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A B S T R A C T

Within the current theoretical frameworks used in grief and bereavement research, it remains unclear which
individual factors confer risk for specific bereavement-related mental health problems, such as posttraumatic
stress disorder (PTSD) and prolonged grief disorder. The present study investigated individual differences in
motivational sensitivity and self-regulatory processes in a sample of 326 bereaved individuals who experienced
sudden and/or unexpected death losses. We (1) examined associations between behavioral activation system
(i.e., orientation to rewarding stimuli) and behavioral inhibition system (i.e., orientation to aversive stimuli)
sensitivity and bereavement-related mental health problems (i.e., PTSD and prolonged grief symptoms), and (2)
explored whether experiential avoidance (i.e., effortful avoidance of internal stimuli) would moderate such
associations. Results revealed PTSD was more strongly associated with behavioral inhibition system sensitivity,
while prolonged grief symptoms more strongly associated with behavioral activation system sensitivity. In
particular, drive sensitivity – a dimension of the behavioral activation system – appeared uniquely associated
with prolonged grief symptoms, especially in those who endorsed high experiential avoidance. Findings support
a theoretical reconceptualization of prolonged grief as a reward system disorder. This reconceptualization may
aid in further understanding mechanisms of bereavement-related mental health problems and related risk fac-
tors.

1. Introduction

Surviving the death of a loved one can be one of life's most painful
experiences, often leading to a variety of intense and functionally im-
pairing physical, cognitive, and emotional reactions immediately fol-
lowing the death (Sbarra and Hazan, 2008). Although highly distres-
sing, these reactions will gradually diminish in frequency and intensity
for the majority of bereaved persons (Bonanno, 2004). For a subset of
bereaved persons, however, acute grief reactions can take a more
chronic course, resulting in psychiatric complications such as post-
traumatic stress disorder (PTSD; see Atwoli et al., 2017) and prolonged,
or complicated, grief disorder (Prigerson et al., 2009). Various labels
have been applied to prolonged grief, which is currently called persis-
tent complex bereavement disorder in the DSM-5 and is listed as a
condition recommended for further study (American Psychiatric Asso-
ciation [APA], 2013). The World Health Organization, however, has
chosen to use the term prolonged grief disorder to describe this syn-
drome in the ICD-11 (Killikelly and Maercker, 2017). So, for con-
sistency, we use the terms prolonged grief disorder and prolonged grief
symptoms throughout this manuscript. Survivors of sudden, unexpected

deaths in particular appear to be at especially increased risk for com-
plications in bereavement such as PTSD and prolonged grief (e.g.,
Djelantik et al., 2017). While these conditions often co-occur (e.g.,
McDevitt-Murphy et al., 2012; Rheingold and Williams, 2015), PTSD
and prolonged grief disorder differ in several important ways and are
thought to operate via different neurobiological and psychological
processes. For example, PTSD as a condition is associated with dysre-
gulation in stress-related neural circuitry (e.g., de Kloet et al., 2006)
and includes symptoms such as intrusive imagery of the death event,
avoidance of trauma-related cues, altered mood and cognition, and
hypervigilance (APA, 2013), while prolonged grief disorder is asso-
ciated with simultaneous activation of both pain and reward-related
neural circuitry (O'Connor et al., 2008) and includes symptoms such as
intense yearning for a deceased loved one, difficulty accepting the loss,
and avoidance of the reality of the loss (Prigerson et al., 2009). It re-
mains unclear, however, why some survivors experience bereavement-
related PTSD and/or prolonged grief symptoms while others gradually
recover after a loss. Better understanding individual differences in self-
regulatory processes and motivational sensitivity, or the degree to
which individuals desire particular reinforcers and can tolerate aversive
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stimuli (Reiss and Havercamp, 1996), may shed light on individual
factors that confer risk for specific bereavement-related mental health
problems like PTSD and prolonged grief.

Reinforcement sensitivity theory (Gray and McNaughton, 2000)
suggests that motivational sensitivity is driven by neurobiological sys-
tems including the behavioral activation system (orientation to re-
warding stimuli) and the behavioral inhibition system (orientation to
aversive stimuli). Behavioral activation and behavioral inhibition
system sensitivity have each been associated with increased risk for the
development of psychopathology. More specifically, behavioral acti-
vation system sensitivity is associated with increased risk for proble-
matic externalizing behaviors characterized by the pursuit of reward
(e.g., substance use disorders, eating disorders) and behavioral inhibi-
tion system sensitivity with increased risk for internalizing behaviors
characteristic of mood and anxiety disorders (see Bijttebier et al., 2009,
for review). So, temperamental differences in motivational sensitivity
likely affect how individuals adjust to stressors like bereavement. Al-
though no research to date has examined associations between moti-
vational sensitivity and prolonged grief symptoms, several studies have
established an association between behavioral inhibition system sensi-
tivity and PTSD symptoms among trauma survivors more broadly. For
example, Maack et al., (2012) found an association between behavioral
inhibition system sensitivity and probable PTSD status in a sample of
291 undergraduates with a lifetime history of trauma exposure. Their
analyses further revealed that this association was fully mediated by
experiential avoidance. Experiential avoidance describes a self-reg-
ulatory process conceptualized as effortful avoidance of aversive in-
ternal stimuli, including aversive thoughts, emotions, and/or bodily
sensations (e.g., Hayes et al., 1996). As with motivational sensitivity,
experiential avoidance has been associated with the development and
maintenance of various forms of psychopathology (Chawla and
Ostafin, 2007), and evidence suggests that self-regulatory processes like
experiential avoidance may interact with motivational sensitivity to
increase risk for psychopathology (Bijttebier et al., 2009). So, following
trauma exposure, individuals with increased behavioral inhibition
system sensitivity may be more likely to avoid internal and external
trauma-related stimuli that evoke strong, negative affect, thus in-
creasing risk for PTSD.

Similarly, Pickett et al., (2011) explored associations between mo-
tivational sensitivity and PTSD symptoms in a sample of 851 trauma-
exposed female college students (43% of whom identified their most
traumatic lifetime event as the sudden death of a loved one) and found
an association between behavioral inhibition system sensitivity and
PTSD symptoms. Rather than modeling experiential avoidance as a
potential mediator, though, experiential avoidance was modeled as a
potential moderator of the association between behavioral inhibition
system sensitivity and PTSD symptoms. Results indicated that experi-
ential avoidance moderated the association between behavioral in-
hibition system sensitivity and PTSD symptoms such that individuals
high in experiential avoidance and high in behavioral inhibition system
sensitivity reported more severe PTSD symptoms than those high in
experiential avoidance and low in behavioral inhibition system sensi-
tivity. There was no association observed between behavioral inhibition
system sensitivity and PTSD among those low in experiential avoidance.
Overall, these studies suggest that behavioral inhibition system sensi-
tivity may serve as an important risk factor in the development of PTSD
symptoms among trauma-exposed individuals, including survivors of
sudden, traumatic losses, and that self-regulatory mechanisms like ex-
periential avoidance may interact with motivational sensitivity to in-
crease risk for trauma-related psychopathology.

While behavioral inhibition system sensitivity may interact with
experiential avoidance to increase risk for PTSD symptoms, much less is
known about the association between prolonged grief symptoms, mo-
tivational sensitivity, and self-regulatory processes. Unlike PTSD
symptoms, there is reason to believe that prolonged grief symptoms
may be more strongly associated with behavioral activation system

sensitivity than with behavioral inhibition system sensitivity given that
behavioral activation system sensitivity is associated with externalizing
behaviors characterized by the pursuit of reward. For example,
yearning is among the first reactions many grievers experience, and, at
least initially, may be partially motivated by positive reinforcement
mechanisms (e.g., pictures of a loved one elicit yearning associated with
positively reinforcing aspects of the relationship with the deceased;
Sbarra and Hazan, 2008). Among grievers with more pronounced
prolonged grief symptoms, though, there may be a shift from positive to
negative reinforcement in the motivational aspects of yearning, similar
to the shift observed in behaviors characteristic of reward system dis-
orders (Hardcastle, 2017). That is, individuals with severe prolonged
grief symptoms may experience distress and then yearn for the deceased
or seek out reminders of the deceased in an effort to alleviate distress.
Thus, a model of prolonged grief disorder as a reward system disorder
suggests that aspects of behavioral activation system sensitivity may
increase vulnerability to prolonged grief symptoms and that this asso-
ciation is maintained by self-regulatory efforts to avoid negative affect.

The purpose of this study is to examine the association between
motivational sensitivity and bereavement-related mental health pro-
blems (PTSD and prolonged grief symptoms) among a sample of college
students with a history of sudden, unexpected loss. We also sought to
explore whether experiential avoidance would moderate the associa-
tion between motivational sensitivity and PTSD and prolonged grief
symptoms. In line with previous research, we hypothesized that ex-
periential avoidance would moderate the association between beha-
vioral inhibition system sensitivity and PTSD symptoms and that ex-
periential avoidance would moderate the association between
behavioral activation system sensitivity and prolonged grief symptoms.

2. Method

2.1. Participants

Participants in this study were 326 undergraduate students from a
Midwestern university who reported a history of sudden, unexpected
death loss as part of a larger research study evaluating exposure to
traumatic stress and college adjustment. The sample was primarily fe-
male (80.1%) with ages ranging from 18 to 54 years (M=21.54,
SD=4.75). Participants represented a range of racial backgrounds,
with 68.1% identifying as White, 20.2% identifying as African
American, 7.7% identifying as Asian, 2.1% identifying as American
Indian, and 7.7% identifying as other. In terms of ethnicity, 9.5% of the
sample identified as being of Hispanic origin or background.
Participants included in the present study endorsed having experienced
at least one sudden, unexpected loss. The mean age at the time of loss
(or the worst loss in the case of persons endorsing multiple sudden
deaths) was 15.24 years (SD=5.08), with a mean of 6.26 (SD=4.92)
years since experiencing the loss. Types of loss endorsed included
deaths due to sudden illness (68.4%), suicide or overdose (37.4%),
accident (36.8%), murder (16.9%), war/riot/terrorism (2.8%), and
natural disaster (1.8%). Note that these percentages add up to greater
than 100% because some survivors reported a history of multiple,
sudden losses. Participants’ relationships to the deceased varied with
35.3% (n=115) identifying the deceased as a close friend, 24.2%
(n=79) a grandparent, 24.2% (n=79) another relative, 8.9%
(n=29) a parent, 1.8% (n=6) a sibling, 0.6% (n=2) a child, and
0.3% (n=1) a significant other.

2.2. Procedures

All procedures were approved by the university's Institutional
Review Board. Participants were recruited from the Psychology subject
pool systems (SONA system) as part of a larger project developed to
assess the prevalence of exposure to potentially traumatic events and
associations between event characteristics and trauma-related mental
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health problems during the emerging adulthood period. Before enga-
ging in the study, all individuals provided electronic consent to parti-
cipate. Surveys were completed in one online session using REDCap, a
HIPAA compliant and secure web-based application for data collection
(Harris et al., 2009). Surveys took approximately 45 minutes to com-
plete. Participants received research credit for participating in the
survey.

2.3. Measures

Loss history. History of sudden, unexpected loss was assessed using
six questions from the National Stressful Events Survey
(Kilpatrick et al., 2011). This self-administered survey contains 25
closed-ended questions evaluating exposure to potentially traumatic
experiences. Six questions assess lifetime history of sudden, unexpected
loss, including homicide (“Has a close family member or close friend of
yours ever been murdered or killed by a drunk driver?”), fatal accidents
(“Has a close family member or close friend of yours ever been killed in a
plane crash, car wreck, fire, or other accident?”), suicide and/or drug
overdose (“Has a close family member or close friend of yours ever com-
mitted suicide or died from an overdose of alcohol or drugs?”), war and/or
terrorism-related deaths (“Has a close family member or friend of yours
ever been killed in a war, riot, or terrorist attack?”), natural disaster-re-
lated deaths (“Has a close family member or friend of yours ever been killed
by a natural disaster such as an earthquake or hurricane?”), and sudden,
natural death (“Has a close family member or close friend of yours ever
died suddenly and unexpectedly due to a heart attack, stroke, or cancer?”).
If the participant endorsed multiple types of losses, they were prompted
to indicate which death was the worst or most stressful loss for them
personally.

Motivational sensitivity. The Behavioral Activation System/
Behavioral Inhibition System Scale (Carver and White, 1994) is a 24-
item, self-report measure based on a Likert scale ranging from 1 (very
true for me) to 4 (very false for me). These items measure affective re-
sponses to impending reward (behavioral activation system) and pun-
ishment (behavioral inhibition system). Behavioral activation system
subscales include drive (4 items), which measures a person's motivation
to follow goals in life (e.g., “I go out of my way to get things I want”), fun
seeking (4 items), which measures orientation towards excitement
seeking (e.g., “I often act on the spur of the moment”), and reward re-
sponsiveness (5 items), which measures positive reward reactions (e.g.,
“When good things happen to me, it affects me strongly”). The behavioral

inhibition system subscale (7 items) measures a preoccupation with
negative repercussions (e.g., “I worry about making mistakes”). The
measure exhibited adequate internal consistency with subscale alphas
ranging from 0.63 to 0.77 in the present sample.

Experiential avoidance. The Brief Experiential Avoidance
Questionnaire (Gamez et al., 2014) is a 15-item, self-report measure
based on a Likert scale ranging from 1 (strongly disagree) to 6 (strongly
agree). Items include questions such as “When unpleasant memories come
to me, I try to put them out of my mind” and “I feel disconnected from my
emotions.” The measure showed adequate internal consistency
(α=0.79) in the present study.

PTSD. The PTSD Checklist (Weathers et al., 2013) is a 20-item, self-
report scale of PTSD symptoms. Participants indicate how much they
have been bothered by their symptoms over the past month using a 5-
point Likert scale ranging from 0 (not at all) to 4 (extremely). Questions
on the PTSD Checklist map onto the DSM-5 (APA, 2013) criteria for
PTSD. Total scores of 33 or higher indicate a positive screen for PTSD
(Bovin et al., 2016). The scale exhibited excellent internal consistency
(α=0.96) in the present study.

Prolonged grief. The Prolonged Grief-13 (Prigerson et al., 2009) is a
13-item self-report measure assessing for prolonged grief symptoms.
Part one of the scale examines frequency of symptoms in the past month
(e.g., “In the past month, how often have you felt stunned, shocked, or dazed
by your loss?”) on a 5-point Likert scale ranging from 1 (not at all) to 5
(several times a day). Part two of the scale assesses the individual's
current feelings toward items (e.g., “Have you had trouble accepting the
loss?”) rated on a 5-point Likert scale ranging from 1 (not at all) to 5
(overwhelmingly). In line with previous studies using this instrument
with bereaved samples (e.g., Tomarken et al., 2012), a cut-score of 26
was used to establish prolonged grief “caseness.” The scale exhibited
good internal consistency with a Cronbach's alpha of 0.89 in the present
study.

3. Results

3.1. Descriptive statistics and group comparisons by mental health screening
status

As shown in Table 1, descriptive statistics and group comparison
analyses were run to examine potential differences among participants
screening positive for PTSD (35.4%; n=115) and prolonged grief
(14.1%; n=46) and those screening negative. Comparison analyses

Table 1
Descriptive statistics for full sample and by PGD and PTSD screening status.

Variables Full sample PGD + PGD − PTSD + PTSD −
N=326 n=46 n=279 n=115 n=205
n (%) n (%) n (%) χ2 n (%) n (%) χ2

Gender 0.10 3.05
Men 65 (19.9) 10 (21.7) 55 (19.7) 17 (14.8) 47 (22.9)
Women 261 (80.1) 36 (78.3) 224 (80.3) 98 (85.2) 158 (77.1)

Race 1.35 0.25
Non-white 138 (42.3) 23 (50) 114 (40.9) 51 (44.3) 85 (41.5)
White 188 (57.7) 23 (50) 165 (59.1) 64 (55.7) 120 (58.5)

M (SD) M (SD) M (SD) t M (SD) M (SD) t
Age 21.54 (4.75) 21.43 (4.26) 21.55 (4.84) −0.16 21.33 (5.15) 21.59 (4.53) −0.47
BAS-Drive 11.35 (2.18) 11.76 (2.35) 11.28 (2.16) 1.39 11.62 (2.06) 11.24 (2.20) 1.51
BAS-Fun 11.81 (2.27) 12.65 (1.82) 11.68 (2.32) 2.71⁎⁎ 12.01 (2.14) 11.72 (2.34) 1.10
BAS-Reward 17.41 (1.98) 17.41 (2.06) 17.41 (1.97) 0.01 17.31 (2.18) 17.46 (1.83) −0.66
BIS 21.82 (3.71) 22.52 (3.49) 21.71 (3.75) 1.37 23.02 (3.65) 21.16 (3.60) 4.42⁎⁎

BEAQ 52.46 (10.95) 56.8 (11.79) 51.75 (10.68) 2.90⁎⁎ 57.68 (10.22) 49.43 (10.27) 6.90⁎⁎

PCL-5 25.83 (18.44) 42 (16.20) 23.21 (17.45) 6.76⁎⁎ 46.53 (10.94) 14.22 (9.37) 27.84⁎⁎

PG-13 18.00 (7.25) 32.65 (4.67) 15.58 (4.04) 25.98⁎⁎ 21.35 (8.86) 16.09 (5.31) 5.80⁎⁎

Note. *p<0.05.
⁎⁎ p<0.01. BAS-Drive= Behavioral Activation System-Drive subscale; BAS-Fun=Behavioral Activation System-Fun Seeking subscale; BAS-

Reward=Behavioral Activation System-Reward Responsiveness subscale; and BIS=Behavioral Inhibition System subscale; BEAQ=Brief Experiential Avoidance
Questionnaire; PCL-5= PTSD Checklist; PG-13=Prolonged Grief-13. Cell sizes vary slightly due to missing data.
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were performed to examine differences between demographic variables
(i.e., gender, race, and age), mental health variables (i.e., PTSD and
prolonged grief symptom severity), motivational sensitivity (i.e., be-
havioral activation system and behavioral inhibition system subscales),
and experiential avoidance. No significant differences were found on
demographic variables as a function of PTSD or prolonged grief
screening status. In regard to behavioral activation and behavioral in-
hibition system scale scores, the PTSD positive and negative groups
showed significant differences on the behavioral inhibition system
scale, with individuals screening positive for PTSD scoring higher on
average than those individuals screening negative. Fun seeking scores
were significantly different between the prolonged grief disorder posi-
tive and negative groups with prolonged grief positive participants
scoring higher on average than prolonged grief negative participants.
Experiential avoidance scores also differed as a function of mental
health screening status, with PTSD positive and prolonged grief positive
participants both scoring higher on experiential avoidance than in-
dividuals screening negative for each respective condition. In terms of
mental health variables, significant differences were found such that
individuals screening positive for PTSD scored higher on average for
both PTSD and prolonged grief symptom severity compared to the PTSD
negative group. Individuals screening positive for prolonged grief also
scored higher on both mental health outcome variables than those in-
dividuals screening negative for prolonged grief.

3.2. Health outcomes

Associations between demographic variables, behavioral activation
system and behavioral inhibition system scale scores, experiential
avoidance, and mental health outcomes are presented in Table 2. In
terms of behavioral activation system subscales, drive subscale scores
were significantly and positively associated with prolonged grief
symptoms, and fun seeking subscale scores were positively associated
with experiential avoidance. No behavioral activation system subscales
were associated with PTSD symptoms. Behavioral inhibition system
scores were positively associated with PTSD symptoms and experiential
avoidance, but not prolonged grief symptoms. In terms of demographic
variables, age was negatively associated with fun seeking and beha-
vioral inhibition system scores. Identifying as White was also positively
associated with behavioral inhibition system scores. Because of sig-
nificant associations with variables of interest, age and race (non-
White/White) were included as covariates in regression analyses.

3.3. Regression analyses

A series of multiple regression analyses were used to examine
whether experiential avoidance moderated the association between

various facets of motivational sensitivity and PTSD and prolonged grief
symptoms. As shown in Table 3, behavioral activation system and be-
havioral inhibition system subscale scores, experiential avoidance
scores, and four interaction terms modeling the interaction between
experiential avoidance scores and each behavioral activation system
and behavioral inhibition system subscale were included as in-
dependent variables in each model. PTSD and prolonged grief symp-
toms were modeled as dependent variables in separate analyses. In the
first model, a statistically significant main effect was found for beha-
vioral inhibition system scores and PTSD symptoms where higher be-
havioral inhibition system scores were associated with more severe
PTSD scores. A main effect was also found for experiential avoidance
such that higher experiential avoidance scores were associated with
more severe PTSD symptoms. Lastly, a main effect was found for reward
responsiveness where lower reward responsiveness scores were

Table 2
Correlations between demographic variables, motivational sensitivity, experiential avoidance, and mental health outcomes.

Variable 1 2 3 4 5 6 7 8 9

1. Age –
2. Race 0.06 –
3. BAS-Drive −0.08 −0.07 –
4. BAS-Fun −0.13* −0.03 0.43⁎⁎ –
5. BAS-Reward −0.04 −0.07 0.44⁎⁎ 0.26⁎⁎ –
6. BIS −0.16⁎⁎ 0.15⁎⁎ −0.11* −0.06 0.17⁎⁎ –
7. BEAQ −0.09 −0.02 0.07 0.18⁎⁎ 0.09 0.33⁎⁎ –
8. PCL-5 −0.04 −0.05 0.06 0.10 0.01 0.33⁎⁎ 0.42⁎⁎ –
9. PG-13 −0.05 −0.08 0.11* 0.09 −0.06 0.04 0.26⁎⁎ 0.43⁎⁎ –

Notes:
⁎ p<0.05.
⁎⁎ p<0.01. Race was measured using a dichotomous variable where Non-white= 0 and White= 1. BAS-Drive= Behavioral Activation System-Drive subscale;

BAS-Fun=Behavioral Activation System-Fun Seeking subscale; BAS-Reward=Behavioral Activation System-Reward Responsiveness subscale; and
BIS=Behavioral Inhibition System subscale; BEAQ=Brief Experiential Avoidance Questionnaire; PCL-5= PTSD Checklist; PG-13=Prolonged Grief-13. Cell sizes
vary slightly due to missing data.

Table 3
Regression analyses modeling associations between demographics, motiva-
tional sensitivity, experiential avoidance, and mental health outcomes.

Variable β t p

PCL-5
Age 0.04 0.79 0.43
Non-White vs. White −0.10 −1.86 0.06
BAS-Drive 0.10 1.54 0.12
BAS-Fun 0.06 0.98 0.33
BAS-Reward −0.12 −2.04 0.04
BIS 0.27 4.69 <0.01
BEAQ 0.31 5.60 <0.0l
BEAQ x BAS-Drive 0.04 0.56 0.57
BEAQ x BAS-Fun −0.04 −0.74 0.46
BEAQ x BAS-Reward −0.01 −0.21 0.83
BEAQ x BIS 0.07 1.37 0.17

PG-13
Age −0.02 −0.31 0.76
Non-White vs. White −0.07 −1.32 0.19
BAS Drive 0.16 2.34 0.02
BAS Fun 0.01 0.21 0.83
BAS Reward −0.16 −2.51 0.01
BIS 0.01 0.08 0.94
BEAQ 0.23 3.85 <0.01
BEAQ x BAS-Drive 0.15 2.16 0.03
BEAQ x BAS-Fun −0.10 −1.74 0.08
BEAQ x BAS-Reward −0.01 −0.16 0.88
BEAQ x BIS 0.07 1.24 0.22

Note. BAS-Drive=Behavioral Activation System-Drive subscale; BAS-
Fun=Behavioral Activation System-Fun Seeking subscale; BAS-
Reward=Behavioral Activation System-Reward Responsiveness subscale; and
BIS=Behavioral Inhibition System subscale; BEAQ=Brief Experiential
Avoidance Questionnaire; PCL-5=PTSD Checklist; PG-13=Prolonged Grief-
13. Cell sizes vary slightly due to missing data.
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associated with more severe PTSD scores. No experiential avoidance x
behavioral activation/behavioral inhibition system interactions were
statistically significant.

In terms of prolonged grief scores, a main effect was found between
reward responsiveness and prolonged grief symptoms such that lower
reward responsiveness scores were associated with more severe pro-
longed grief symptoms. A statistically significant experiential avoidance
x drive interaction also emerged. The experiential avoidance x fun
seeking interaction term was marginally associated with prolonged
grief symptoms. A simple slopes analysis was conducted to probe the
experiential avoidance×drive interaction. As depicted in Fig. 1, results
indicated that drive sensitivity was significantly and positively asso-
ciated with prolonged grief symptoms among participants high in ex-
periential avoidance (B=1.37, β=0.19, p=0.009) but not among
participants low in experiential avoidance (B=−0.00, β=0.00,
p=0.999). A simple slopes analysis was also conducted to probe the
marginally significant experiential avoidance× reward responsiveness
interaction. Results indicated that reward responsiveness was not as-
sociated with prolonged grief symptoms among participants high in
experiential avoidance (B=−0.22, β=−0.03, p=0.654) or partici-
pants low in experiential avoidance (B=−0.96, β=−0.13,
p=0.087).

4. Discussion

Researchers have long known that self-regulatory processes such as
experiential avoidance may combine with other personal characteristics
like motivational sensitivity to increase risk for mental health problems
(e.g., Bijttebier et al., 2009). To our knowledge, this study is the first to
explore how motivational sensitivity, experiential avoidance, and the
interaction between the two, are uniquely and differentially associated
with PTSD and prolonged grief symptoms in a large sample of in-
dividuals with a history of sudden loss. Consistent with our hypotheses,
PTSD symptoms were more strongly associated with behavioral in-
hibition system sensitivity, while behavioral activation system

sensitivity, and drive sensitivity in particular, was more uniquely as-
sociated with prolonged grief symptoms. This association appeared to
be strongest among those individuals high in experiential avoidance.

To contextualize these findings, scores on relevant symptom mea-
sures suggest that our sample was comparable to other samples of
trauma-exposed and bereaved college students (e.g., Eddinger and
McDevitt-Murphy, 2017; Maccallum et al., 2015). Similar to findings
from other college student samples, behavioral inhibition system sen-
sitivity was also associated with PTSD symptoms (e.g., Maack et al.,
2012; Pickett et al., 2011) but not with prolonged grief symptoms.
Facets of behavioral activation system sensitivity, however, were as-
sociated with prolonged grief in bivariate analyses, such that drive
sensitivity was positively associated with prolonged grief symptoms.
Interestingly, bereaved participants screening positive for prolonged
grief evidenced higher scores on the fun seeking sensitivity scale than
individuals screening negative for prolonged grief. No statistically sig-
nificant correlation emerged between fun seeking and prolonged grief
symptoms, though, so additional research is needed to better under-
stand the association between fun seeking and prolonged grief symp-
toms.

Consistent with previous research (e.g., Maack et al., 2012; Pickett
et al., 2011), behavioral inhibition system sensitivity and experiential
avoidance were both associated with PTSD symptoms even after ad-
justing for demographic variables and other facets of motivational
sensitivity. In contrast to previous research, experiential avoidance did
not appear to moderate the association between behavioral inhibition
system sensitivity and PTSD symptoms. These contrasting findings may
be due to several factors, including the use of different assessment in-
struments across studies and sample differences (all of the participants
in this study identified a history of sudden, unexpected loss). Never-
theless, these findings join with other studies to suggest that motiva-
tional sensitivity to aversive stimuli and efforts to avoid aversive stimuli
independently increase risk for PTSD symptoms.

While behavioral inhibition system sensitivity was uniquely asso-
ciated with PTSD symptoms, our findings further revealed that aspects

Fig. 1. Associations between BAS-Drive sensitivity and PGD symptoms at high and low levels of EA.
Note. PG-13=Prolong Grief-13 total scores; BAS-Drive= Behavioral Activation System-Drive subscale; BEAQ=Brief Experiential Avoidance Questionnaire.
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of behavioral activation system sensitivity were associated with both
PTSD and prolonged grief symptoms. More specifically, in multivariate
analyses, lower reward responsiveness was uniquely associated with
greater PTSD and prolonged grief symptom severity. These findings are
consistent with previous research linking PTSD with blunted reward
expectancies and satisfaction (e.g., Hopper et al., 2008), although, to
our knowledge, this is one of the first studies linking diminished reward
responsiveness with prolonged grief severity. In the case of PTSD
symptoms, these findings intuitively make sense in that contemporary
models of PTSD argue that heightened arousal to threat (perhaps at
least partially driven by elevated behavioral inhibition system sensi-
tivity) increases the threshold at which individuals will respond to
pleasant, rewarding stimuli, thus increasing the likelihood of beha-
vioral withdrawal and restricted positive affect characteristic of PTSD-
related changes in mood and cognition (see Litz and Gray, 2002). Al-
though a distinct syndrome from PTSD, it is worth noting that pro-
longed grief also includes similar symptoms of behavioral withdrawal
and restricted affect (e.g., emotional numbing, feeling that life is un-
fulfilling and meaningless; Prigerson et al., 2009). Thus, bereaved in-
dividuals with inhibited reward responsiveness may be less responsive
to reinforcement derived from restoration-oriented activities such as
engaging in pleasant activities, developing new relationships, etc., after
the death of a loved one (Stroebe and Schut, 1999), leading to the
avoidance and restricted positive affect characteristic of prolonged
grief.

Having mentioned that behavioral withdrawal and avoidance are
features of both PTSD and prolonged grief, it is not surprising then that
experiential avoidance was associated with both PTSD and prolonged
grief symptoms, as has been demonstrated in other studies with trau-
matically and suddenly bereaved samples (Nam, 2016; Pickett et al.,
2011). As hypothesized, experiential avoidance also moderated the
association between drive sensitivity and prolonged grief symptoms in
our sample such that greater drive sensitivity was associated with
greater prolonged grief symptoms among those high in experiential
avoidance but not those low in experiential avoidance. As a specific
facet of the behavioral activation system, the drive scale assesses the
extent to which an individual persists in the pursuit of desired goals,
and data from experimental research has shown that bereaved in-
dividuals with prolonged grief disorder evidence greater approach-re-
lated tendencies when confronted with grief-related stimuli compared
to individuals without prolonged grief disorder (Maccallum et al.,
2015). To some extent, such approach tendencies are likely a normal
response to separation and loss. Indeed, in the context of acute loss,
responses are often characterized by active protest and “search beha-
viors” that seek to bring about reunion with the lost loved one
(Sbarra and Hazan, 2008). While these behaviors often give way to
more passive despair, active proximity seeking in the form of seeking
out comforting reminders of the lost love one may continue among
those individuals with more sensitive drive systems who may be more
likely to remain steadfast in their pursuit of reconnection with their lost
loved one. Our findings suggest that this may be especially true among
individuals high in experiential avoidance.

Taken together these findings provide initial support for theoretical
conceptualizations of prolonged grief disorder as a reward system dis-
order where individuals with greater drive sensitivity continue seeking
out positively reinforcing reminders of the lost attachment with the
deceased loved one, especially when such yearning and proximity
seeking occurs in the context of avoiding negative affect. Whether the
association between drive sensitivity and prolonged grief symptoms can
be more specifically explained by subsequent increases in yearning and
proximity seeking behavior, though, remains an important topic worthy
of future investigation. While we believe that these findings support
theoretical conceptualizations of prolonged grief disorder as a reward
system disorder, we should mention here that this reward system dis-
order conceptualization of prolonged grief is far from universally ac-
cepted within the bereavement field. This conceptualization is only one

of several alternative conceptualizations of prolonged grief, and there
even remains considerable resistance to the idea that prolonged grief
reactions like yearning and proximity seeking can be “disordered” re-
gardless of their intensity and duration given that these are fully ex-
pected and natural responses to the loss of a loved one. In light of these
ongoing debates, we hope this conceptualization in some way helps
advance our field by shedding light on who is most likely to experience
severe prolonged grief reactions and why they may be most vulnerable
to the unremitting pain of prolonged grief.

In terms of clinical implications, this study suggests that bereaved
persons with severe prolonged grief symptoms may benefit from in-
terventions that promote goal disengagement and reengagement ef-
forts. The ability to adjust one's goals and reengage with other new
goals, especially when one's current goals are unattainable, has been
associated with overall psychological well-being (e.g., Wrosch et al.,
2003). Thus, helping bereaved persons with prolonged grief identify
and reengage with new life goals following the death of a loved one
may help promote overall recovery and psychological well-being,
especially for those survivors that continue to experience intense
yearning and proximity-seeking behaviors with the goal of restoring a
relationship with a lost loved one as they were before the death. Re-
cognizing the need to help bereaved persons identify and pursue new
life goals, researchers have demonstrated that interventions such as
behavioral activation that seek to help reengage bereaved persons in
personally meaningful and pleasant activities are effective in the
treatment of prolonged grief symptoms (e.g., Acierno et al., 2012; Papa
et al., 2013). These findings may shed light on possible mechanisms of
action underlying such interventions.

Despite the important contribution made by this study, there are
several limitations worth mentioning. First, these data are cross-sec-
tional and based on self-reported symptoms and perceptions of moti-
vational sensitivity and experiential avoidance. Thus, we cannot draw
firm conclusions about causation from our data as it may well be the
case that scores on measures of motivational sensitivity and experi-
ential avoidance are influenced by greater symptom severity rather
than vice versa. Second, we did not specifically test whether yearning
and proximity-seeking effectively mediate the association between
drive sensitivity and prolonged grief symptoms among those bereaved
individuals high in experiential avoidance, although this is an im-
portant area for future work. Third, revised conceptualizations of re-
inforcement sensitivity theory have proposed a third neurobiological
system – the fight-flight-freeze system – along with the behavioral ac-
tivation and behavioral inhibition systems (Gray and
McNaughton, 2000). Although our assessment of motivational sensi-
tivity only included scales assessing the two original behavioral acti-
vation and behavioral inhibition systems, future studies may benefit
from assessing motivational sensitivity using the revised reinforcement
sensitivity model. Fourth, because we did not assess for Criterion A for
PTSD, we cannot be sure that PTSD symptoms were directly attribu-
table to the respondent's history of sudden loss over and above other
potentially traumatic events. Nevertheless, evidence from epidemiolo-
gical studies suggest that sudden losses throughout the lifespan increase
risk for PTSD and other psychiatric disorders, even after controlling for
exposure to other, potentially traumatic events (Keyes et al., 2014). So,
even in cases where the index trauma might have involved a traumatic
incident unrelated to the death of a loved one, it seems likely that PTSD
symptom severity could at least be exacerbated by experiences like the
sudden death of a loved one. Lastly, data were collected from a college
student sample, and the extent to which these data generalize to com-
munity-based samples of sudden loss survivors is unclear. Despite these
limitations, this study helps shed light on key individual differences
that may help predict how an individual will respond to the sudden loss
of a loved one.
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