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Abstract 
 

The interplay between approach and avoidance in the bereavement process is central to 

conceptual models of complicated grief (CG), a persistent and unremitting form of acute 

grief. Oscillation between these motivation systems is thought to maintain maladaptive 

cognitive and behavioral patterns, prolonging the acute grief experience. Neuroimaging 

studies implicate known reward-related brain regions and associated neurochemical 

processes associated with CG. This study investigates these processes through: 1) the 

behavioral Approach Avoid Task (AAT), 2) fMRI, and 3) neuropharmacological 

manipulation via intranasal oxytocin (INT OT) administration. Method: A mixed sample 

of 37 spousally-bereaved older adults (CG =17; noncomplicated grief (NCG) = 20), 

completed the AAT, with 3 stimulus categories (spouse, stranger, and generic grief) 

during fMRI acquisition under two conditions (placebo and INT OT). Results: In a 

2(group) x 2(condition) x 3(stimulus type) analysis, behavioral results indicate both 

groups showed a relative approach bias to spouse images. When viewing a spouse (vs. a 

stranger), those with CG showed increased activation in right inferior frontal gyrus, the 

precuneus, and right superior temporal sulcus (STS). During INT OT, the CG group 

uniquely demonstrated slowed reaction time across all stimulus types. The NCG group 

during INT OT showed increased activation in the superior temporal sulcus (STS) and 

right inferior frontal gyrus, relative to the CG group/placebo condition. Discussion: Areas 

associated with self-referential processing (precuneus) face processing (STS) and 

response inhibition/facial recognition (inferior frontal gyrus), but not reward, were 

associated with AAT performance. The social salience model may explain the differential 
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effect of OT on CG. In all, the relative approach bias for idiographic grief stimuli holds 

implication for characterization and treatment of the dual motivation processes in grief.  
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Introduction 
 

Maladaptive behaviors that are common to Complicated Grief (CG) – repetitive 

thought and behavioral avoidance – are seen across many psychological disorders. The 

present study aims to elucidate the interplay of these two cognitive-behavioral motivation 

systems with self-report, behavioral, and neural activation data. Although the dual 

process of approach and avoidance in CG has been extensively described, it is not yet 

well characterized biobehaviorally. The approach-avoidance task has been the tool of 

choice to measure automatic behavior in previous behavioral literature on CG to date. 

Neuroanatomically, candidate regions hypothesized to be involved in the interplay of the 

two processes have been identified, but only during a passive, rather than active decision-

making task. Based on the known neurochemical activity in these candidate brain 

regions, the neuropeptide oxytocin may play a significant role in the mechanics driving 

the aforementioned behaviors. Figure 1 provides a graphical representation of both 

empirical and theoretical links between the behavioral, neuroanatomical, and 

pharmacological methods of investigation. Each link in this figure will be addressed in 

turn, constructing a foundation for the current study, which seeks to examine the 

behavioral and neuroanatomical responses to grief-related stimuli in a sample of 

spousally-bereaved adults with CG and non-complicated grief (NCG), under the 

conditions of oxytocin and placebo administration. 

Complicated Grief (CG) 

Longer life expectancy in the United States has made the overall, absolute number 

of death-related losses rise dramatically, leading to more spousal bereavement (He, 

Goodkind, & Kowal, 2016). Once theorized to be a homogenous, linear process, grief has 
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more recently been the subject of detailed, empirical examination. As a result, clinicians 

and research scientists have begun to refine the description and understanding of the 

variants of the grief experience. Bonanno and colleagues have elucidated several distinct 

grief trajectories post-loss, including: resilience, chronic grief, and depressed-improved 

(Maccallum, Galatzer-Levy, & Bonanno, 2015; Bonanno et al., 2002; Bonanno, 2004). 

Chronic grief due to loss is of particular interest to clinical scientists, as it often includes 

symptoms of anxiety, depression, and CG (Stroebe, Hansson, Schut, Stroebe, & Van den 

Blink, 2008).  CG, also termed Persistent Complex Bereavement Disorder (PCBD) in the 

Conditions for Further Study section of the Diagnostic and Statistical Manual for Mental 

Disorders (DSM-5), affects an estimated 7-10% percent of all individuals who experience 

the loss of a loved one (Lundorff, Holmgren, Zachariae, Farver-Vestergaard, & 

O’Connor, 2017). It’s symptom profile is characterized by intense grief, yearning for the 

deceased, impairment in daily function, maladaptive appraisal style, and a profound 

disruption in personal and social identity (Boelen, 2017; Shear, 2015). Physiologically, 

CG is associated with increased systemic inflammation, sleep disturbance, and increased 

morbidity and mortality related to cardiovascular disease and cancer (O’Connor, 2013).  

Enduring, role-impairing rumination (specifically yearning/preoccupation), and 

avoidance (specifically related to reminders of the loss) are two hallmark symptoms that 

distinguish CG from NCG. They represent two coping strategies that arise during the 

individual’s renegotiation of their identity after the death of a loved one, and become 

maladaptive when they persist to the point of lifestyle disruption. Rumination in the 

context of grief is characterized by yearning for the deceased, specifically longing for 

their presence, and a preoccupation with the circumstances surrounding the death, such as 
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the meaning of the loss, and one’s own reactions to loss (Stroebe et al., 2007; Watkins & 

Moulds, 2012). Experiential avoidance, another commonly recognized maladaptive 

response style, is also seen as an identifiable, measureable component of CG; reminders 

of the deceased are specifically avoided (Baker et al., 2016). Individuals may avoid 

certain objects, locations, or situations, but may also engage in thought suppression, to 

avoid “confronting” the emotions associated with the loss (Boelen, van den Hout, & van 

den Bout, 2006). While some have characterized avoidance and rumination as opposing 

evasion and confrontation behaviors, other theorists have couched both processes in an 

avoidance context, such that rumination is actually a means of avoidance. On the one 

hand, rumination may be a concrete confrontational attempt to organize and make 

coherent the events of the loss, a necessary process for meaning making (Stroebe, 1993). 

On the other hand, focusing on the reasons and implications for the loss prevent the 

individual from experiencing direct contact with the painful emotional experience of the 

loss (Eisma et al., 2015; Stroebe et al., 2007; Watkins & Moulds, 2012). By this logic, 

rumination can remove the noxious emotional experience of confronting the loss, and is 

thus reinforced (coined the Rumination-as-Avoidance hypothesis). Evidently, behavior 

theorists and researchers are continuing to distinguish the unique contributions of these 

two processes in various pathologies. For instance, within the ruminative cognitive style, 

the over-generalized nature of the ruminative thoughts may uniquely contribute to 

adaptive vs. maladaptive psychological outcomes (Andrews-Hanna, et al., 2013). Such 

delineation has strong implications for treatment of CG as existing evidence suggests that 

avoidance and rumination may call for different therapeutic intervention strategies (e.g. 

exposure vs. distraction). As such, these two processes warrant further empirical 
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investigation to better distinguish the contribution of each strategy in the CG experience. 

This problem of distinction lends itself well to empirical inquiry, as tools from both the 

behavioral and neuroscientific literatures can contribute valuable insight into the 

psychological experience. The present research uses a multi-method approach: 1) 

functional neuroimaging of putative reward-related brain regions during the 2) 

completion of the implicit behavioral Approach Avoid Task and 3) use of exogenous 

oxytocin to systematically influence both.  

Neural Correlates of CG (Fig. 1, connector “A”) 

Behavioral approach and avoidance motivation systems have generated 

hypotheses proposing an analogous set of involved neural substrates – brain regions 

involving reward and pain, respectively. Hypotheses regarding neural correlates stem 

from the two hallmark experienced emotion states in CG, yearning and emotional pain 

(Robinaugh, LeBlanc, Vuletich, & McNally, 2014). As the theoretical and treatment 

literatures support the notion of yearning as a distinguishing hallmark of CG, so too does 

the neuroscientific literature, which implicates nucleus accumbens (NAcc) activity in the 

CG experience (O’Connor et al., 2008). O’Connor and colleagues (2008) showed that in 

a sample of spousally bereaved older adults, both CG and NCG had the expected neural 

“pain” and “self-reference” response (e.g. the precuneus), but those with CG also 

exhibited markedly elevated NAcc response when viewing pictures of their deceased 

loved one. Importantly, the NAcc is a known hub of putative reward-related brain 

networks, with a high density of both dopamine and oxytocin receptors (Ikemoto & 

Panksepp, 1999). These results point to the possibility of a co-occurring experience of 

both emotional states, yearning and emotional pain. This makes theoretical sense, as 
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those with CG are hypothesized to be “stuck” in an oscillatory pattern, moving between 

avoidance of painful thoughts of the loss and a preoccupying state of yearning to reunite 

with the deceased (Shear et al., 2007; Shear, 2015).  

The Approach-Avoidance Task (AAT) 

A considerable literature, primarily from the social psychology canon, examines 

the approach and avoidance paradigm in human behavior. Although self-report measures 

such as the Behavioral Inhibition and Approach System are useful (Carver & White, 

1994), behavioral tasks afford the advantage to objectively measure continuous response 

to stimuli of a specific theme and emotional valence. The Approach Avoidance Task 

(AAT) is one such task. Originally developed by Solarz (1960), this task was designed to 

measure implicit approach behavior in response to positive-valence stimuli, and implicit 

avoidance behavior to negative-valence stimuli (Solarz, 1960). Modern versions have 

been computerized, such that approach/avoidance behavior is measured by reaction time 

of pushing or pulling a joystick or computer mouse toward or away from a stimulus. 

During the task, the participant is asked to provide a rule-governed behavior (e.g. push 

the joystick for portrait orientation, pull for landscape) while attending away from the 

content of the photo. Most recently, Rinck and Becker employed a “feedback” effect in 

which the photo stimulus grows to fill the screen (i.e. “zooms in”) or shrinks to 

disappearance (i.e. “zooms out”) in response to pulling and pushing the joystick (2007). 

This effect creates the impression that joystick response makes the pictures either come 

closer or move farther away (Rinck & Becker, 2007). Despite heterogeneity in media 

type and picture theme, the AAT effect is reliable in both direction and magnitude across 

studies, such that the effect of affective stimuli on approach and avoidance tendencies is 
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reliable, and stimuli of both valences produce similar-sized effects on corresponding 

behavior (Phaf, Mohr, Rotteveel, & Wicherts, 2014). Rinck and colleagues have also 

demonstrated that the feedback task is robust to mediating factors, such as task 

instruction (Rinck & Becker, 2007). That is, participants who are told to “pull the 

joystick away from picture” vs. “pull the picture toward you” show the same AAT effect 

when the on-screen feedback was consistent. Thus the dynamic picture size feedback is 

thought to drive the effect, and capture the implicit response more so than embodiment 

arising from arm movement. The most commonly used AAT to date involves both the 

feedback effect and use of a joystick to elicit a directional physical response (Phaf et al., 

2014). 

AAT Studies with Grieving Individuals (Fig. 1, connector “B”) 

The approach/avoid paradigm has been used to investigate a wide range of social 

and psychopathological phenomena including substance abuse and addiction, social 

anxiety, and social engagement, amongst others (Cousijn, Goudriaan, & Wiers, 2011; 

Heuer, Rinck, & Becker, 2007; Volman, Toni, Verhagen, & Roelofs, 2011; Wiers et al., 

2014). However, less work has been done on the putative approach/avoid mechanism as 

it pertains to cognitive patterns in those grieving an immediate family member. To date, 

just two such studies exist (Eisma et al., 2015; Maccallum, Sawday, Rinck, & Bryant, 

2015). Eisma and colleagues (2015) used a computerized AAT task to demonstrate that 

bereaved individuals with higher self-reported rumination tended to push grief stimuli 

away more quickly, lending evidence to the Rumination-as-Avoidance Hypothesis 

(Stroebe et al., 2007). Importantly, the main effect of rumination on avoidance behavior 

was robust when the regression model included depression and post-traumatic stress 
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symptoms, but not with inclusion of CG. These findings suggest that CG and rumination 

constructs shared considerable variance in the statistical model, and are likely two highly 

overlapping or indistinguishable constructs in the context of grief avoidance. 

Contrastingly, results from Maccallum and colleagues (2015) indicate a relative approach 

effect; those with CG were faster to pull grief stimuli towards them than push away 

(Maccallum et al., 2015).  

Several important differences arise when comparing these two studies, which 

highlight the complex interplay between the rumination and avoidance motivation 

systems. High ruminators in the sample by Eisma and colleagues (2015) showed a 

relative avoid effect, while those with CG (who are likely to ruminate) in the sample from 

Maccallum and colleagues (2015) showed a relative approach effect. From a behavior 

theory perspective, the former study supports the Rumination-as-Avoidance Hypothesis 

while the latter supports rumination as the opposite to avoidance, the presence of 

maladaptive repetitive thoughts regarding the loss not resulting in avoidance (Bonanno, 

Papa, Lalande, Zhang, & Noll, 2005; Noelen-Hoeksema, Wisco, & Lyubomirsky, 2008; 

Stroebe, 2007). Secondly, these two studies used different stimulus sets. Although both 

were grief-related, Eisma and colleagues (2015) used specific idiographic stimuli (i.e., 

photos of the participant’s deceased loved-one) while Maccallum and colleagues (2015) 

used general grief-related stimuli (i.e., photos of a gravestone, casket, etc.). Of course, 

this difference in stimuli may drive the difference in respective results, but this is not yet 

known as no study to date has directly compared the two. 
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Neural Correlates of Approach and Avoidance (Fig. 1, connector “C”) 

There are no studies directly assessing the neural correlates of approach and 

avoidance (as measured by the AAT) in grieving individuals. However, studies 

examining the neurobiological instantiation of AAT responses in other clinical 

populations do much to shed light on this potential link. Using the AAT with 24 healthy 

males, Volman and colleagues (2011) demonstrated the association between AAT 

performance and the well-established prefrontal/subcortical emotion processing 

networks. At the behavioral level, they replicated the AAT’s “compatibility effect” in 

which reaction times were faster for emotionally congruent trials (i.e., pulling a happy 

face, pushing an angry face) than in incongruent trials. At the neural level, this 

congruence was associated with increased ventrolateral prefrontal cortex (vlPFC) activity 

and increased vlPFC /amygdala network connectivity on incongruent trials (i.e., pulling 

angry faces toward them) suggesting that increased neural “top-down” processing effort 

is required during incongruent trials (Volman et al., 2011). Similarly, Derntl and 

colleagues (2011) found decreased amygdala activity in depressed individuals responding 

to positive stimuli (e.g., happy faces), and suggest this represents disruption in healthy 

emotion processing (Derntl et al., 2011). These two findings together indicate that the 

AAT is a reliable tool for eliciting behavioral and neural top-down responses to 

emotional stimuli in both healthy and clinical populations. Importantly, both studies 

examine response bias from an aversion standpoint, and likewise emphasize amygdala 

activity during aversive stimuli. This leaves open the investigation of the ventral striatum 

approach system ostensibly recruited during response to rewarding stimuli. 
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The only related study to undertake such a reward-based investigation using the 

AAT comes from Wiers and colleagues (2014), who measured craving in alcohol-

dependent participants. In this study, the approach bias in the behavioral domain is most 

directly linked with the reward network in the neural domain (Fig 1., connector C; Wiers 

et al., 2014). Both alcohol-dependent and healthy control participants were instructed to 

carry out the AAT task with images of either alcoholic or soft drinks during functional 

imaging acquisition. Results indicated that those with alcohol dependence had greater 

approach tendencies (i.e., slower push, faster pull) to alcohol cues than did controls, 

replicating the “compatibility effect.” Concurrently, within-subjects, alcohol-dependent 

individuals had a significantly higher BOLD signal in the NAcc and mPFC when 

responding to alcohol vs. soft drink cues, and at the group level, the effect held when 

compared to [alcohol>soft-drink] differences in controls. Thus they demonstrate a 

relative approach bias in compatible stimuli, which corresponds with increased 

recruitment of NAcc. Interestingly, this study did not yield any evidence of modulation in 

amygdala functioning during task completion, likely because there was no evaluation of 

overt emotional cues (e.g., faces, family) during the task. In all, these studies provide our 

only glimpse into the neural correlates of approach and avoidance motivations systems 

measured by the AAT. 

Oxytocin (OT) 

Oxytocin (OT) has long been an alluring subject of many pharmacological and 

biobehavioral studies as it is thought to be essential to social behavior and intersubjective 

attachment (Insel, 2016). The link between the nonapeptide oxytocin and the syndrome 

seen in Complicated Grief is at present only theoretical (Figure 1, connector “D”). 
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However, evidence from studies of the pharmacokinetics of oxytocin in the brain, and the 

dynamics of externally-administered oxytocin offers clues to how this theoretical link 

may be explored. Areas of the prefrontal cortex and striatum often associated with reward 

and yearning also have high oxytocin receptor density (Ross et al., 2009). Further, studies 

of synthetic oxytocin applied via intranasal spray indicate a relative ability to bypass the 

blood-brain barrier and enter prefrontal and striate neural cells directly. Consistent with 

this neurobiological architecture, functional and pharmaco-functional studies implicate 

both frontal “salience determination” and striatal “reward” brain loci, including the 

NAcc, as integral to maintenance of attachment-figure relationships (Insel & Young, 

2001; Johnson & Young, 2015; Figure 1, connector “E”). 

Taken together, exogenously administered oxytocin can easily bind in areas of 

high OT receptor density, and these same regions are associated with social salience 

determination and affiliative attachment. In the context of spousal bereavement, then, 

these regions can be considered strong candidates for involvement in enduring partner 

bonds in bereavement. 

Endogenous OT Pathway 

Understanding of the endogenous OT system and its effect on behavior is based 

largely on rodent and non-human primate studies of 1) the ontogenesis of oxytocinergic 

brain cells, and 2) the topography of oxytocin receptor (OTR) expression. In advanced 

vertebrates, the neuropeptide hormone OT is produced in magnocellular neurons of the 

paraventricular, supraoptic, and accessory nuclei of the hypothalamus. Dendritic branches 

of the hypothalamic neurons project primarily to the posterior pituitary lobe, yet large 

dense-core vesicles in the hypothalamus centrally project OT in the brain as well 
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(Bethlehem, van Honk, Auyeung, & Baron-Cohen, 2013). From there, diffusion of OT 

can be widespread, to the amygdala, striatum, and hippocampus, as well as to more distal 

locations in the brain via volume transmission in extracellular space (Bethlehem et al., 

2013; Grinevich, et al., 2016). While the precise mechanics of OT transmission as it 

translates to behavior are not fully known, evidence of OTR density in animal models 

and humans has elucidated two central mesolimbic social decision-making networks: 1) 

governance of aggressive and sexual behaviors, and parental care and 2) evaluation of 

salience of incoming stimuli (Shamay-Tsoory & Abu-Akel, 2016). Together, these 

systems point to the NAcc as a location with a high OTR density, and a candidate venue 

where OT and dopamine act in concert towards upstream behavior generation. Variation 

in OTR expression at the NAcc was first linked with specific mating behaviors of prairie 

voles in the pioneering work of Insel and Shapiro (1992). Since then, these behaviors 

have been better characterized in this animal model; specifically, affiliative behaviors, 

mate guarding, and parental nurturing behaviors all vary as a function of OTR expression 

at the NAcc (Ross et al., 2009). Similarly, OTR antagonist studies have demonstrated a 

reduction in the aforementioned behaviors (Insel, 2010; Liu & Wang, 2003). 

Exogenous OT Mechanism of Action in Humans 

Unlike studies in animal models, investigating the effect of OT in human behavior 

has largely relied on the intranasal administration of OT (INT OT). This route enjoys 

multiple experimental advantages including higher bioavailability compared to 

intravenous administration, and the ability to bypass the blood-brain barrier (Born et al., 

2002). Based on considerable pharmacokinetic evidence, Quintana and colleagues have 

more recently proposed three specific routes that OT molecules may take to reach the 
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bloodstream: 1) via transportation through olfactory sensory neurons to the amygdala and 

prefrontal cortex, 2) via trigeminal nerve projections to the nucleus of the solitary tract in 

the brainstem, and 3) via nasal cavity capillaries branching distally from the carotid artery 

(Quintana, Alvares, Hickie, & Guastella, 2015). Based on these three candidate routes, 

Quintana and colleagues (2015) further argue for a two-level model to describe OT’s 

modulatory effect on the mesolimbic social decision-making network. The bottom-up 

level involves peripheral and brainstem OT pathways projecting to the amygdala and 

striatum, yielding approach and anxiolytic effects. Conversely, the top-down level is 

affected by OT delivered via olfactory sensory neurons to the prefrontal and ventral 

tegmental area, where direct binding with the NAcc and indirect transmission via 

dopaminergic projections to the NAcc modulate striatal function, and behaviorally, the 

salience evaluation system (Quintana et al., 2015). Thus, the three candidate pathways for 

INT OT transmission combine to affect the dual mesolimbic social decision-making 

networks. Although there are still gaps in our understanding of the exact INT OT 

pathway, and how it may be moderated by variables such as sex (for example, see Leng 

& Ludwig, 2016), this model represents the most recent product emerging from an ever-

growing literature evidencing the neuromodulatory effects of INT OT. 

INT OT, Social Behavior, and Neural Functioning in Human Subjects 

As the number of INT OT studies grows, so too does the prevalence of studies 

examining correlates of INT OT with neural activity. Recent reviews and meta-analyses 

indicate that INT OT can influence a wide array of brain regions: the amygdala, the 

ventral striatum, anterior cingulate, medial prefrontal cortex, and insula being the most 

common targets (Bethlehem et al., 2013; Wigton et al., 2015). Reflecting these regions, 
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three primary hypotheses regarding the behavioral effects of INT OT have emerged: 1) 

anxiety modulation, 2) social salience, and 3) reward salience (Bethlehem, Baron-Cohen, 

van Honk, Auyeung, & Bos, 2014).  Within this literature, numerous studies have drawn 

a relatively straight line between INT OT and an increase in socially affiliative behaviors 

such as trust, empathy, and eye contact (Harari-Dahan & Bernstein 2014, MacDonald & 

MacDonald 2010). Because no studies of INT OT in bereavement exist, the most 

informative neighboring studies are those demonstrating the effect of INT OT on neural 

response to attachment relationships, which are to date limited to infant-caregiver and 

romantic attachment paradigms.  

For instance, healthy fathers receiving INT OT demonstrate increased dorsal 

striate (globus pallidus), caudate nucleus, and dACC activity when viewing images of 

their infant children, and healthy mothers exhibited increased insula and inferior frontal 

gyrus activity, and decreased amygdala response when hearing a crying infant, relative to 

placebo control groups (Galbally, Lewis, van Ijzendoorn, & Permezel 2011; Li, Chen, 

Mascaro, Haroon, & Rilling 2017; Riem et al., 2011; Wittfoth-Schardt et al., 2012). With 

regard to romantic attachment, both heterosexual men and women demonstrate increased 

activity in the ventral striatum (specifically the NAcc) and the ventral tegmental area 

(VTA) when viewing their partner vs. an opposite sex stranger (Acevedo, Aron, Fisher, 

& Brown, 2012; Bartels & Zeki, 2004). Scheele and colleagues (2013) go a step further 

in linking INT OT to neural activity in romantic attachment, showing that NAcc activity 

in males discriminated trials in which they viewed their female partner from those in 

which they viewed both known and unknown female others, and INT OT exacerbated 

this effect (Scheele et al., 2013). In linking neural response to self-reported experience, 
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Scheele and colleagues further reported participants’ increased perceived attractiveness to 

their partner when compared to female strangers (Scheele et al., 2013). Cohen and 

colleagues (2016) examined the relationship between implicit approach/avoidance 

responses (rather than self-report) and neural responses in an INT OT condition, 

demonstrating increased distancing behavior from an approaching stranger, and increased 

dmPFC during approaching behavior to a friend in a computerized social distance task. 

Importantly, this study utilized avatar representations of attachment figures rather than 

idiographic stimuli, and positive-valence avatars represented a friend rather than a 

romantic partner (Cohen et al., 2016). Taken together, caregiver and romantic attachment 

implicate the VTA, NAcc, and insula as areas associated with affiliative motivation, and 

prefrontal recruitment during salience-evaluation of attachment figures. Piecing this 

evidence together lends support to a reward salience mechanism of action, and begins to 

paint a picture of the influence of INT OT on behavioral and neural response to 

idiographic attachment stimuli - yet no study has directly examined these theoretically 

interrelated relationships.   

Specific Aims of the Current Study 

Thus far I have argued: a) clinicians have long recognized the dual 

rumination/avoidance motivational systems in CG, yet their relationship has not been 

consistently characterized experimentally, b) the NAcc is implicated in those with CG but 

only currently demonstrated during passive viewing of idiographic loss stimuli, and c) 

oxytocin is known to increase pro-social behavior, is involved in bonding and attachment, 

has high affinity for the NAcc, and has been implicated in approach and avoidance in 

reward and social-approach paradigms. This sets the stage for an empirical examination 
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of the confluence of behavioral, neuroanatomical, and neurochemical means of 

characterizing the CG experience compared to NCG (Figure 1 connectors “D” and “F”). 

The present study is thus guided by these specific aims: 

Aim 1) To better characterize the dual rumination/avoidance motivation system in the 

CG experience as compared to the NCG experience, using the gAAT under no 

pharmacological influence (i.e. placebo condition only). Furthermore, both idiographic 

and generic grief stimuli were compared to identify how an idiographic reminder differs 

from other stimulus types.  

Hypothesis 1a: Participants in the CG group having received placebo (CG/PL) 

(vs. those with NCG in the placebo condition (NCG/PL)) will show a relative 

approach bias on trials of grief stimuli, with the strongest effect seen in responses 

to pictures of their spouse compared to stranger and generic grief stimuli. This 

will yield a relative approach effect wherein they are faster to pull images of the 

deceased toward them than push away.  

Hypothesis 1b: Those in the CG/PL condition will likewise show an approach 

bias to grief related stimuli, when compared to non-grief related stimuli.  

Aim 2) To further our understanding of the neural correlates of CG during an implicit 

grief task, using fMRI data concurrently collected during the grief AAT (gAAT).  

Hypothesis 2a: Whole brain and region of interest (ROI) analysis will yield 

significantly increased NAcc activity in those with CG in the [spouse > stranger] 

and [spouse > generic grief] contrasts, coinciding with behavioral approach bias 

in Aim 1. 
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Hypothesis 2b: Based upon results from previous imaging studies in grief, both 

CG and NCG groups will show increased activity in the precuneus in response to 

spouse stimuli, when compared to response during stranger stimuli. 

Aim 3) To investigate potential mediating role of exogenous OT on the behavioral and 

neural activity using a repeated measures design. These hypotheses are predicated on the 

reward salience hypothesis of OT. In this case, a reward response in those with CG is 

only achievable during direct reminder of the loss, however those with NCG are able to 

experience other prosocial, exploratory behaviors as rewarding, and thus are not 

incentivized only by the deceased. Exogenous OT administration, then, will remediate 

this deficit in the CG group, making oxytocin bioavailable during all conditions and 

reducing the relative reward response specific to the deceased.  Thus INT OT will 

artificially equate reward response (NAcc activity) in those with CG to those with NCG 

during spouse conditions. Each participant will receive both INT placebo and INT OT to 

measure OT-related differences while accounting for within-person variation.  

Hypothesis 3a: The CG/OT group will show reduced approach bias (in reaction 

time) and Nacc activity when compared to the CG/PL group.  

Hypothesis 3b: Given the increased bioavailability of OT, the CG/OT condition 

will show similar behavioral and functional results to the NCG/PL condition. 

Method 

Participants 

Thirty-nine spousally bereaved older adults between the ages of 55-80 were 

recruited from the Tucson area. Participants were recruited via advertisements in area 

newspapers, letters mailed to surviving spouses identified in Tucson published obituaries, 
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and flyers distributed to area medical centers, hospices and retirement communities. Each 

individual was screened for inclusion in the study by this author or another member of 

the research team using a standardized script (Appendix A). Exclusion criteria at 

screening included: active danger to self or others, active psychotic symptoms, active 

medical conditions that may prevent individuals from participating (such as ongoing 

cancer treatment), failure to pass a standard MRI safety screening, and individuals who 

fell outside the designated age and bereavement history parameters. Participants were 

also excluded based on known contraindications to administration of oxytocin, including 

those individuals who were pregnant, suspected they were pregnant, and those using daily 

inhaled corticosteroids for asthma. Finally, individuals started on antidepressant 

medication within the most recent three months, or those taking antidepressants 

specifically for grief symptoms were excluded. Along with the ICG, all included 

participants completed the Beck Depression Inventory (BDI-II; Beck, Steer, & Brown, 

1996). 

All enrolled individuals had lost their spouse between 6 and 36 months prior to 

enrollment. Thirty-nine individuals were screened into the study, but after data cleaning, 

data from two participants were excluded. The final set of thirty-seven participants fell 

into two groups, 17 with CG (M = 69.3 years, SD = 6.55, range = 57-78) and 20 with 

NCG (M=68.4 years, SD = 6.44, range = 57-79). The two groups did not differ in mean 

age, years of education, or in years partnered (see Table 1). Group membership was 

determined by the participant’s score on the Inventory of Complicated Grief (ICG), a 

psychometrically sound measure of grief symptom severity (Prigerson et al., 1995).  
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Design & Procedure 

Figure 2 provides a comprehensive flow chart of this double blind, placebo-

controlled, phamaco-functional study protocol. After completing a computerized baseline 

survey, participants provided three photos of their spouse, and three photos of a living 

loved one or friend with whom they were closest, as identified via the WHOTO 

questionnaire (Fraley & Davis, 1997). In this study, only the photos of a living loved one 

were included in analyses 

Participants made two visits to the Banner University Medical Center medical 

imaging suite, with the second visit occurring between 7-10 days after the first. During 

the first visit, participants received a 24-IU dose of either placebo or synthetic oxytocin 

(Syntocinon Spray; NOVARTIS) administered intranasally to bypass the blood-brain 

barrier (Born et al., 2002). After a 30-minute wait period allotted for OT serum rise-time, 

participants were positioned in the MRI scanner. Three scan modules occurred: one 

MPRAGE structural scan and two EPI functional modules during gAAT task 

performance separated by a one-minute break for task instructions (Bethlehem et al., 

2013). Estimated total scanning time was between 25-35 minutes. Following imaging 

data acquisition, participants completed a post-scan survey containing state-based surveys 

about their subjective experience during MR data acquisition. The two gAAT modules 

were presented in a counterbalanced order, such that half of participants received module 

1 before module 2, and half received module 2 before module 1.  

The participant’s second visit was identical to the first with two exceptions: 1) 

participants received whichever nasal spray they did not receive the first time (based on 

randomized counterbalanced ordering) and 2) completed the gAAT modules in the 
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reverse order from the first visit. Upon receiving compensation and completion of a 

follow-up survey, participants concluded participation in the study. 

Task Description 

A variant of the gAAT based on the stimulus presentation design used by Derntl 

and colleagues (2011) was presented, which uses colored frames around the photo as the 

basis for rule governance (Derntl et al., 2011; Figure 2). Six stimulus categories were 

presented: 1) deceased spouse, 2) living loved one, 3) stranger, 4) generic grief-related 

object, 5) neutral object, and 6) fixation cross (Figure 2). To address the hypotheses in 

this study, spouse, stranger, and generic grief stimuli were included in the analysis. 

Stimuli were presented using Inquisit 4 (2014) on a rear-mounted monitor positioned 

outside the MRI scanner. Images were reflected by an MR head coil-mounted mirror, 

creating a sight line to the monitor. Photos provided by the participant were scanned and 

resized to a standard 750 pixel height and width, and framed in colored frames to match 

the stimuli used for non-idiographic categories (i.e., stranger, grief-related, neutral). 

During the task, participants were instructed to follow behavioral rules based on the color 

of the frame around the photo (e.g., “push the joystick for blue framed photos, pull for 

yellow”). Stimuli were present in a pseudorandomized order determined by genetic 

algorithm in order to optimize statistical power and psychological validity in an event-

related design (Wager & Nichols, 2003). 

Measures produced by the computerized gAAT included reaction time (latency 

until first movement), and response time (latency until full extension of joystick in either 

direction). Consistent with previous studies, response time was the primary dependent 

variable of interest in this study. Accuracy was measured by binary correct/incorrect 
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response. Finally, the “compatibility effect” as described by Rinck and colleagues, was 

computed as median “push” response time minus “pull” response time, thus providing a 

metric elucidating the preferred response of the participant (i.e., a negative score 

indicates “push” preference, and vice versa; Rinck & Becker, 2007). 

fMRI Acquisition and Processing 

All neuroimaging data was collected on a Siemens Magnetom Skyra syngo 3T 

MRI scanner (Siemens, Erlangen, Germany) at Banner University Medical Center in 

Tucson, Arizona. A 7-minute structural T1-MPRAGE image acquisition (TR=2300ms, 

TE=2.32ms, FOV = 240mm, voxel size = 0.9x0.9x0.9) preceded functional image 

acquisition. Functional scans measuring Blood Oxygen Level Dependent (BOLD) signal 

were obtained across two functional runs, with each lasting approximately 7 minutes, 20 

seconds in duration. Twenty-nine axial slices (TR = 2000ms, TE = 30ms, FOV = 240mm, 

voxel size = 2.6x2.6x3.5) were collected in each of the two runs during the gAAT task.  

 Functional data analysis was performed with SPM12 (Wellcome Department of 

Cognitive Neurology, London, UK; http://www.fil.ion.ucl.ac.uk/spm). Raw functional 

images were spatially realigned, slice-time corrected, realigned to each participant’s 

anatomical image, and normalized to the standard Montreal Neurological Institute (MNI) 

EPI template. Smoothing was performed with an 8mm full-width half-maximum 

Gaussian kernel and resampled with a 2mm cubic voxel size. Global intensity and frame-

to-frame movement outliers were identified using the ART toolbox, and included as 

regressors during within-subject analysis (ART; http://nitrc.org/projects/artifact_detect/). 

Data from two participants, both in the NCG group, exceeded the total allowable 

threshold of outlier scans (25%), and thus were excluded from further analysis.  
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Statistical Analysis 

From behavioral data, missed responses and the top and bottom 1% of response 

times (RT) were removed in order to exclude errant or implausible RTs. RTs were 

defined as time elapsed from stimulus onset to full-extension response of the joystick. A 

2 (Group) x 2 (Response Direction) x 2 (Stimulus) x 2 (OT Condition) mixed design was 

analyzed in a multilevel model framework in which Group served as the between-subject 

factor, while all other variables were within-subjects (for graphical overview, see Fig. 4). 

A multilevel modeling framework was chosen a) for consideration of non-independence, 

and thus for its adaptability to repeated measures and mixed designs, and b) for ease of 

interaction interpretability. In order to address the hypotheses regarding AAT 

performance as outlined above, and to align with the linear model design utilized in the 

functional imaging analysis, separate comparisons between [spouse vs. stranger] stimuli, 

and [spouse vs. generic grief] stimuli were conducted. To do so, two separate multi-level 

models were used. In each model, only higher order interactions were interpreted as they 

better characterized the data than the main effect alone. 

 For fMRI data, single trials were modeled with 3000ms as the duration of each 

event, and trial-by-trial RT was included as a parametric modulator for each participant to 

account for time-on-task effects of BOLD signal (Yarkoni, Barch, Gray, Conturo & 

Braver, 2009). Trials removed due to errant response, thus lacking a valid RT, were 

coded with a “0” for time-on-task (Yarkoni et al., 2009). Outlier regressor files generated 

in the ART toolbox were included as nuisance regressors in the first-level model. The 

primary within-subjects (1st level) contrasts consisted of T-contrasts examining 

differences between the following stimulus conditions, within each participant: 
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1. To measure the specific effects of seeing images of the lost attachment 

figure (compared to other human stimuli): a contrast between the spouse 

averaged epoch (all spouse stimuli events) and the stranger averaged 

epochs (all stranger stimuli events) was carried out [spouse vs. stranger].  

2. To directly compare idiographic and generic grief stimuli: a contrast 

between the spouse epoch and the generic grief stimulus epoch was 

carried out [spouse vs. generic grief].  

The group-level contrasts examined differences in both OT/Placebo conditions and 

between CG/NCG groups. Three analyses were conducted at the group level via within-

subjects ANOVA.  

1. A contrast between CG and NCG groups in the placebo condition only. 

This analysis investigated the hypothesis that those with CG would show 

differential neural activity compared to those in the NCG group. 

Specifically, those with CG were hypothesized to show more NAcc 

activity in response to images of their spouse than the NCG group.  

2. Second, a contrast between the CG/OT vs. CG/PL groups was conducted. 

It was hypothesized that the CG/OT would show reduced activity in NAcc 

when compared to the CG/PL in response to spouse stimuli (vs. stranger 

and generic grief). 

3. Third, to examine the potential ameliorative effect of OT, we conducted 

contrasts between [CG/OT vs NCG/PL] and [NCG/OT vs CG/PL] groups. 

Based on the OT-deficit model describe above, differences in the CG/OT 

vs NCG contrast would lie in regions other than the NAcc (i.e. no 
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difference in NAcc activation). Thus OT would cause the CG group to 

look more similar to the (non-clinical) NCG group. 

Results 

Demographics and Self-Report 

CG and NCG groups did not differ significantly in age, ethnicity, employment 

status, education, years partnered, or time since loss (see Table 1). Not surprisingly, the 

two groups differed significantly on both ICG score (F(1,36) = 82.87, p < .001) and 

scores BDI-II (F(1,36) = 30.97, p < .001). However, groups also differed significantly in 

sex (X2 = 5.29, p < .05), such that the majority of male participants fell in the CG group. 

We had no a priori expectations that RT and BOLD response would differ by sex in this 

study, thus sex was not included in either the behavioral or fMRI models. However, this 

will be further discussed in Future Directions. 

Behavioral Analyses 

Spouse vs. stranger. Overall model results for the [spouse vs. stranger] contrast 

are depicted in Table 2, with significant main effects and interactions highlighted. There 

was a significant main effect of OT Condition (c2(1) = 6.04, p < .05). Moreover, there 

were significant interaction effects of the category of stimulus and joystick response 

direction (Stimulus x Direction; c2(1) = 4.35, p < .05). Characterizing the interaction, 

compatibility scores from these data indicate a relative approach bias; all individuals 

were faster at pulling images of their spouse toward them (as opposed to pushing), when 

compared to the stranger stimuli. Further, all participants demonstrated a relative avoid 

bias for the images of a stranger, such that they were faster to push away images in this 

category (see Table 4). This bias effect was seen regardless of group when collapsed 
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across OT conditions. Furthermore, there were significant interaction effects of the OT 

condition and group categorization (OTcondition x Group; c2(1) = 6.72, p < .01). To 

elucidate the interaction, a follow-up ANOVA revealed that those in the CG group, 

during OT condition, showed significantly slower reaction times to all stimuli compared 

to their reaction times in the Placebo condition (F(1,3299) = 42.21, p < .001), and to 

those in the NCG group, during the OT condition (F(1,3781) = 69.27, p < .001) (Figure 

5).  

Spouse vs. generic grief. Overall model results for the [spouse vs. generic grief] 

contrast are depicted in Table 3, with significant main effects and interactions 

highlighted. There were significant main effects of both stimulus type (Stimulus; c2(1) = 

9.67, p < .005) and OT condition (OTcondition; c2(1) = 8.33, p < .005). Moreover, there 

were significant interaction effects of the stimulus category and joystick response 

direction (Stimulus x Direction; c2(1) = 5.18, p < .05), such that all individuals were 

faster to pull images of their spouse toward them when compared to generic grief stimuli. 

While compatibility scores reflect this same approach bias for images of a spouse, 

response to generic grief stimuli was largely free of directional bias (see Table 4). Similar 

to the [spouse vs. stranger] comparison, significant interaction effects were also seen of 

OT condition and group categorization, with those in the CG group during OT influence 

showing significantly slower reaction times to all stimuli (OTcondition x Group; c2(1) = 

8.25, p < .005). To understand the interaction, a follow-up ANOVA revealed that those in 

the CG group during OT condition showed significantly slower reaction times to all 

stimuli compared to their reaction times in the Placebo condition (F (1, 3321) = 53.34, p 
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< .001) and to the NCG group in the OT condition (F(1, 3780) = 86.17, p < .001) (Figure 

6). 

fMRI Analyses 

Similar to behavioral results, [spouse vs. stranger] results are reported first, 

followed by those from the [spouse vs. generic grief] contrast. All reported results 

exceeded a threshold of p < .001, voxel cluster k > 20. No clusters survived family-wise 

error correction. Results are visualized using the xjView toolbox 

(http://www.alivelearn.net/xjview). 

Spouse vs. stranger. 

CG/PL vs. NCG/PL. This contrast coincides with Hypothesis 2a, comparing the 

two groups in the following contrasts: (Spouse > Stranger) and (Spouse > Generic Grief) 

absent of OT administration. Those with CG showed increased activity in response to 

Spouse stimuli (vs. Stranger) compared to NCG in multiple regions (see Table 5). Of 

particular note, those with CG showed increased recruitment of inferior frontal gyrus and 

precuneus regions when responding to images of their spouse as compared to a stranger 

(Table 5; Figure 7).  

CG/PL vs. CG/OT. This contrast coincides with Hypothesis 3a. Contrasts within 

the CG group (OT and Placebo conditions) produced two supra-threshold clusters when 

looking at a spouse (vs. stranger) including the right superior temporal sulcus (MNI 34, -

56, 18, k = 22 voxels, peak voxel z-value = 5.23) and right claustrum (MNI 26, -22, 18, k 

= 27 voxels, peak voxel z-value 5.02). 
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CG/OT vs. NCG/PL. This contrast coincides with Hypothesis 3b. No 

suprathreshold clusters were found between or within groups when comparing Spouse vs. 

Generic Grief stimuli across Placebo and OT conditions. 

NCG/OT vs. CG/PL. When responding to images of a stranger in the [spouse vs. 

stranger] comparison, participants in the CG/PL condition showed significant activation 

in the right superior temporal sulcus (MNI 60, -40, 12, k = 69 voxels, peak voxel z-value 

= 4.63, p <.001), and right inferior frontal gyrus (MNI 54, 18, 6, k = 32 voxels, peak 

voxel z-value = 4.03) when compared to those in the NCG/OT condition (Figure 8). 

Spouse vs. Generic Grief.  

No suprathreshold clusters were found between or within groups when comparing 

Spouse vs. Generic Grief stimuli. 

 ICG4 covariate post-hoc analysis. In order to more directly assess the concept of 

yearning as it pertains to functional data, individual scores on the item four of the ICG 

(ICG4; “I feel myself longing for the person who died”) were included as continuous 

variable regressors in the placebo condition across all participants. When ICG4 was 

included, all participants showed increased neural activity in the orbitofrontal (MNI 40, 

54, 6 peak voxel z-value = 4.59, p <.001) and medial frontal/midcingulate regions (MNI -

8, 24, 48, k = 76 voxels, peak voxel z-value = 4.23) when responding to generic grief 

stimuli compared to spouse stimuli. No suprathreshold clusters were seen in a 

comparison between spouse vs. stranger (Figure 9). 

Region of Interest Analyses 

Within the CG group, we conducted region of interest (ROI) analyses based upon 

a priori regions gleaned from relevant studies of grief and Approach/Avoidance of 
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appetitive stimuli. All analyses were conducted using the Marsbar toolbox for SPM12 

(http://marsbar.sourceforge.net). The main ROI of interest was oriented around the NAcc 

bilaterally, and more liberally the bilateral caudate nucleus. These two regions have been 

implicated in reward-based response for appetitive stimuli generally (Haruno, et al., 

2004), approach bias towards appetitive stimuli in the AAT (Wiers et al., 2014), and in 

grief elicitation tasks among those with CG (O’Connor et al., 2008). ROI masks for 

caudate regions were taken from Automated Anatomical Labeling (AAL) Atlas; no such 

masks exist for the NAcc and thus we created 10mm sphere at 10 20 -6 based on a 

previous neuroimaging study of CG in spousally bereaved individuals (O’Connor et al., 

2008).  

Spouse vs. stranger. ROI contrast of the NAcc yielded no significant difference 

between Spouse and Stranger parameter estimates in the CG group (t = .03, uncorrected p 

= 0.97). Similarly, no significant difference in left caudate (t = 1.07, p = 0.30) nor right 

caudate activity (t = 1.02, uncorrected p = 0.33) was determined. 

 Spouse vs. grief. Comparison of NAcc parameter estimates in Spouse and Grief 

yielded no significant differences in the CG group (t = .63, uncorrected p = 0.53). 

Although numerically stronger than in other comparisons, differences in the left caudate 

(t = 1.6, uncorrected p = 0.14) and right caudate (t = 1.4, uncorrected p = 0.19) did not 

reach significance.  

Discussion 

The loss of a loved one is a nearly ubiquitous experience that often shakes an 

individual’s psychological foundation. Empirical exploration of this experience has 

uncovered a complex, multifaceted, and temporally dynamic phenomenon that 
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precipitates a full-body physiological and psychological reaction (Shear et al., 2015). 

This reaction often involves two seemingly opponent processes, experiential avoidance of 

reminders of the deceased, and concurrent yearning or proximity seeking with the 

deceased. While this may not be typical of all grieving individuals, the enduring co-

activation of these two motivation systems is thought to be a candidate process of 

symptom maintenance in CG. The aim of this study was to elucidate specific 

characteristics of these dual motivation systems thought to precipitate and/or maintain the 

maladaptive behavioral and cognitive patterns often attributed to the complicated grief 

syndrome. Specifically, these two motivation systems, approach and avoidance, are 

similar to those described phenomenologically as yearning and experiential avoidance. 

The design of the study allowed for exploration of the interplay between these two 

mechanisms using various modalities of measurement. Along with self-reported symptom 

severity, these systems were A) measured behaviorally, B) measured neuroanatomically, 

and C) manipulated pharmacologically. Considerable empirical background in each of 

these three areas, along with evidence from the CG literature, yielded specific aims and 

associated hypotheses about the relationship between yearning and avoidance as it relates 

to CG pathology. Each of these aims and concordant hypotheses will be discussed in 

order followed by implications of the findings, limitations of the current study, and 

finally, next steps and future directions. 

Summary of Results 

Aim 1: Behavioral Approach and Avoidance. Reaction time results from the 

gAAT, looking at various stimulus types, help to clarify the discrepancies found among 

past studies utilizing this task. Whereas Maccallum and colleagues demonstrated a 



INTRANASAL OXYTOCIN IN WIDOW(ER)S  39 

relative approach bias to generic grief stimuli, relative to neutral stimuli) among 

individuals with CG (when compared to a NCG group), Eisma and colleagues 

demonstrated an avoid bias for images of the deceased in bereaved high-ruminators 

(Eisma et al., 2015; Maccallum et al., 2015). In the current study, we directly compared 

the two grief stimulus types (generic vs. idiographic), and results indicate a consistent 

approach bias for direct reminders of the deceased, and a relatively unbiased response to 

generic grief stimuli. Although reaction time was a reliable discriminant of stimulus type, 

this measure did not discriminate between groups, as both CG and NCG groups 

demonstrated this relative approach bias. Thus, the data partially support our first 

hypothesis (Hypothesis 1a). Interestingly, a relative avoid bias was observed for stranger 

stimuli. Once again, the response pattern to these two stimuli did not discriminate CG 

from NCG groups, indicating that despite differences in grief severity, both showed an 

implicit approach pattern for images of their spouse. Hypothesis 1b was not supported, as 

participants did not show a relative approach bias compared to stranger (i.e. non-grief-

related) stimuli. 

 Taken together, these results directly reflect the hallmark symptom of yearning 

for the deceased, which is thought to be triggered at the time of loss, and to persist in 

those with CG (Shear et al, 2007). Curiously, however, this result was not exclusive to 

CG, as those with NCG showed a similar response pattern, possibly indicating a similar 

implicit proximity-seeking behavior despite not meeting criteria for the CG. It is perhaps 

the case that those in the NCG group may have experienced the same yearning intensity 

as those with CG, an equivalence captured in the gAAT but not in overall ICG score. 

Indeed, only one item (out of nineteen) on the ICG is targeted at yearning specifically, 
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and thus group membership may not translate to difference in yearning severity, which 

has more recently led many research groups to assess yearning specifically using this 

single-item measure (for review see: Robinaugh et al., 2016).  

The relative absence of directional bias in response to generic grief stimuli makes 

sense when considering the type of cognitions elicited by the stimulus. In this instance, 

the spouse image is a direct reminder of the absent person, which ostensibly elicits 

concrete emotions about the deceased person specifically, while generic grief stimuli are 

indirect, and may elicit cognitions generally oriented around the loss, such as causes, 

meaning, and implications (as outlined in Watkins, 2008). In this context, the extent to 

which the reminder stimulus is abstract or concrete may play a significant role in 

determining which motivation system is activated, such that a direct reminder of the 

deceased (e.g. their likeness) may elicit yearning, while a more indirect reminder (e.g. 

generic grief) by comparison may not. Whereas Maccallum and colleagues found an 

approach bias to generic grief reminders relative to neutral objects; our study 

demonstrated no approach bias to generic grief stimuli relative to direct, concrete 

reminders of the lost loved one (2015). 

Aim 2: Neuroanatomical Correlates of Approach and Avoidance. The second 

aim of this study was to broadly characterize yearning and experiential avoidance of 

reminders of the deceased at a neurobiological level, and to specifically examine the role 

of candidate brain regions as central cogs in the grief machinery. When CG participants 

responded to images of their spouse (as compared to a stranger), regions associated with 

response inhibition and facial recognition (right inferior frontal cortex and medial frontal 

gyrus), episodic memory retrieval and self-referential processing (precuneus), and facial 
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processing areas (bilateral superior temporal sulcus) were more highly recruited. Notably, 

no whole-brain or follow-up ROI analyses yielded increased signal in NAcc or caudate 

nuclei, thus providing no support for either Hypothesis 2a. However, these results do 

yield interesting findings in the context of salience between a spouse image and an age- 

and sex-matched stranger. As hypothesized (Hypothesis 2b), idiographic images of the 

lost loved one elicited precuneus activity, an area implicated in self-referential processing 

and consistently seen in prior grief studies (Northoff, et al., 2006; Gündel, O’Connor, 

Littrell, Fort, & Lane, 2013). Further, this area was not implicated when contrasting 

spouse and generic grief stimuli, suggesting self-referential processing was likely 

involved in both of those conditions. Reliable and robust suprathreshold activation of the 

bilateral posterior superior temporal sulcus (STS) in the CG group/PL condition was a 

surprising finding. This region showed greater activity in CG/PL trials when compared to 

CG/OT and NCG/PL trials, indicating a specific group x condition interaction in 

recruitment of this area.  

The superior temporal region, and specifically the superior temporal sulcus, is 

associated with a variety of neurocognitive processes, ranging from biological motion 

processing to theory of mind (Grossman & Blake, 2002; Hein & Knight, 2008). One of 

these processes, associated specifically with the posterior STS is face processing (Hein & 

Knight, 2008; Liu, Harris, & Kanwisher, 2010). Although not hypothesized a priori, it 

stands to reason that those with CG may have engaged in greater visual search and facial 

recognition processes during spouse cues compared to strangers, and that such processing 

is instantiated neurologically by increased STS.  



INTRANASAL OXYTOCIN IN WIDOW(ER)S  42 

To clarify the differential impact of yearning vs. overall ICG score, we included 

one post hoc analysis wherein participants’ score on the yearning item of the ICG was 

included as a covariate in the fMRI model. Interestingly, doing so yielded significant 

activity in dorsal anterior, midcingulate, and orbitofrontal regions. Although such a 

preliminary finding does not warrant detailed exploration of the significance of each of 

these regions individually, it does suggest that the yearning severity may serve as a more 

valid proxy of the emotional experience than the overall ICG score used to the define 

groups. Alternatively, it may be that using a continuous score as opposed to two groups 

leads to greater statistical power. 

Aim 3: Influence of Oxytocin on Approach and Avoidance. Results from the 

present analyses do not support either of our hypotheses regarding either behavioral or 

functional imaging correlates of the gAAT in bereavement. Although it was posited, 

based on the reward salience framework of INT OT, that individuals in the CG group 

would exhibit reduced approach bias to images of their spouse after INT OT 

administration, this effect was not observed, as their pattern of responses across the three 

stimuli did not differ (i.e. they were still faster to pull images of their spouse toward 

them, when compared to images of a stranger and generic grief). Likewise, there was no 

observable change in functional correlates of the gAAT during OT administration.   

Although OT administration did not modulate response to spouse stimuli 

specifically, results did show an overall group by condition interaction – a generic 

slowdown in reaction to all stimulus types in the CG/OT group (Figure 10). This result 

indicates OT may have a notable differential effect on the CG group, when compared to 

NCG. This finding is consistent with previous INT OT studies demonstrating slowed 
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reaction time after OT administration (Di Simplicio, Massey-Chase, Cowen, & Harmer, 

2009). However, the reason for the CG-specific nature of the effect is still unclear.  As 

stated previously, OT was couched in a reward salience context in this study, yet 

plausible explanations for this effect can be found in the two alternative perspectives of 

INT OT: 1) anxiety reduction, and 2) social salience.  

One possibility is the hypothesized anxiolytic effect of INT OT administration. 

Oxytocin has been shown to have anxiolytic effects in both animals and humans (de 

Oliveira, Zuardi, Graeff , Queiroz, & Crippa, 2012; Ebitz, Watson, & Platt, 2013; 

Labuschagne et al., 2010). One study in particular (Labuschagne et al., 2010) found 

significant anxiolytic effects of OT in anxious individuals, who after INT OT 

administration, were indistinguishable from non-anxious controls in both self-reported 

symptom severity and amygdala activity (Labuschagne et al., 2010). However, evidence 

to the contrary also exists indicating that OT can actually increase threat detection and 

anxiety (see Grillon et al., 2013). More recent models have added nuance, suggesting that 

OT may not mitigate clinical anxiety directly, but instead modulate low-level anxiety, 

which may in turn induce the social-cognitive effects that appear to dominate the OT 

literature (Bethlehem et al., 2014; Churchland & Winkielman, 2012). In any case, even a 

mild anxiolytic effect may yield a slow-down in reaction time. However, although this is 

certainly a plausible hypothesis, separate analyses of state anxiety self-report data do not 

indicate a group x condition difference in reported anxiety in this subsample. Thus we do 

not believe this hypothesis to be the most likely explanation. 

Another, perhaps more likely perspective on this result involves social salience. 

Research groups investigating cognitive mechanisms of social salience determination 
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argue that INT OT increases sensitivity to socially relevant cues regardless of valence, 

known as the social salience hypothesis (Shamay-Tsoory & Abu-Akel, 2016). According 

to this hypothesis, INT OT affects the assignment of salience through interactions with 

dopamine at both the NAcc and amygdala. Once accomplished, this information can be 

relayed to prefrontal regions for “higher order” meaning assignment and coordination of 

response. Thus the influence of OT is a context-specific regulation of attention to the cue, 

initiating either prosocial approach to an in-group or vigilance/aggression to an out-group 

(De Dreu et al., 2010). With regard to this study, in the presence of artificially increased 

OT, salience assignment may result in increased orienting to the visual stimulus in the 

CG group, and thus result in a prolonged reaction time when viewing each of the three 

visual cues.   

A third possible explanation for this effect may be the demographics of the CG 

group – this group had significantly more males than the NCG group. Although 

addressed more fully in the “Future Directions” section below, it is sufficient to 

summarize that OT has consistently yielded differential effects in males and females. 

This sex confound may account for the generic slowdown seen in the CG group, such that 

either males or females in the CG group are responding more slowly, resulting in 

increased overall RT in this group. 

Implications 

 An implicit approach bias for photos of a bereaved individual’s spouse lends 

strong support for the notion of proximity-seeking often seen in bereaved individuals, and 

suggests that this can be captured at the automatic behavioral level. The differentiation in 

response bias between spouse and generic reminders of grief clarifies previous 
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inconsistencies in the literature, and indicates that behavioral response to reminder of the 

loss is dependent on specificity of the reminder. This holds implications for assessment 

and treatment of bereavement and CG, such that the specific type of loss-related 

rumination can be more accurately characterized. For instance, treatment targeting 

oscillation between approach and avoidance may leverage idiographic stimuli to target 

approach, and generic stimuli to target avoidance.  

 Results from this study shed light on components of recognition and evaluation, 

but not necessarily emotional response, in the grief experience. Activity in regions of 

self-referential processing, facial search and recognition, and to a lesser extent response 

inhibition point to these processes as integral to the experience of grief cognition. 

Moreover, elevated activity in these regions was specific to CG participants when 

viewing their spouse, indicating that these processes may be over-involved when 

pathological grief and direct reminders of the deceased intersect.  

 Finally, it is evident that INT OT plays a unique role in CG when compared to 

NCG. Although this role is not yet clear, these findings warrant further examination of 

this neuropeptide in CG.  

Limitations 

The present study has several limitations worth consideration. First, there was no 

inclusion of a non-bereaved control group to examine the effects of the various 

independent variables between bereaved and non-bereaved individuals. To understand 

bereavement as a unique experience, a nonbereaved control group should be utilized in 

future studies. Another limitation of this study was the comorbidity of moderate 

depression and CG. Excluding individuals who had moderate to severe depression would 
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allow for a clearer characterization of CG specifically. However, it is estimated that 

roughly 55% of treatment-seeking individuals with CG also meet DSM-IV criteria for 

MDD (Simon, et al., 2007). Thus our study includes an ecologically valid sample of 

individuals with CG, which allows for greater generalizability to the grief population.  

Future Directions 

 Replication of gAAT effect. One of the central findings of this study showed that 

all grieving participants showed an approach bias for cues of their deceased spouse. 

While this falls in line with Maccallum and colleagues’ original gAAT study, it is not a 

true replication. To accomplish this, a future analysis should compare generic grief 

stimuli to neutral stimuli, in order to investigate any differential response biases between 

the two participant groups. Together with the findings here, those data would provide a 

replication and extension, further clarifying the differential emotional consequence of 

varying stimulus cues in the grief experience. 

Sex and age as moderators. Males were overrepresented in the CG group in this 

study, and as such, results from this group may be significantly impacted by the 

differential effect of INT OT on sex. A nascent but growing evidence base indicates that 

the effect of INT OT on performance in social cognitive paradigms (such as emotion 

recognition) may be moderated by sex, age, and their interaction (Domes, et al., 2010; 

Barraza, et al., 2013; Hoge, et al., 2014; Striepens, et al., 2012). For instance, INT OT has 

a differential effect on social judgment in males and females, such that men are more 

likely to rate ambiguous social cues as negative, while women are more likely to view 

them as positive (Hoge et al., 2014). Further, INT OT differentially facilitates an ability 

to identify competitive interactions in males, and kinship recognition in females (Fischer-
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Shofty, Levkovitz, & Shamay-Tsoory 2013). Some evidence suggests that the moderating 

effect of sex may also be impacted by age, such that older males are susceptible to effects 

of INT OT above and beyond older females and young adults (Campbell, Ruffman, 

Murray, & Glue, 2014). Although not definitive, it is becoming clear that sex and age 

likely play a significant role in the effect of INT OT in social paradigms. To better 

characterize this moderation, future analyses should examine the difference between male 

and female responses to INT OT within the CG group.  

Differential effects of directional response. This study examined reward-related 

brain activity in response to appetitive stimuli (i.e., spouse image) regardless of response 

direction. Follow-up analyses may elucidate the neural activity associated with these two 

motivational systems via examination of stimulus type by response-direction interaction. 

For instance, increased recruitment of reward-related regions may occur only when the 

participant “pulls” in response to appetitive stimuli. By extension, it may be the case that 

trials in which participants are instructed to “push” appetitive stimuli away (i.e., 

incompatible trials) are mitigating overall recruitment of the reward-related regions.  

Activity in reward-related regions including NAcc, mPFC, orbitofrontal, and 

supramarginal gyrus have been associated with compatible “approach + appetitive 

stimulus” trials in other experimental paradigms (Derntl et al., 2011; Wiers et al., 2015). 

Further analyses should include, for example, a nested contrast between [approach spouse 

> avoid spouse] > [approach stranger > avoid stranger].  

Conclusion 

 Returning to the mechanistic model in Figure 1, this study can lend support to 

multiple empirically established links, and shed some light on the theoretical links. Chief 
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among our findings pertains to connector B - that bereaved individuals are quicker to 

“pull” idiographic spouse stimuli toward them, but not generic grief stimuli. Further, this 

does not seem to be an effect of human likeness, as this relative effect was not seen in 

response to the stranger stimuli. Hypothetical connectors D and F were partially 

addressed: We found preliminary evidence to suggest that intranasal oxytocin may have a 

differential effect on CG compared to NCG individuals (D), and that this can be captured 

via the AAT (F). In all, it becomes clear that oxytocin does affect those with CG 

differently than those with typical grief, and that this relationship requires further 

investigation to clarify the interdependent biopsychosocial components of CG. 
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Figure 1. Graphical conceptualization of the established and theoretical 
relationships between levels domains of measurement in Bereavement/CG: 
behavioral (AAT), anatomical (NAcc), and pharmacological (Oxtocin). All 
solid edges represent connections with empirical support; dashed edges 
represent theoretical connections with no current empirical evidence.  
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Table 1.  
Sample Characteristics  

 
Note. Groups difference significantly on ethnicity, Inventory of Complicated Grief (ICG), 
and Beck Depression Inventory (BDI-II). 
* = p <.05. **= p<.01.   

 NCG (N=20) CG (N=17)   
 Mean/N SD/% Mean/N SD/% F/χ2 p 

Age 68.36 6.44 69.29 6.55 0.44 0.66 
Sex (female) 19 49% 9 23% 5.29 0.02* 

Ethnicity (Caucasian) 22 100% 15 88% 2.78 0.09 

Employment (Retired) 18 82% 13 76% 5.25 0.15 

Education (post-graduate) 4 18% 7 41% 4.28 0.51 
Years Married/Partnered 36.89 11.32 38.85 13.86 -0.49 0.63 
Time since loss (months) 16.14 7.91 13.88 7.47 0.90 0.37 

ICG 14.27 6.36 35.17 7.99 82.87 0.00** 
BDI-II 7.18 5.16 17.94 6.92 30.97 0.00** 
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Figure 2. Flow chart of study procedures from top left to bottom right. Participants 
were screened over phone and email (row 1) and made two visits to the Medical 
Imaging Suite (rows 2,3). 
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Figure 3. Categories in the idiographic gAAT task. Stimulus presentation included 
photos from five different categories presented in a pseudo- randomized fashion with 
intermittent static fixation points. Duration of trials was 3000ms. ISI was based one 
response time to each stimulus, such that the time remaining between full response and 
3000ms served as the ISI. Participants were instructed to push or pull the joystick based 
on color of picture frame. Sample stimuli from top to bottom: neutral, generic grief, 
stranger, fixation, deceased spouse (living loved one not pictured). 
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Figure 4. Graphical representation of 2(Group) x2(Stimulus) x2(Condition) x2(Response 
Direction) mixed design. Rows 1-3 show within-subjects variables “Stimulus”, “OT 
Condition,” “Response Direction.” Rows 4-5 show between subjects variable “Group.” 
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Table 2. 
 
 Model output for [Spouse vs Stranger] comparison. 
 

 Model df L.Ratio p-value 
Baseline 1 6 -- -- 
Stimulus 2 7 0.35 0.56 

OTcondition 3 8 6.04 0.01* 

Direction 4 9 0.01 0.92 

Group 5 10 1.62 0.20 

Stimulus x OTcondition 6 11 0.60 0.44 

Stimulus x Direction 7 12 4.35 0.04* 

Stimulus x Group 8 13 1.17 0.28 

OTcondition x direction 9 14 1.38 0.24 

OTcondition x Group 10 15 6.72 0.01** 

Direction x Group 11 16 0.94 0.33 

Stimulus x Group x Direction 12 17 0.17 0.68 

Stimulus x OTcondition x Direction x Group 13 17 -- -- 

Note. Stimulus = Spouse/Stranger, OTcondition = OT/Placebo, Direction = Push/Pull, 
Group = CG/NCG. 
*p <.05. **p < .01. ***p < .005  
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Table 3.  
 
Model output for [Spouse vs. Generic Grief] comparison. 
 

 Model df L.Ratio p-value 
Baseline 1 6 -- -- 
Stimulus 2 7 9.67 0.002** 

OTcondition 3 8 8.33 0.004*** 
Direction 4 9 0.13 0.72 

Group 5 10 2.41 0.12 
Stimulus x OTcondition 6 11 0.02 0.87 

Stimulus x Direction 7 12 5.18 0.02* 

Stimulus x Group 8 13 0.09 0.77 

OTcondition x direction 9 14 1.68 0.19 

OTcondition x Group 10 15 8.26 0.004*** 

Direction x Group 11 16 0.52 0.47 

Stimulus x Group x Direction 12 17 0.06 0.81 
Stimulus x OTcondition x Direction x Group 13 17 -- -- 

Note. Stimulus = Spouse/Stranger, OTcondition = OT/Placebo, Direction = Push/Pull, 
Group = CG/NCG. 
*p <.05. **p < .01. ***p < .005  
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Table 4.  
Compatibility scores in Spouse, Stranger, and Generic Grief Conditions.  
 

Stimuli Group 
Response Direction Compatibility Effect 

(Push-Pull) Push Pull 

Spouse CG 925 893.5 +31.5 

 NCG 874 840 +34 

Stranger CG 891.5 910 -18.5 

 NCG 860 881 -21 

Generic Grief CG 859.5 876 -16 

 NCG 824 826 -2 
Note.  Positive compatibility scores indicate faster pulling than pushing. All participants 
showed a relative approach bias when viewing images of their spouse compared to when 
viewing images of an age- and sex-matched stranger. Contrastingly, a relative avoid bias 
was seen for the stranger stimuli. No relative directional bias was demonstrated seen the 
generic grief stimuli All reaction times displayed in milliseconds (ms). 
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Figure 5. Graphical depiction of the OT x Group interaction in the [Spouse vs Stranger] 
contrast. Individuals in the CG group + OT condition were responded to all stimuli 
significantly more slowly than in the Placebo condition and when compared NCG/OT 
condition. 
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Figure 6. Graphical depiction of the OT x Group interaction in the [spouse vs generic 
grief] contrast. Individuals in the CG group + OT condition were responded to all stimuli 
significantly more slowly than in the Placebo condition and when compared NCG/OT 
condition.  
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Table 5.  
Regional activation for contrast [CG (Spouse > Stranger) > NCG (Spouse > Stranger)] 

 
Anatomical Region Z-scorea Peak MNI coordinates Voxels 

x y z 
R Superior Temporal 
Sulcus 5.20 62 -40 10 359 
L Medial Frontal Gyrus 4.24 -20 16 66 118 
R Postcentral Gyrus 4.12 54 -12 14 76 
R Precuneus 4.11 14 -68 28 150 
L Superior Temporal 
Sulcus 3.94 -52 -58 14 63 
R Inferior Frontal Gyrus 3.93 52 20 2 41 

a p < 0.001, uncorrected; k = 20. 
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Figure 7. Regional activation for [CG(Spouse >Stranger) > NCG (Spouse > Stranger)].  
Findings of interest include the inferior frontal gyrus (A) and the cuneus/precuneus (B). 
All images normalized to MNI space.  
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Figure 8. Regional activation for [NCG/OT>CG/PL]. Those in the NCG group/OT 
condition showed increased activity in the right inferior frontal gyrus (A), and right 
superior temporal sulcus (B). All images normalized to MNI space.  
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Figure 9. ICG item 4 score included as a regressor in the [generic grief > spouse] 
contrast. When weighted by yearning intensity, the medial frontal/mid-cingulate [A:-8, 
24, 48] and orbitofrontal [B:- 40, 54, -6] regions were more highly recruited in all 
individuals when responding to generic grief vs. spouse stimuli. This suggests that 
yearning intensity specifically may play a role in the perception of idiographic and 
generic reminders of the deceased. All images normalized to MNI space.  
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Figure 10. Omnibus median AAT reaction time results. Those in the CG/OT group (left-
most bar cluster) showed slower reaction time across all stimulus conditions compared to 
all other groups. 
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Appendix A 

 
Intake and Screening Tool (G.L.A.S.S Lab) 

[Greeting] I’m very sorry for your loss, and thank you for your interest in our study. If you don’t 
mind me asking, how did you learn about our study? (Record response on the Screener Log) 
Thank you. I need to ask you a few questions in order to determine whether you are eligible for 
the project. Is now a good time to speak for about 15 minutes? (If yes, continue.  If no, ask 
participant: what would be a better time to contact you? Note time, attempt later.  If participant 
states they are no longer interested in participating in the study, thank them for their time and ask 
them the following: I understand that you aren’t interested in the study. Just so we can understand, 
could you tell me, generally, why you aren’t interested? Record their response on the Screener 
Log)  
 
Before I begin, I would like to tell you a little bit about the research. As you know, losing a loved 
one is a profound hardship. We currently have two studies occurring in our lab in order to 
better understand the grief process and the best ways to help individuals deal with loss. 
One is a basic science study designed to explore some of the mechanisms underlying the 
grief process and how hormones made by our bodies affect this process. The other is 
designed to teach mind-body practices to help people deal with the grief of losing a loved one. 
We are currently recruiting adults, ages 35-80 years old, who have experienced the loss of their 
spouse or romantic partner in the past three years. Are you interested in hearing more about one 
or both of these studies? 
 
OT Study 
In this study, we hope to learn more about how the brain works to make us feel certain 
emotions, and how a hormone in our bodies called Oxytocin may affect our experience. 
Every participant in this study goes through the same protocol: 
You would make just two visits to the U of A campus, with the second visit occurring 7-10 
days after the first. Each visit will last about 2 hours, parking expense will be covered, 
and you will be compensated $100 for each visit, for a total of $200. The visit involves 
completing surveys, bringing in some photos of your loved ones, completing nasal puffs 
of a hormone called Oxytocin that is found naturally in our body [Have you heard of 
oxytocin before?, expand as needed], and completing an attention task in an MRI 
scanner to measure brain activity [have you had an MRI before? Expand as needed]. We 
will also take a cheek swab sample at the end of the second visit, and saliva samples 
three times during each visit. At the end of your second visit, you will be done with this 
study.  
 
 
Do you have any question so far? (Answer questions) Would you like to continue with the 
screening? It will take about 10 minutes? (If yes, continue.  If no, ask participant: what would be 
a better time to contact you? Note time, attempt later.  If participant states they are no longer 
interested in participating in the study, thank them for their time and ask them the following: I 
understand that you aren’t interested in the study. Just so we can understand, could you tell me, 
generally, why you aren’t interested? Record their response on the Screener Log) Before we 
continue, I would like to note that an Institutional Review Board responsible for human subjects 
research at The University of Arizona reviewed this research project and found it to be acceptable 
to protect the rights and welfare of participants in research. You do not have to answer any 
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questions you do not wish to answer and you may stop at any time. For example, you may feel 
uncomfortable answering questions about your medical history and personal life.   
 
Your answers will be confidential.  No one will know the answers except for the research team.  
If you do not qualify for the study, your answers to these screening questions will be deleted.  If 
you do qualify for an appointment, your answers to the screening questionnaire will be kept with 
your information if you decide to participate in the research project and sign the informed consent 
form. Record their response on the Screener Log. 
 
1. WE ASK THESE QUESTIONS TO EVEYONE 

 
2. Are you currently on any psychotropic medications? 

 
3. Was the deceased your spouse or romantic partner? (If yes, continue. If no, see end of 

document for general exclusion script)  
 

4. How long had you been with your _______ [use their word]?” (Add all years spent together 
including dating, marriage and or partnership and record response on the Screener Log; if 
the partnership was less than 1 year AND they did not know each other before the 
partnership, see end of document for general exclusion script) 
_________________________ 
 

5. When did your _______ [use their word] pass away? (If the person passed away between 6 
months and 4 years ago, continue. If not, see end of document for general exclusion script) 
______________ 

 
 

6. Are you between 35 and 80 years of age? (If yes, continue. If no, see end of document for 
general exclusion script)  
 

7. Are you comfortable reading and speaking English? (If yes continue, if no, see end of 
document for general exclusion script. If you do not believe participant understands English 
well enough to participate, refer to end of document for general exclusion script).  

 
 

8. Are you currently in individual therapy/group therapy for your grief?  (If yes, continue. If no, 
see end of document for general exclusion script)  
 

9. Are you currently in a grief support group?” 
 

 
Before we continue, I want to reiterate that everything we discuss over the phone will be 
confidential between you and the research team with the following exceptions- if you indicate 
you are a danger to yourself, a danger to others, or if there is evidence of child or elder abuse.  Is 
this okay? (if Yes, continue.  If no, thank them and end the screen) 
 
Mental Health Screening 
10. Have you been told that you currently have a mental health disorder? (If no, continue.  If Yes, 

look at the following list of mental health disorders to be excluded from the study.  If the 
participant has any of these diagnoses, refer to the mental health exclusion script)  
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Excluded mental health diagnoses: 
• Bipolar disorder 
• Schizophrenia 
• Post Traumatic Stress Disorder 
• Borderline Personality disorder 
• Alzheimer’s Disease 
• Dementia 
• More generally, Serious Mental Illness status (SMI): A mental, behavioral, or emotional 

disorder (excluding developmental and substance use disorders); Diagnosable currently 
or within the past year and meets diagnostic criteria specified within the DSM-IV; 
Resulting in serious functional impairment, which substantially interferes with or limits 
one or more major life activities. 

 
Suicidality Screening 
11. In the past week have you had any thoughts of hurting yourself? (If yes, skip to suicide 

prevention plan; if no, continue) __________________ 
12. Have you been hospitalized because you tried to hurt yourself in the last 6 months? (If yes, 

skip to mental health exclusion script exclusion script; if no, continue) 
_______________________ 

 
Medical Screening 
13. Are you currently diagnosed with a serious medical illness or disorder that would prevent you 

from participating in the study? (If no, continue.  If Yes, look at the following list of medical 
illnesses/disorders.  If the participant has any of these diagnoses, rule out and read medical 
exclusion script) _____________________________ 

 
Excluded Medical diagnoses 

• Multiple Sclerosis 
• Unmanaged HIV 
• Parkinson’s Disease 
• Chronic Inflammatory Demyelinating Polyneuropathy (CIPD) 
• Terminal Cancer 
• Currently in Chemotherapy 
• Currently receiving dialysis 

 
METAL SCREENING: USE MRI/fMRI Checklist 
 
HANDEDNESS: USE Demographic info form 
 
 

Contact Information Form 
 
Complete this form only if individual has agreed to be contacted for this or other research 
studies. 
 
 
Screening ID#: _________   

Name________________________________ 
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Address_ ______________________________________________________________ 

City____________________ Zip _____________  

Home Phone___________________________ 

Cell Phone________________________________ 

“What is the best # to reach you?” _____________________________________   

Email address__________________________ 

“Would you prefer to correspond by email or phone?” _________________ 

If phone, “When is a good time to reach you?”____________________ 

 
“What is your Date of birth” ___________________________ 

 
WHOTO (Fraley et al., 1997): 
Some people find that during the grief process, a friend or loved one comes to their side 
and is a dependable reliable person who helps out. Can you think of someone like that in 
your life? 

1. Who is the person you most like to spend time with? 
2. Who is the person you don’t like to be away from? 

3. Who is the person you want to be with when you are feeling upset or down? 
4. Who is the person you would count on for advice? 
5. Who is the person you would want to tell first if you achieved something 

good?  
6. Who is the person you can always count on?  
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FOR PARTICIPANTS WHO MET INCLUSION CRITERIA 
 
Inclusion Script 
It looks like you might be a good match for the study. I’d like to go ahead and schedule you for 
the first visit. [MUST CHECK MR4 CALENDAR!] [EMAIL THEM DIRECTIONS MAP] 
 
Thank you for your time today. Again, please feel free to contact the study coordinator, Brian at 
520-222-9535 should any questions arise. 
 
 
FOR PARTICIPANTS WHO ANSWER YES TO QUESTIONS 6 OR 7 
 
You may be eligible for the study. You stated that you are currently in a support groups/therapy 
for grief. We are only enrolling participants who are not currently in support groups or individual 
therapy for grief because we are examining the effect of this intervention on grief, which would 
be impossible to figure out if participants were engaged in other grief support. However, you 
could participate if you are willing to use this grief intervention only for the duration of your 
involvement in the study. What’s most important is that you do what is in your best interest.  

- if they agree to participate in our intervention only, go to the inclusion script 
- if they decline, thank person for their time, and go to the general exclusion script. 
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EXCLUSION SCRIPTS 
 
General Exclusion Script (Questions 1-5) 
Thank you for your interest in the study.  Unfortunately you are not eligible for participation, 
though you may be eligible for other grief studies in our lab. Would you be interested in being 
contacted about other studies? 
- if yes, collect contact info only on contact information form 
- if no, thank person for their time, destroy contact information. 

In addition, we have a list of grief resources in Southern Arizona that may interest you. Would 
you like to hear about them? If yes, provide participant with community referrals 
- if participant asks why 

o for question 1 state: This is study is designed for people who have lost a spouse or 
romantic partner. Would you like a list of grief resources for Southern Arizona? if yes, 
collect contact info only on contact information form and email or mail them the grief 
resources list. Keep or destroy their contact information after the mailing per their 
response to being contacted in the future. 

o for question 2 state: This study is designed for people who were in a relationship with 
their loved one for over 1 year.  

o for question 3 state: This study is designed for people who have lost their loved one 
between 6 months and 3 years ago. 

o for question 4 state: This study is designed for adults between 35 and 80 years of age 
only. Thank you for your time.  

o for question 5 state: Unfortunately this study is delivered only in English at this time.   
 
 
Mental Health Exclusion Script (Questions 8 & 10) 
Thank you for your interest in the study.  Unfortunately you are not eligible for participation.  
Would you be interested in hearing about some community referrals for therapy? We would be 
happy to email/mail you a list of community referrals.  

- if yes, provide participant with community referrals 
- if no, thank person for their time, destroy contact information.  
- If participant asks why, state: This study is trying to people with grief specific issues, 

not focusing on mental health issues people may be experiencing.  Unfortunately the 
study, as designed, is not a good fit for you. However, we have some referrals that 
may help you.  Are you interested in hearing about them? 

o if yes, provide participant with community referrals 
- Ask participant would you like to hear about future studies that may be more 

appropriate for you? 
o if yes, collect contact info only on contact information form 
o if no, thank person for their time, destroy contact information. 

 
 
Medical Exclusion Script (Question 11) 
Thank you for your interest in the study.  Unfortunately you are not eligible for participation.  
Please contact your primary care physician or whatever doctor you are working with if you have 
any concerns about your health.  

- If participant asks why, state: This study is trying to help couples with very narrow 
and specific issues related to grief; not focusing on medical issues.  Unfortunately the 
study, as designed, is not a good fit for you. 

- Ask participant would you like to hear about future studies that may be more 
appropriate for you? 
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o if yes, collect contact info only on contact information form 
o if no, thank person for their time, destroy contact information. 

 
 

Suicide Prevention Plan (Question 9) 
 
If someone indicates that life is no longer worth living, the first step is to: 

• Stay calm. Remember that you have backup.  
• It is not helpful to try to talk him out of it or tell him that their life will improve, that life 

is worth living, etc… They may perceive themselves as not being understood, which 
furthers the feelings of alienation they may already have.   

• It is not helpful to avoid asking about suicide. Be matter of fact and specific, and do not 
be afraid of asking for details. 

 
Assess the following: 

1) PLAN—Does s/he have a thought-out way of ending his/her life? (e.g., overdosing on 
pills, shooting themselves, etc.) 

2) MEANS—Does s/he have the means to actually carry out the plan? (e.g., the pills, the 
gun) 

3) INTENT—Does s/he really think he/she is going to do it?  
4) DETERRANTS—What has kept her/him from doing it in the past?  
5) RISK FACTORS: 

a. Has s/he tried to commit suicide before? 
b. Does s/he live alone? 
c. Age? (Risk increases with age) 
d. Substance abuse history? 
e. Recent discharge from psychiatric hospital? Adverse events after discharge? 
f. Unemployed or retired? 
g. History of suicide in the family? 

 
If the participant denies a plan, means, and intent: 

1) Inform the participant that they can always call 911/the community-wide crisis hotline 
(520-622-6000) should they have the impulse to harm themselves/others. 

2) Offer participant community referrals for mental health treatment should they not have a 
current provider 

 
If the client expresses a plans, means and/or intent, let them know that you are concerned and you 
are going to ask your supervisor to speak with them. If they ask why, let them know that the 
supervisor will be calling them to discuss whether the study is a good fit and provide them with 
resources concerning their suicidal thoughts. Ask the person for a contact number and mark this 
on the Contact Information Form, which will be destroyed if they do not join the study or agree to 
provide their information to be contacted regarding future studies. Then: 

1) Call Dr. O’Connor (cell: 805-651-9053) and the study coordinator, Lindsey (602-633-
5409). 

2) While waiting for her to get back to you, you may choose to get assistance from another 
research staff member. Tell them that you need assistance in intervening with a suicidal 
participant (even if this assistance is to request help in tracking down a 
psychologist/psychiatrist while you stay with the participant).  

3) If for some reason Dr. O’Connor does not respond to her calls in a reasonable amount of 
time, contact the community wide crisis hotline (520-622-6000).  Tell the crisis worker 
the situation, which should include the major areas you assessed above (plan, means, 
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intent, deterrents, and risk factors). Have a phone number available as to where the crisis 
worker can talk to the participant via phone. 

*If the participant refused to wait, hangs up, contact 911, inform the officer of the situation, 
provide 911 operator with all of the contact information you have gathered.   
 

Screener Log 
 

Screening ID#: _SC_____  Date of screening: ______  Initials of Screener: _______ 
 
How did you learn about our study?___________________________ 

______________________________________________________________________________ 

 
1. Lost a spouse or romantic partner?     YES  NO 
2. Relationship length over 1 year? ________________________ YES  NO 
3. Loved one passed away between 6 months and 3 years ago?  YES  NO 
4. Between 35 and 80 years of age?     YES  NO 
5. Speaks English?       YES  NO 
6. Currently in individual therapy/group therapy for grief?    YES  NO 
7. Currently in a grief support group?     YES  NO 
8. Current Mental Health Disorder (as listed on screener)?   YES  NO 
9. Serious medical illness or disorder?     YES  NO 

 
 
Eligible?  YES  NO 
 

 

Study ID#: __D______________ 
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MRI/fMRI CHECKLIST 
 

This is a mandatory screening for all persons who enter the scanning room.  
Please indicate if you may have in your body.  
First of all, can you think of any metal that you have in your body?  
If yes, please explain_______________________________________________________ 
If no, please complete checklist to be sure  
 
 
ITEM/DEVICE                                                                                     YES              NO  
 
Cardiac pacemaker                                           ________     ________  
 
Pacemaker wires                                ________     ________  
  
Metal fragments in eyes/skin/body (shrapnel/bullet fragments)       ________     _______ 
 
Heart valve replacement                                                                   ________     ________  
 
By-pass surgery/coronary artery clips                                              ________     ________ 
  
Aortic/ carotid clips                                                                          ________     ________  
 
Implanted Pump                                                                               ________     ________  
   
Ventricular Peritoneal shunt                                                             ________     ________  
 
Eye surgery/eyes washed out because of metal                           ________     ________  
 
Hearing aids                                                                                      ________     ________  
 
Cochlear implants                                                                             ________     ________  
 
Prosthesis  ________      ________  
 
I.U.D. (birth control device)                                                             ________     ________  
 
Metal plates/pins/screws/wires                                                      ________     ________  
If yes, when were they put in? ___________  
What kind of metal are they? ___________  
 
Dental braces/ spacers/ retainers/bridges/dentures?              ________     ________  
If yes, are they removable?  
 
Electrodes                                                                                         ________      ________  
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Neuro/biostimulater units (tens units)                                   ________      ________  
 
Are you trying to become pregnant?                                                YES       NO 
 
Are you pregnant?     YES            NO 
 
 
Are you now or have you ever been a metal worker                       ________      ________  
or welder (even if only as a hobby)?  
                 
 
Have you ever had a tattoo or do you have permanent makeup?    ________      ________  
If yes, where?_____________________________  
 
Do you have any body piercings? ________       ________ 
If yes, can you remove them?  ________       ________ 
  
Do you wear a medicine patch containing foil? ________     ________ 
If yes, can you remove it?     
 ________     ________ 
 
Have you ever had panic attacks, anxiety attacks?  ________     ________ 
 
If yes, explain:___________________________________  
_______________________________________________ 
_______________________________________________  
 
Are you claustrophobic (afraid of enclosed spaces)?   ________    ________  
 
Do you have neck or back problem?   
 ________    ________ 
     
Can you lie on your back for up to 90 min.? ________    ________ 
 
Do you have sinus, coughing, allergy,  
or post-nasal drip problems?    
 ________    ________ 
(How often do you have to sneeze, cough, etc.?) 
 
FOR FEMALE PARTICIPANTS: Do not wear an underwire bra when you come to the 
scanner.  
 
 
Height:_____________  
 
Weight:_____________  
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Do you wear glasses or contacts?         Yes         No   
If you wear contacts, please wear them to the scanner, if you wear glasses, what is your 
prescription?___________________   
 
Are you colorblind?   
 
Please list any surgeries that you have had and the dates:  
 
________________________________________________________________________
______ 
________________________________________________________________________
______________  
 
Please list any medications that you are currently taking (if not already listed on previous 
demo sheet):   
 
________________________________________________________________________
______ 
________________________________________________________________________
______________  
 
 
AT THE SCANNER: 
Be sure that your female subjects are not wearing an underwire bra before putting them 
in. Have subjects empty their pockets, take off all jewelry(including piercings),belts, hair 
ties (most have metal), and medicine patches containing foil etc. Absolutely anything that 
is metal must be taken off. 
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