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Background: Theory and evidence link social support processes and self-efficacy
appraisals in the promotion of adaptation following traumatic events. Dynamic causal
processes, however, have not been examined longitudinally or in the context of mass-
violence. This study tested whether quantity of social support seeking indirectly
reduced distress severity among student survivors of mass university shootings.
Hypotheses specified that the indirect effects of social support seeking on distress
severity would occur through positively influencing perceived social support and self-
efficacy, and that these effects would emerge and become stronger as posttraumatic
stress symptom severity increased. Design: Path analysis via Mplus 7.2 was used to
test the hypothesized moderated-serial-mediation model (conditional indirect effects).
Methods: The sample (N = 1191) consisted of students enrolled at Virginia Tech
during the 16 April 2007 shootings. Data were collected via online surveys at two time
points, 3–4 months and 1-year post-shootings. Results: Hypotheses were supported,
showing that the indirect effects of social support seeking on distress reduction
occurred through perceived social support, which in turn influenced self-efficacy.
These effects emerged and grew in strength as PTS severity increased. Conclusions:
Clinical implications, including the need to consider contextual determinants of
posttraumatic recovery, are discussed.
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The Virginia Tech shootings occurred on 16 April 2007, marking the most deadly single
gunman shooting in US history. The shootings and aftermath shook the sense of security
and safety among the rural university community. Exposure to the events and aftermath
ranged widely and included witnessing and/or hearing the shootings, knowing the
victims, being locked down on campus, witnessing law enforcement and medical aid
responses, uncertainty about the whereabouts of the shooter, and uncertainty about the
safety of potential victims.

In the wake of unprecedented terror and loss, extraordinary local and national
responses were mobilized, including community forums, mental health intervention
implementation, financial and material donations, memorials, fundraisers, and enhanced
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safety and resiliency protocols (see Hughes et al., 2011; Jones, in press; Jones, Donlon,
Burns, Schwartz-Goel, & Law, 2012). The magnitude of this tragedy and the powerful
recovery efforts asserted by the collectively traumatized community embodies a context
for understanding how recovery from mass-violence can be enabled. Mass-violence
events that are perpetrated in schools with growing frequency and severity (see Böckler,
Seeger, Sitzer, & Heitmeyer, 2013) highlight the need for research that focuses on
individual and community recovery mechanisms.

Self-regulatory capacity is a prominent determinant of recovery from traumatic events
(Benight & Bandura, 2004; Cloitre, Koenen, Cohen, & Han, 2002). Stressful events can
evoke intense cognitive and physiological responses (Bonne, Neumeister, & Charney,
2003; Litz, Orsillo, Kaloupek, & Weathers, 2000) that require self-control and goal-
directed resources to manage. Deficient self-regulatory control is a risk factor for poor
mental/physical health functioning (see Bandura, 2005; Baumeister, Schmeichel, & Vohs,
2007; Strauman, 2002). Thus, in the wake of traumatic events, understanding the factors
that influence self-regulatory functioning is important for advancing knowledge and
treatments that promote recovery.

Coping self-efficacy is a gauge for self-regulatory functioning following traumatic
events (see Benight & Bandura, 2004). Individuals with high levels of coping self-
efficacy (i.e., belief in the ability to enact behaviors directed toward successful
management of posttraumatic obstacles) appraise threats as more benign, in turn reducing
emotional reactivity and cognitive preoccupation with symptoms. Consistent evidence
supports self-efficacy appraisals as a primary mechanism through which posttraumatic
adaptation is enabled (see Benight & Bandura, 2004; Luszczynska, Benight, & Cieslak,
2009; Smith, Abeyta, Hughes, & Jones, 2014), calling attention to the need for research
that examines mechanisms underlying its development.

The enabling hypothesis

Social cognitive theory asserts four means by which self-efficacy is influenced: mastery
experiences, verbal persuasion, vicarious learning, and cognitive appraisals of emotional
states (Bandura, 1997). The enabling hypothesis, derived from social cognitive theory,
specifically explains how social relationship dynamics positively influence self-efficacy
and adaptation in stressful contexts (see Schwarzer & Knoll, 2007). According to the
enabling hypothesis, supportive social relationships influence adaptation by providing
vicarious modeling examples, verbal encouragement, and negative affect reduction.

Interpersonal interactions can bolster self-efficacy through affecting appraisals
associated with self-control and mastery (Taylor & Stanton, 2007; Thoits, 2011). Social
feedback and support received from others influences cognitive interpretations of (i)
traumatic event severity, (ii) availability of support in future times of need, and (iii) ability
to effectively manage future stressful events (Belsher, Ruzek, Bongar, & Cordova, 2012;
Benight & Bandura, 2004; Guay, Billette, & Marchand, 2006; Taylor & Stanton, 2007).
Preliminary evidence supports the enabling hypothesis, demonstrating the mediating role
that self-efficacy plays between social support processes and mental/physical health
functioning (e.g., Cheung & Sun, 2000; Cieslak et al., 2009; Luszczynska, Sakar, &
Knoll, 2007; Smith, Benight, & Cieslak, 2013). There is a need, however, to continue
examining the interplay between social relationship dynamics and self-regulatory
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functioning in order to more fully understand adaptation to traumatic events (Guay et al.,
2006; Haber, Cohen, Lucas, & Baltes, 2007; Thoits, 2011; Uchino, 2006).

Seeking social support in collective trauma settings

Support seeking is an active coping behavior (Norberg, Lindblad, & Boman, 2005;
Schaefer & Moos, 1998; Taylor & Stanton, 2007) that influences outcomes through
reducing negative emotionality and boosting one’s capability to meet the demands
associated with recovery (Thoits, 2011). A basic recovery-facilitative relationship
between social support seeking and mental/physical health outcomes is supported (e.g.,
Kirkcaldy & Furnham, 1995; Norberg et al., 2005). Seeking social support among those
who actually provide support may promote trauma recovery by positively influencing the
seekers’ perceptions of social support competence (see Lepore, 2001).

Seeking social support among others who have shared experiences may be
particularly helpful to the seeker based on support providers’ intimate understanding of
the seeker’s needs (see Thoits, 2011). Conversely, seeking support among those who do
not share in a common traumatic experience can negatively influence recovery. This
negative influence may occur if the survivor feels unsupported and/or social network
members feel distant, powerless, or afraid to upset the survivor (Belsher et al., 2012; see
Lepore, 2001; Wortman & Lehman, 1985).

Collective traumatic events and recovery contexts are characterized (in part) by shared
experience, suggesting that the benefits of social support seeking in the posttraumatic
recovery process may be enhanced in collective trauma environments. Within the
enabling model framework (Schwarzer & Knoll, 2007), social support seeking may lead
to changes in self-efficacy appraisals and distress reduction through influencing
perceptions of how supportive social relationships are and will be in the future.
Specifically, seeking support in a collectively traumatized community may empower
individuals to cope with posttraumatic stressors if the supportive others have modeled
competency to manage recovery demands. Social support providers who shared in the
index traumatic experience can offer reassurance and encouragement that is maximally
applicable to the seeker’s experiences. Such dynamics may enhance positive perceptions
of social support, in turn positively influencing self-efficacy appraisals and reducing
negative affect.

The influence of posttraumatic stress (PTS) symptoms on enabling dynamics

According to organismic valuing theory, trauma survivors are motivated toward recovery
and self-enhancement through the use of adaptive coping strategies (Joseph & Linley,
2005). Thus, it is reasonable to suggest that when individuals are struggling with
increased PTS symptoms in collective trauma contexts that are characterized by shared
experience among one’s social network, so too increases the salience and health-
promoting nature of active social support seeking. In turn, the positive effect of seeking
social support on perceptions of social support and self-efficacy may be enhanced when
PTS symptoms increase, which may work in a dynamic process that reduces negative
affect across time.
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The current study

Social support seeking has not been examined in a collective trauma context as a coping
strategy that enables adaptation through its positive effects on perceived social support
and self-efficacy. Further, the role that PTS severity plays in prompting adaptive coping
behaviors has not been extensively examined. Recent reviews highlight the need to
examine health-promoting factors (in addition to predicting pathology) as a means of
developing a more comprehensive and accurate understanding of posttraumatic experi-
ence and recovery (see Benight, 2012; Layne et al., 2008).

The current study addresses limitations in the literature with a sample of college
students enrolled at Virginia Tech at the time of the 16 April 2007 shootings. The overall
study hypothesis was that social support seeking would indirectly reduce distress severity
across time. Specifically, we hypothesized that the distress reducing effects of social
support seeking would work (i) through positively influencing perceived social support,
which would in turn (ii) positively influence self-efficacy appraisals, and that (iii) this
effect would become stronger as PTS severity increased. See Figure 1 for a visual
depiction of the conceptual/hypothesized model.

These hypotheses are based on theories suggesting that humans are motivated toward
adaptation following traumatic events (Joseph & Linley, 2005), and that negative-affect-
reduction occurs through seeking supportive social interactions that bolster coping
appraisals (Schwarzer & Knoll, 2007). Further, hypotheses are based on the notion that
seeking social support may have been a particularly adaptive coping strategy in the
current collective trauma context (see Thoits, 2011). The current sample and context
enables us to address the current research questions based on (i) an assumption that the
traumatic mass-violence experience was shared collectively among members of the
Virginia Tech community, and (ii) the extraordinary recovery-facilitative responses that
reverberated throughout the Virginia Tech community in the wake of the shootings.

Method

Participants

Participants were predominantly young (M = 22.03, SD = 4.88, Mdn = 21) college students
who were enrolled at Virginia Tech during and following the shootings (N = 1191). The
sample was comprised of 60.8% females (n = 724) and 39.2% males (n = 467).

Distress severity (Time 2)

PTS symptom severity (Time 1)

Social support seeking (Time 1)

Perceived social support (Time 1) Self-efficacy (Time 2)

Figure 1. Conceptual hypothesized path model depicting moderated-serial-mediation (i.e.,
conditional-serial-indirect effects). The effect of Time 1 distress severity on Time 2 distress
severity was controlled for in this model. PTS, posttraumatic stress.
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Participants identified with the following ethnic backgrounds (participants were permitted
to identify with more than one ethnic background): White (1082), Hispanic or Latino (36),
Black (24), Asian (69), Native American (16), and/or Other (68). The following physical
exposure/proximity to the shootings was reported: 5.3% in buildings where the shootings
took place (n = 63); 29.1% in neighboring dorms and/or heard shots fired on campus (n =
346); 34.8% on campus but did not hear shots fired (n = 414); 30.9% off campus during
both episodes of the shootings (n = 368).

Procedure

A detailed explanation of recruitment and data collection procedures is available (see
Hughes et al., 2011). The research team attempted to recruit and assess the 23,214
students enrolled at the time of the shootings. Those who participated (N = 4639)
completed an online survey at Time 1 (3–4 months post-shootings). Of the 4639 Time 1
respondents, 1191 students responded at Time 2 (1 year following the shootings).
Independent samples t-tests were conducted to examine potential differences between
those who completed questionnaires at both time points (n = 1191) and those who
completed questionnaires at Time 1 only (n = 3448). Group means did not differ
significantly on key study variables between those who only responded at Time 1 vs.
those who responded at both time points (available upon request). Recruitment and data
collection procedures were approved by the Virginia Tech Institutional Review Board.

Measures

Distress

Distress was measured by assessing the severity of symptoms related to anxiety and
depressed mood via the K6 (Kessler et al., 2003). Participants rated their anxiety-mood
related distress over the past two weeks through six questions answered on a 5-point
rating scale (0 = None of the time, 4 = All of the time). Good internal reliability was
demonstrated (α = .86), and good construct validity has been demonstrated previously
(Kessler et al., 2003).

Self-efficacy

Self-efficacy was measured at Time 2 with a scale developed in concordance with social
cognitive theory guidelines (see Bandura, 2006).1 This scale includes 10 items answered
on an 11-point rating scale (0 = Not at all capable to 10 = Totally capable). Language for
the scale prompt was adapted to fit the context of the Virginia Tech shootings (see also
Smith et al., 2014). Participants were asked to reflect on the shootings and to report on
their current perceived capability to control emotions in order to function across a variety
of aspects of daily life (e.g., attending class, handling stress, engagement in risk-taking
behaviors). Good internal reliability was demonstrated for the current study (α = .87).

PTS symptom severity

PTS symptom severity was measured at Time 1 with a version of the Trauma Screening
Questionnaire (TSQ; Brewin et al., 2002), which was originally validated among
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Hurricane Katrina survivors. Participants were prompted to report on their PTS-related
reactions experienced within the past two weeks. Ten questions addressing three PTSD
clusters listed in the DSM-IV-TR were answered on a 5-point rating scale (0 = Never
to 4 = Just about every day). The language for the item “You had dreams about April 16
or other bad dreams” was adapted for participants to reflect specifically on dreams about
the index traumatic event in the current context. High internal reliability was
demonstrated in this sample (α = .90), and good construct validity has been demonstrated
previously (Galea et al., 2007).

Perceived social support

Perceived social support was measured at Time 1 with four items answered on a 4-point
rating scale (0 = Not at all, 3 = A lot). These items were drawn from the National
Comorbidity Survey and have been utilized in more recent research (e.g., Kiecolt,
Hughes, & Keith, 2008). Internal reliability was adequate (α = .76).

Social support seeking

Social support seeking was measured at Time 1 using items modeled from the Coping
Strategy Indicator (CSI; Amsirkhan, 1990) to fit the current context. Answered on a 4-
point rating scale (0 = Never, 3 = Often), four items were utilized to assess the extent to
which participants actively/behaviorally sought advice, comfort, and emotional support
from the community, friends, and family (i.e., seeking quantity). Internal reliability was
adequate (α = .76).

Analytic strategy

The analytic strategy for testing the hypothesized path model was guided by conditional
process modeling recommendations from Hayes and colleagues (see Hayes, 2013; Hayes
& Preacher, 2013; Preacher, Rucker, & Hayes, 2007). Mplus 7.2 (Muthén & Muthén,
2012) was used to test hypotheses. Two overall sets of analyses were conducted, (1)
testing the model without inclusion of the moderator (i.e., Time 1 PTS symptom severity),
and (2) testing the model with inclusion of the moderator. Notably, Tables 2 and 3, as well
as Figures 2 and 3, depict the findings from the analyses that included the moderator, as
this model explained a significantly larger proportion of variance in both Time 2 self-
efficacy and Time 2 distress severity.

The first model tested did not include the hypothesized moderator (i.e., Time 1 PTS
severity was not included in the analysis). Direct effects analyses were examined initially,
predicting (i) Time 1 perceived social support, (ii) Time 2 self-efficacy, and (iii) Time 2
distress severity. Following direct effects examinations, indirect effects analyses were
tested, including (i) the simple mediation pathway with Time 1 social support seeking
indirectly predicting Time 2 self-efficacy through Time 1 perceived social support, and
(ii) the serial mediation pathway testing the indirect effect of Time 1 social support
seeking on Time 2 distress severity working through Time 1 perceived social support and
Time 2 self-efficacy in serial order.

The second set of analyses tested the model with the moderator (i.e., Time 1 PTS
severity) included in the pathway between Time 1 perceived social support and Time 2
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self-efficacy (refer to Figure 1). Again, direct effects models were examined initially for
each level of the model, predicting (i) Time 1 perceived social support, (ii) Time 2 self-
efficacy, and (iii) Time 2 distress severity. Following examination of direct effects, the
second step in the analysis that included Time 1 PTS severity as the moderator was
dependent upon/determined by demonstration of a significant moderation effect (i.e., self-
efficacy being directly predicted by the interaction term [Time 1 perceived social support
× Time 1 PTS severity]). Specifically, a significant moderation effect on self-efficacy
justified examination of conditional indirect effects (i.e., simple moderated mediation
effects) of Time 1 social support seeking on Time 2 self-efficacy through Time 1
perceived social support at varying levels of Time 1 PTS severity.

The final step in the analysis examined the conditional indirect effects of Time 1
social support seeking on Time 2 distress severity through the mediators working in serial
order at varying levels of PTS severity (i.e., moderated-serial-mediation). Confidence
intervals for all indirect effects (both simple and serial indirect effects) were estimated
using bootstrapping re-sampling (5000 repeated samples; see Hayes, 2013). Figures 2 and 3
depicting the conditional indirect effects models were developed through repeating the
bootstrapped analyses for the simple moderated mediation effects model (Figure 2
predicting Time 2 self-efficacy) and the moderated-serial-mediation effects model (Figure 3
predicting Time 2 distress severity) for every 1 unit increase in PTS severity (from PTS
severity = 0 to PTS severity = 40). Finally, it should be noted that Tables 2 and 3, as well as
Figures 2 and 3, summarize only the findings associated with the model that included the
moderator, as this model predicted a significantly larger proportion of variance in the
dependent variables.

Data handling

Among the participants who responded to the questionnaire at both time points, 15 were
excluded because they did not respond to Time 2 K6 and/or Time 2 self-efficacy
questions. Among the remaining cases, 76 had some missing data. Missing variable
analysis (MVA) revealed that the missing data did not differ significantly from MCAR
(Little’s Test, χ2 = 47.64, df = 24, p = .003). Considering the large sample size and the
MVA, these 76 cases were dropped from analyses, yielding a final sample of 1100 cases
for primary analyses.

Results

Prior to primary analyses, descriptive statistics were examined. The correlation between
social support seeking and self-efficacy was negative (r = −.20, p < .001), and the
correlations between social support seeking and both Time 1 PTS severity (r = .28, p <
.001) and Time 1 distress severity (r = .17, p < .001) were positive. These correlations
preliminarily support self-enhancement notions associated with organismic valuing theory
(Joseph & Linley, 2005). Specifically, the direction of these correlations suggested that
individuals were more apt to seek social support in association with (i) lower self-
efficacy, and (ii) more severe PTS and anxiety-mood distress symptoms. Descriptive
statistics are summarized in Table 1.
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Model WITHOUT the moderator

Analyses began by testing a model that did not include Time 1 PTS severity as the
moderator. Direct effects analyses showed that Time 1 social support seeking directly
predicted Time 1 perceived social support (B = .14, SE = .02, p < .001), accounting for 5%
variance (adjusted R2 = .05, F(1, 1098) = 52.94, p < .001). Direct effects predicting Time 2
self-efficacy revealed both Time 1 social support seeking (B = −1.32, SE = .16, p < .001)
and Time 2 perceived social support (B = 1.36, SE = .31, p < .001) as predictors of Time 2
self-efficacy, accounting for 6% variance (adjusted R2 = .06, F(2, 1097) = 35.63, p < .001).
Direct effects pathways predicting Time 2 distress severity showed that only Time 2 self-
efficacy (B = −.10, SE = .01, p < .001) and Time 1 distress severity (B = .35, SE = .03,
p < .001) had significant direct effects. Neither Time 1 social support seeking (B = −.01,
SE = .04, p = .749) nor Time 1 perceived social support (B = −.05, SE = .07, p = .428)
directly predicted Time 2 distress severity. The model accounted for 30% of the variance in
Time 2 distress severity (adjusted R2 = .30, F(4, 1095) = 117.32, p < .001).

Indirect effects were demonstrated by a simple indirect, positive effect of Time 1
social support seeking on Time 2 self-efficacy through Time 1 perceived social support
(B = .19, SE = .05, 95% CI [.102, .185]). Additionally, Time 1 social support seeking
indirectly influenced Time 2 distress severity through Time 1 perceived social support
and Time 2 self-efficacy working in serial order (B = −.02, SE = .01, 95% CI
[−.028, −.011]).

Model WITH the moderator

The second set of analyses tested the model that included the moderator (Time 1 PTS
severity) in the pathway between Time 1 perceived social support and Time 2 self-
efficacy. The direct effect of Time 1 social support seeking on Time 1 perceived social
support was maintained from the previous model as reported in the above results due to
the fact that no changes were made in this pathway.

The model predicting Time 2 self-efficacy differed from the initial analysis based on
the inclusion of direct effects of Time 1 PTS severity and the moderation term (Time 1
perceived social support × Time 1 PTS severity) on Time 2 self-efficacy. Altogether, Time
1 social support seeking, perceived social support, PTS severity, and the interaction term
(i.e., Time 1 perceived social support × time 1 PTS severity) accounted for 28% of the
variance in Time 2 self-efficacy (adjusted R2 = .28, F(4, 1095) = 105.41, p < .001) Holding

Table 1. Descriptive statistics among study variables.

Measure 1 2 3 4 5 M (SD)

1. Distress severity (Time 2) – 4.95 (4.49)
2. Distress severity (Time 1) .44* – 4.47 (4.21)
3. Self-efficacy (Time 2) −.52* −.42* – 79.25 (17.15)
4. Perceived social support (Time 1) −.14* −.24* .10* – 10.29 (1.89)
5. Social support seeking (Time 1) .13* .17* −.20* .22* – 5.99 (3.01)
6. PTS symptom severity (Time 1) .37* .67* −.51* −.14* .28* 8.84 (8.69)

Note: Score on the above scales ranged from the following minimum to maximum values: Time 1 and Time 2
distress severity (0–24); Time 2 self-efficacy (0–100); Time 1 social support seeking (0–12); Time 1 perceived
social support (0–12); Time 1 PTS symptom severity (0–40).
*p < .01.
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each of the other predictors in the model constant, Time 1 social support seeking (B = −.41,
SE = .16, p = .010) and Time 1 PTS symptom severity (B = −1.65, SE = .34, p < .001) had
significant, negative, direct effects on Time 2 self-efficacy. Time 1 perceived social
support did not have a significant direct effect on Time 2 self-efficacy, a finding that is
qualified by the significant moderation effect (Time 1 perceived social support × Time 1
PTS severity; B = .07, SE = .03, p = .040). Inclusion of the moderator (Time 1 PTS
severity) in the direct effects model explained an additional 22% of the variance in Time 2
self-efficacy in comparison to the model that was tested without the inclusion of the
moderator (Fchange = 82.13, p < .001). See Table 2 for a summary of these direct effects.

Demonstration of a significant moderation effect was the first step in supporting the
overall hypothesis, justifying further analyses to probe this effect. Conditional indirect
effects (simple moderated mediation) were tested first to examine the hypothesis that
social support seeking would indirectly enable (i.e., positively influence) self-efficacy
through its positive effect on perceived social support, and that this indirect effect would
gain strength and significance as a function of more severe PTS symptoms.

Results supported these hypotheses, revealing that: (i) at lower levels of PTS severity,
the indirect effect of social support seeking was non-significant, and; (ii) as PTS severity
increased, the indirect, positive effect of social support seeking on self-efficacy through
perceived social support increased. These findings highlight the emergence of the
indirect, positive effect of social support seeking on self-efficacy through perceived social
support only as PTS severity increased. Refer to Figure 2 for a visual depiction of simple
moderated mediation effects predicting Time 2 self-efficacy at PTS severity ranging from
0 to 40. Refer to Table 3 for a summary of simple moderated mediation effects at low,
mean, and high levels of PTS severity.

Table 2. Direct effects model findings.

Unstandardized regression coefficient SE t p

Direct effects predicting Time 1 perceived social support (adj R2 = .05)
Constant 9.49 .14 – –
Time 1 social support seeking .14** .02 6.92 .000

Direct effects prediting Time 2 self-efficacy (adj R2 = .28)
Constant 91.58 3.30 – –
Time 1 social support seeking −.41* .16 −2.59 .010
Time 1 perceived social support −.15 .32 −.47 .640
Time 1 PTS severity −1.65** .34 −4.82 .000
Time 1 moderation term .07* .03 2.05 .040

Direct effects predicting Time 2 distress severity (adj R2 = .36)
Constant 11.82 1.01 – –
Time 1 social support seeking .01 .04 .32 .749
Time 1 perceived social support −.05 .07 −.79 .428
Time 2 self-efficacy −.10** .01 −11.70 .000
Time 1 distress severity .35** .03 10.21 .000

Note: PTS, posttraumatic stress; Time 1 moderation term = Time 1 perceived social support × Time 1 PTS
severity. Note that this table presents direct effects demonstrated through testing the model that included Time 1
PTS symptom severity as the moderator (i.e., see the second model described in the analytic strategy and results
sections).
*p < .05; **p < .001.
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Analyses testing direct effects on Time 2 distress were tested next, showing that Time
1 social support seeking, Time 1 perceived social support, Time 1 distress severity
(covariate control), and Time 2 self-efficacy accounted for 36% variance (adjusted R2 =
.36, F(4, 1095) = 152.65, p < .001). Time 2 self-efficacy demonstrated a significant,
negative, direct effect on Time 2 distress severity (B = −.10, SE = .01, p < .001).
Additionally, Time 1 distress severity demonstrated a significant, positive, direct effect on
Time 2 distress severity (B = .35, SE = .04, p < .001). Neither Time 1 social support
seeking nor Time 1 perceived social support demonstrated significant direct effects on
Time 2 distress severity. Notably, the adjusted model explained an additional 6% of the
variance in Time 2 distress severity in comparison to the initial model that was tested
without inclusion of the moderator (Fchange = 24.18, p < .001). See Table 2 for a summary
of these direct effects.

The final portion of analyses tested whether Time 1 social support seeking indirectly
reduced distress severity by working through the mediators in serial order, conditional on
the severity of PTS symptoms (i.e., moderated-serial-mediation). Specifically, we
hypothesized that the distress reducing effect of Time 1 social support seeking would
occur through Time 1 perceived social support and Time 2 self-efficacy (in causal order),

Table 3. Model findings for conditional indirect effects.

Simple moderated mediation predicting Time 2 self-efficacy: Time 1 social support seeking
predicting Time 2 self-efficacy through Time 1 perceived social support at low, mean, and high
Time 1 PTS severity

Unstandardized
indirect effect

Bootstrap
SE

95% CI (bias
corrected)

At low PTS severity (0.15)
SSS PSS SE −.019 .043 (−.091, .052)
At mean PTS severity (8.84)
SSS PSS SE .063* .035 (.010, .125)
At high PTS severity (17.53)
SSS PSS SE .144* .064 (.047, .256)

Moderated-serial-mediation predicting Time 2 distress severity: Time 1 social support seeking
predicting Time 2 distress severity through Time 1 perceived social support and Time 2 self-
efficacy at low, mean, and high Time 1 PTS severity

Unstandardized
indirect effect

Bootstrap
SE

95% CI (bias
corrected)

At low PTS severity (0.15)
SSS PSS SE Distress .002 .004 (−.005, .009)
At mean PTS severity (8.84)
SSS PSS SE Distress −.006* .003 (−.012,−.001)
At high PTS severity (17.53)
SSS PSS SE Distress −.014* .006 (−.026,−.005)

SSS, social support seeking; PTS, posttraumatic stress symptom severity; PSS, perceived social support; SE,
self-efficacy.
*Significant as per 95% bias-corrected confidence intervals estimated through 5000 repeated bootstrapped
samples.
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Figure 2. Indirect effects of Time 1 social support seeking on Time 2 self-efficacy through
perceived social support, growing in significance and strength as PTS severity increases.
Confidence intervals were estimated through 5000 repeated tests via bootstrapping re-sampling,
and the model was tested at each 1 unit increase in PTS symptom severity (i.e., at every level of the
moderator, from 0 to 40). PTS, posttraumatic stress. Effects are significant when the confidence
intervals (low and high) no longer cross 0. PTS, posttraumatic stress; CI, confidence interval.
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Figure 3. Indirect effects of Time 1 social support seeking on Time 2 distress severity through
Time 1 perceived social support and Time 2 self-efficacy, growing in significance and strength as
PTS severity increases. Confidence intervals were estimated through 5000 repeated tests via
bootstrapping re-sampling, and the model was tested at each 1 unit increase in PTS symptom
severity (i.e., at every level of the moderator, from 0 to 40). Effects are significant when the
confidence intervals (low and high) no longer cross 0. PTS, posttraumatic stress.

A.J. Smith et al.350



and that this effect would grow stronger as Time 1 PTS severity increased. Results
supported this hypothesis, revealing significant moderated-serial-mediation effects
predicting Time 2 distress severity reduction that grew in strength and significance as
Time 1 PTS severity increased. Refer to Figure 3 for a visual depiction of the moderated-
serial-mediation effects predicting Time 2 distress severity at all levels of PTS severity
ranging from 0 to 40. Refer to Table 3 for a summary of the moderated-serial-mediation
effects at low, mean, and high levels of PTS severity.

Discussion

This study examined the indirect, longitudinal effects of social support seeking on distress
reduction through perceived social support and self-efficacy, conditional on the severity
of PTS symptoms. Hypotheses were based on the notions that (i) individuals are
motivated toward self-enhancement and health following traumatic events (Joseph &
Linley, 2005), (ii) adaptation is enabled through seeking social relationships that improve
perceptions of social support and self-efficacy appraisals (Schwarzer & Knoll, 2007), and
(iii) higher PTS symptom severity may increase the salience and health-promoting
benefits that accompany social connectedness in the process of bolstering self-efficacy
appraisals and reducing negative affect.

The overall study hypothesis predicted that social support seeking would indirectly
reduce distress severity through its positive influence on perceived social support and
self-efficacy appraisals, and that this indirect effect would grow stronger as PTS severity
increased. Initial results revealed a significant, positive, direct effect of social support
seeking on perceived social support, suggesting that seeking support effectively bolstered
perceptions of social support. Further, results revealed a significant simple moderated-
mediation effect by demonstrating the following: (i) at low levels of PTS symptom
severity, social support seeking did not have a significant, indirect effect on self-efficacy
through perceived social support, but (ii) as PTS severity increased, the positive effect of
social support seeking on self-efficacy through perceived social support emerged and
became stronger. Final analyses showed that social support seeking reduced distress
severity by working through the mediators in serial order (i.e., through perceived social
support which in turn bolstered self-efficacy). This indirect effect emerged and grew
stronger as PTS symptoms increased in severity. Finally, the model that included PTS as
the moderator accounted for a significantly larger amount of variance explained in both
self-efficacy and distress severity in comparison to the model that was tested without
including PTS symptoms.

The current study extends the enabling hypothesis of coping (Schwarzer & Knoll,
2007) by demonstrating that (i) quantity of social support seeking behavior indirectly
bolstered self-efficacy through perceived social support, (ii) this indirect effect was
conditional based on PTS severity, and (iii) social support factors (i.e., quantity of seeking
and perceived social support), PTS symptoms, and self-efficacy appraisals worked in
dynamic fashion to reduce distress longitudinally. Previous research supports the
influence of social support factors (i.e., perceived and/or received support) on self-
efficacy (see Benight & Bandura, 2004; Cheung & Sun, 2000; Cieslak et al., 2009;
Luszczynska et al. 2007; Smith, Benight, & Cieslak, 2013). The current study is the first
to specifically examine quantity of social support seeking as an independent variable,
perceived social support as a mediator, and PTS severity as a moderator in an enabling
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model that undergirds self-efficacy and reduces negative affect. Further, this is the first
study to test enabling hypothesis notions in the context of mass community violence.

The current study underscores the importance of the recovery context. Seeking
support from others who share experiential similarity can enable adaptive coping (Thoits,
2011). Additionally, contextual determinants that influence the extent to which
individuals seek and gain support from social networks are important to consider (Suitor
& Pillemer, 2000). From an enabling hypothesis perspective, social interactions influence
self-efficacy appraisals through vicarious modeling of successful coping and verbal
encouragement (Schwarzer & Knoll, 2007). Modeling and verbal encouragement may be
even more effective when it comes from others who understand coping obstacles via
sharing personal experiential knowledge (Thoits, 2011).

Based on the notion that experiential similarity may increase support seeking and
enhance perceived social support, it is foreseeable that the current findings will not hold
among survivors of non-collective traumas (e.g., sexual assault and/or physical assault).
Research indicates that individually experienced traumatic events are particularly likely to
promote increased interpersonal alienation, social constraints, and/or social isolation (e.g.,
Belsher et al., 2012; Ehlers et al., 1998; Ehlers, Maercker, & Boos, 2000). Survivors of
individually experienced traumatic events may be embedded in social environments that
do not afford easy access to social connections with experientially similar others. Further,
communities characterized by chronic violence may produce worse outcomes by
negatively influencing social support perceptions (Horowitz, Weine, & Jekel, 1995;
Ozer & Weinstein, 2004).

Future research should be particularly attuned to socio-contextual factors associated
with environments in which individuals are embedded (i) at the time of the traumatic
events and (ii) when recovering from traumatic events. Attention to socio-contextual
factors may enhance knowledge associated with factors that detract from recovery efforts
(see Bonanno & Burton, 2013; see Maercker & Horn, 2012). Future research should also
extend the current findings to understanding other types of collective traumas (e.g.,
natural disasters, technological disasters). Additionally, competing models should be
examined among trauma survivors who are embedded in recovery contexts that are
lacking in opportunities to socially connect with experientially similar others.

Four limitations are important to note. First, with regard to external generalizability
threats, the current sample was generally heterogeneous (young, White, college students).
Second, participant attrition occurred between Time 1 and Time 2 data collection.
Analyses conducted yielded no between-group differences between participants who
completed questionnaires at Time 1 only and those who completed questionnaires at both
time points.

The third limitation relates to construct validity. Considering that the current study
utilized an epidemiological approach, many constructs were not measured with
extensively detailed measures. Rather, through focus groups employed prior to the initial
survey distribution, the research team-based constructs and item content on theory, face
validity, and specific obstacles associated with the recovery from the Virginia Tech
shootings (Hughes et al., 2011). Theoretically based constructs, as well as adequate
internal reliability, restore some confidence that our measures provide a valid estimate of
their purported latent constructs. Nonetheless, future research should test the current
model with well-established, validated scales among more diverse populations.
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The fourth limitation is associated with the data collection time points. Time 1 data
collection point at 3–4 months post-shootings did not capture acute responses in the
immediate aftermath of the shootings (i.e., 0–2 months post-shootings). As such,
information pertaining to acute responses is compromised in the current study. Future
research that focuses on data collection at additional time points, beginning with data
collection in the immediate aftermath of events, would provide invaluable insight into the
posttraumatic reaction/recovery process.

The current study may assist/guide practitioners working with post-trauma survivors
who are embedded in supportive, collectively traumatized communities. Given that it may
be difficult for trauma survivors to engage in social situations, mental health service
providers may encourage community event attendance that allows passive participation in
social activities in an effort to bolster perceptions of support and community efficacy.
Additionally, collective trauma survivors may benefit from group-based interventions that
are carried out among co-trauma survivors who share in experiential similarity, allowing
for positive vicarious modeling and encouragement. Further, individual collective trauma
survivors may benefit from systems based interventions (couple and/or family based) that
provide opportunities for (i) processing traumatic experiences within an existing support
network, (ii) increasing social network members’ understanding of the survivor’s
experience, and/or (iii) challenging cognitive distortions that may drive maladaptive
social avoidance behaviors. Such efforts may provide benefits to one’s overall coping
capacity through the dynamics demonstrated in the current study. Further, communities
affected by mass traumatic events may turn to the current findings, as well as guidelines
that have been developed based on the specific administrative and community recovery
obstacles and responses that were enacted following the Virginia Tech shootings (see
Jones et al., 2012). The current study is consistent with wellness approaches to
understanding posttraumatic experience and adaptation. Future research is tasked to
continue to uncover mechanisms that promote posttraumatic resilience and health (see
Benight, 2012; Layne et al., 2008). The current findings may help promote future efforts
aimed at healthy individual and community adaptation in the wake of a tragedy.
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