et al., 2016). Among the various interventions that have been
proposed, behavioral activation, mindfulness meditation, and positive
psychology interventions may be the most promising, given that they
are designed to enhance hedonic capacity. Medications that target do-
pamine transmission, such as buproprion, may prove to be best-suited
for people with post-trauma anhedonia. In addition, oxytocin has been
suggested as a way to normalize reward functioning in PTSD and im-
prove the ability to “appreciate” socially rewarding stimuli by enhan-
cing feelings of safety and trust in social interactions (Olff et al., 2010).
In the context of recent trauma, assessments for anhedonia can be used
to detect people who are at greatest risk for developing both post-
trauma anhedonia and SUD; once assessed, prevention strategies aimed
at improving positive affect may be best suited for this subset of trau-
matized people.

The present findings must be interpreted in light of certain limita-
tions. Despite the large sample size of this study, only a minority of
individuals in this sample endorsed severe substance use disorder pro-
blems, which may impact the generalizability of these findings to
traumatized people with severe substance use disorder. The data from
these participants represents a relatively acute period of recovery from
trauma (within one year post-trauma), and severe substance use pro-
blems may emerge outside of this window of time. As such, the high
substance use group in our traumatized population may reflect a group
that is at significantly greater risk for developing substance use dis-
orders in the future. Longer-term longitudinal studies are needed to
ascertain whether these trajectories persist and worsen in some re-
cently-traumatized individuals. Given our findings with post-trauma
anhedonia and its correlations with depressive anhedonia, we were
surprised to find that changes in depressive anhedonia were not asso-
ciated with substance use at six months post-trauma. This may indicate
that anhedonic symptoms of PTSD, which are more related to social
anhedonia, are more specifically involved in influencing substance use
patterns following trauma exposure.

In conclusion, in this sample of recently-traumatized individuals, we
found that increases in anhedonic symptoms, but not other symptoms of
PTSD or depression, were associated with increased substance use at six
months post-trauma. Our findings suggest that post-trauma anhedonia
may be a mechanism through which substance use problems emerge in
the aftermath of trauma. Additionally, the results indicate the potential
utility of targeting these particular manifestations of PTSD in the pre-
vention and treatment of disordered substance use in traumatized

people.
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