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Abstract

Trauma survivors with posttraumatic stress disorder (PTSD) frequently also suffer from difficulties 

in social functioning that range across emotional, cognitive, and environmental domains. A 

detailed evaluation of the differential impacts of effective PTSD treatments on social functioning 

is needed. Men and women (N = 200) with chronic PTSD received 10 weeks of prolonged 

exposure (PE) or sertraline in a randomized clinical trial and were followed for 24 months. A 

secondary data analysis examined changes in social functioning with regard to fear of intimacy; 

receipt of social support; and distress, avoidance, and negative cognitions in social situations. 

Effects were examined between treatments over time, controlling for baseline functioning. There 

were large, durable improvements across all indices. Compared to sertraline, PE was more 

efficient at reducing fear of intimacy and distress from negative social cognitions by posttreatment, 

ds = 0.94–1.14. Patients who received sertraline continued to improve over the course of follow-

up, ds = 0.54–1.17. The differential speed of therapeutic effects may argue for more direct 

mechanisms in cognitive behavioral interventions versus cascade effects in serotonin reuptake 

inhibitors. Notably, both treatments produced substantial social benefits for trauma survivors with 

social functioning difficulties, and effect sizes were comparable to typical reductions in PTSD, 

depression, and anxiety.

Many individuals with posttraumatic stress disorder (PTSD) report difficulties with social 

interactions and relationships; as such, a more comprehensive understanding of the impact 

of PTSD treatments on social functioning is needed (Schnurr & Lunney, 2016). This is 

particularly important given that impaired social functioning not only impacts individuals 

with PTSD but also impacts partners, families, places of work, and communities (Olatunji et 

al., 2007). Despite strong evidence that trauma-focused psychotherapy and pharmacotherapy 

reduce PTSD, anxiety, and depressive symptoms (e.g., Cusack et al., 2016; Jonas et al., 
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2013; Watts et al., 2013), social functioning outcomes that are central to well-being are less 

thoroughly studied, including factors such as an individual’s openness to close relationships, 

general social support, and anxiety in social situations. Furthermore, treatment comparisons 

that specifically investigate social functioning outcomes are lacking. Thus, the current study 

examined this emerging area of focus in the PTSD literature and addressed the question of 

whether two established treatments for PTSD, prolonged exposure (PE) therapy and 

sertraline, produce clinically meaningful gains in social functioning.

Meta-analytic findings indicate that poorer social support is one of the most consistent 

predictors of PTSD (Brewin et al., 2000; Dinenberg et al., 2014; Guay et al., 2006; Ozer et 

al., 2008; Xue et al., 2015). As such, a lack of positive social relationships is not only a risk 

factor for PTSD but may increase vulnerability to PTSD symptom relapse if it is not 

improved in treatment. In a sample of combat veterans, higher PTSD symptom severity was 

associated with more severe deficits in social support prior to the start of treatment (Price et 

al., 2013). Indeed, PTSD has been associated with poorer quality of life across several 

domains, such as physical health, mental health, work, social and family relationships, and 

functioning at home (Olatunji et al., 2007). These impairments are often corroborated by 

friends and family, with some studies indicating that military veterans with PTSD and their 

romantic partners report significant relationship distress, intimacy difficulties, and more 

general relationship problems compared to veterans without PTSD and their partners 

(Monson et al., 2009; Riggs et al., 1998). Furthermore, PTSD symptoms are likely to further 

exacerbate these existing deficits in social functioning. Avoidance of trauma reminders may 

lead to loss of interest in activities, avoidance of social situations and activities, social 

isolation, and emotional numbing. In turn, these symptoms can reduce opportunities for 

interpersonal interactions, creating barriers to intimacy and compromising social 

functioning. Moreover, hyperarousal symptoms, including irritability, anger, and poor 

concentration, may contribute to social discord and interpersonal difficulties. Taken together, 

there is likely a vicious cycle wherein poor social functioning and symptoms of PTSD 

mutually reinforce each other.

Although social functioning has been examined separately in some psychotherapy and 

pharmacotherapy PTSD treatment studies, no study to our knowledge has included both 

types of treatment. In the current study, we addressed this gap in the literature by performing 

an in-depth evaluation of the impact of PE and sertraline on various facets of social 

functioning, both of which are empirically supported treatments for PTSD that produce, on 

average, moderate-to-large effects on PTSD symptoms (e.g., Jonas et al., 2013; Watts et al., 

2013). However, the treatment modalities are quite different and may target associated 

deficits in social functioning through distinct mechanisms. Sertraline, a selective serotonin 

reuptake inhibitor (SSRI), involves taking a medication daily, whereas PE, a trauma-focused 

psychotherapy, involves working with a therapist to approach the trauma memory and 

trauma-related reminders via imaginal exposure and in vivo exposure. In PE, patients may 

be encouraged to approach social interactions and situations as part of their in vivo 

exposures, to the extent that they represent previously avoided trauma-related stimuli, and to 

examine negative social cognitions that emerge through imaginal exposure and processing of 

the trauma memory. According to emotional processing theory (Foa & Kozak, 1986), this 

would lead to a reduction in PTSD symptoms and, potentially, improvement in social 
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functioning in part due to disconfirmation of maladaptive beliefs about social situations. In 

comparison, individuals who receive sertraline may begin to feel more inclined to engage in 

pleasurable activities, decrease isolation, and increase social interactions as their PTSD 

symptoms are reduced. According to behavioral activation theory (e.g., Jacobson et al., 

2001), this would lead to improvements in mood and symptoms more gradually. Thus, a 

side-by-side evaluation of these treatments may indicate distinct mechanisms of change and 

even provide theoretical support for drivers of improvements in social functioning.

Randomized controlled trials (RCTs) for PTSD psychotherapies, specifically PE, that have 

examined social functioning have reported significant improvements after active treatment, 

which were maintained at follow-up evaluations. For example, individuals who received PE, 

cognitive restructuring (CR), or a combination of the two reported significantly better social 

functioning at 3-month follow-up, with large effect sizes (ds = 1.60–2.50) compared to 

individuals in a relaxation-only condition (Marks et al., 1998). Similar results were found 

among a sample of female assault survivors, who reported significantly higher levels of 

social functioning after receiving PE alone or in combination with stress inoculation training 

(Foa et al., 1999) and PE alone or combined with CR (Foa et al., 2005; Rauch et al., 2009) 

when compared to individuals in a waitlist condition. In two studies that reported long-term 

outcomes among female sexual assault survivors (e.g., 5–10 years posttreatment), 

individuals who received PE or cognitive processing therapy (CPT) reported they maintained 

gains in social and/or work-related functioning (Larsen et al., 2019; Wachen et al., 2014). 

Thus, there is strong evidence that psychotherapies for PTSD, such as PE, improve social 

functioning overall, but detailed evaluation of specific components is lacking.

Few RCTs have examined the effect of PTSD pharmacotherapy treatments on social 

functioning, either as a primary or secondary outcome, after a 10- or 12-week trial of the 

medication. In a meta-analysis of 35 short-term RCTs for PTSD pharmacotherapies 

(medication vs. placebo), only four included studies reported outcomes related to social 

functioning (Stein et al., 2006). Of these four studies, three found that social functioning was 

significantly improved by an SSRI (fluoxetine or paroxetine) compared to the placebo 

(Connor et al., 1999; Marshall at al., 2001; Tucker et al., 2001), whereas the other study 

found no significant difference between pharmacotherapy and placebo (Butterfield et al., 

2001). In other PTSD pharmacotherapy RCTs, adult outpatients with PTSD who received 

fluoxetine (Malik et al., 1999) or paroxetine (Marshall et al., 2006) reported trend-level or 

significantly improved social functioning at posttreatment compared to individuals in the 

respective placebo groups. No effect sizes were reported in any of the PTSD 

pharmacotherapy studies. Overall, the results from the emerging PTSD psychotherapy and 

pharmacotherapy literature on social functioning indicate global improvements in social 

functioning compared to waitlist conditions or placebo.

There is a need to examine social functioning as a multifaceted construct. However, in all of 

the previously mentioned literature, social functioning is defined quite broadly as social 

adjustment (Foa et al., 1999; Larsen et al., 2019; Marks et al., 1998; Wachen et al., 2014), 

social disability (Connor et al., 1999), social life (Tucker et al., 2001), and impairment in 

social functioning (Butterfield et al., 2001; Marshall et al., 2001, 2006). Given that general 

social functioning can be viewed as a broader measure of overall functioning (Rauch et al., 
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2009), a more nuanced approach needs to be taken when considering how to define social 

functioning within the context of PTSD. As PTSD is associated with social withdrawal and 

overly negative beliefs about the self and others, it is important to specifically examine 

avoidance, cognitions, and distress across a variety of social situations that may interfere 

with day-to-day functioning (Olatunji et al., 2007). For many individuals, trauma-related 

social functioning impairments also extend to difficulties with trust and closeness in intimate 

relationships (Monson et al., 2009). In addition, given that perceived social support greatly 

influences posttrauma recovery (Brewin et al., 2000; Dinenberg et al., 2014; Guay et al., 

2006; Ozer et al., 2003; Xue et al., 2015), it is important to assess individuals’ perceptions of 

positive social support in their recovery environments. Although prior studies have examined 

social functioning as an outcome, the scope of existing literature does not match the clear 

clinical complexity of these issues.

We examined social functioning within and across PE and sertraline treatments for 

individuals with chronic PTSD. Extending to 24-months posttreatment, we investigated the 

differential impact of these treatments across multiple measures of interpersonal functioning, 

including specific situations and broader interactional aspects. Based on evidence of 

improved social functioning in general with PTSD treatment (e.g., Foa et al., 2005; Stein et 

al., 2006), we hypothesized that there would be improvements across all specific measures 

of social functioning, with gains achieved in treatment and maintained to 24-month follow-

up. In particular, we expected improvements among individuals with poorer social 

functioning prior to treatment, as we did not expect improvements among patients who were 

not initially experiencing difficulties. We hypothesized that these effects would be observed 

among participants receiving both PE and sertraline.

Method

Participants

Men and women (N = 200) participated in a multi-site, randomized treatment trial and 

received PE or sertraline for chronic PTSD. Eligible participants were between 18 and 65 

years of age and had a current primary diagnosis of chronic PTSD per criteria in the fourth 

edition, text revision of the Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV-TR; American Psychiatric Association [APA], 2000). Participant characteristics are 

shown in Table 1. Additional trial details are reported in the main outcome paper (Zoellner 

et al., 2019).

Procedure

The present study received appropriate ethical approvals from the institutional review boards 

at the University of Washington (04-0541-D) and Case Western Reserve University/

University Hospitals of Cleveland (08-03-47). Participants were screened on the phone via a 

semistructured interview to determine initial eligibility. Potentially eligible participants were 

invited for an intake interview, which was conducted by trained independent evaluators and 

included informed consent and an assessment of demographic characteristics and diagnostic 

status. If an individual was interested and eligible, they were invited for a randomization 

visit, during which they completed self-report assessments, including all measures of social 
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functioning. Participants then received up to 10 weeks of PE or sertraline. Interview and 

self-report measures were repeated at posttreatment, 3-month, 6-month, 12-month, and 24-

month follow-ups. Independent evaluators remained blinded to treatment allocation 

throughout active treatment and follow-up.

Treatments

Prolonged Exposure.: The PE treatment condition (Foa et al., 2007) consisted of 10 weekly 

sessions (90–120 min) delivered by masters- or PhD-level clinicians who had received 

training in PE. The sessions included psychoeducation, a breathing technique for managing 

anxiety, a gradual approach to the trauma memory through imaginal exposure, gradual in 

vivo exposure to previously avoided trauma reminders, processing of trauma-related 

thoughts and feelings, and between-session homework. Sessions were recorded and 

clinicians received ongoing supervision. An external rater assessed fidelity for 10% of the 

sample and indicated that PE providers completed 90% of essential components with no 

protocol violations. Therapist competence was rated on a scale from 1 (inadequate) to 3 

(adequate or better), and average competence was high across the therapists (M = 2.73, SD = 

0.32).

Sertraline.: The sertraline condition consisted of 10 weekly sessions (up to 30 min, with the 

first session up to 45 min) with board-certified psychiatrists who followed a standard 

titration algorithm and manual (Brady et al., 2000; Marshall et al., 2001). The sessions 

included ongoing assessments of symptoms and side effects, adjustment of medication dose, 

and general support. Sertraline dose was titrated upward as tolerated and clinically indicated 

from 12.5 mg/day to 300 mg/day. The average final dose was 115 mg/day (SD = 78.0), and 

continuation was provided free of cost over the follow-up period. An external rater rated 

fidelity for 10% of the sample, indicating that providers completed 96% of essential 

components with no protocol violations.

Measures

PTSD Diagnosis and Symptom Severity—The PTSD Symptom Scale–Interview 

(PSS-I; Foa et al., 1993) is a 17-item, clinician-rated measure used to assess DSM-IV-TR 
criteria for PTSD (APA, 2000). For the present study, the PSS-I was used to determine 

current PTSD diagnosis (i.e., DSM-IV PTSD Criteria B–D) and symptom severity. Items are 

rated on a 4-point Likert scale ranging from 0 (not at all or only one time) to 3 (5 or more 
times per week/almost always), based on symptom frequency and/or severity over the past 2 

weeks; total scores range from 0 to 51, with higher scores indicating a higher level PTSD 

severity. The PSS-I has demonstrated good convergent validity (r = .93) and interrater 

reliability (r = .95; Foa et al., 1997; Foa & Tolin, 2000). In the current sample, the total score 

internal consistency was acceptable, Cronbach’s α = .65. Ten percent of cases were rerated 

for diagnostic reliability, which was excellent, intraclass coefficient (ICC) = .99.

Psychiatric Disorders—The Structured Clinical Interview for DSM-IV (SCID-IV; First 

et al., 2002) is a semistructured, clinician-rated interview used to assess whether DSM-IV 
diagnostic criteria are present, exist at subthreshold levels, or are absent for Axis I disorders 

(APA, 2000). The SCID-IV was used to assess inclusion and exclusion criteria. This 
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measure has demonstrated good interrater reliability and validity (e.g., Lobbestael et al., 

2011). In the current study, 10% of cases were rerated, and interrater reliability was 

acceptable, κ = 0.80.

Fear of Intimacy—The Fear of Intimacy Scale (FIS; Descutner & Thelen, 1991) was 

included as an indicator of in-depth interpersonal functioning within close relationships. It is 

a 35-item, self-report measure used to assess an individual’s capacity to exchange thoughts 

and emotions of personal significance with another individual who is highly valued (e.g., “I 

would feel comfortable expressing my true feelings to them”). Items are rated on a 5-point 

Likert scale that ranges from 0 (not at all characteristic of me) to 4 (extremely characteristic 
of me); total scores range from 0 to 140, with higher scores indicating more fear of intimacy. 

The measure has demonstrated high test–retest reliability (r = .89; Descutner & Thelen, 

1991) as well as high construct validity, evidenced by strong associations with related 

constructs (e.g., loneliness, rs = .30–.54), and good discriminant validity with trait anxiety in 

an adolescent sample (Sherman & Thelen, 1996). In the current sample, internal consistency 

was good, Cronbach’s α = .89.

Social Interactions—The Inventory of Social Interactions (ISI; Amir et al., 2003, 2005) 

was included as a broad indicator of anxiety across 13 social situations that may interfere 

with day-to-day functioning in individuals with PTSD. The ISI is a self-report measure with 

three subscales: Negative Cognitions (20 items), Avoidance (13 items), and Distress (13 

items). The Negative Cognitions subscale is used to assess distress from negative cognitions 

related to social situations (e.g., “I’m making a fool out of myself”), the Avoidance subscale 

assesses avoidance of 13 different social situations (e.g., parties, public speaking, 

participation in meetings/classes), and the Distress subscale assesses distress in the same 13 

social situations. Items are rated with respect to how they are generally experienced, using a 

5-point Likert scale that ranges from 0 (not distressed/never avoid) to 4 (extremely 
distressed/always avoid). The ISI has demonstrated good divergent validity such that it has 

been shown to discriminate between socially anxious and non–socially anxious individuals 

(Amir et al., 2003). Total subscale scores range from 0 to 80, for Negative Cognitions; 0 to 

52, for Avoidance; and 0 to 52, for Distress, with higher scores reflecting higher levels of 

severity. In the current sample, internal consistency was good across subscales, Cronbach’s 

αs = .89–.96.

Social Support—The Inventory of Socially Supportive Behaviors (ISSB; Barrera et al., 

1981) was included to measure the extent to which individuals receive social support, which 

is believed to buffer the risk for PTSD. The ISSB is a 40-item, self-report measure that is 

used to assess the perceived frequency of receiving supportive actions (e.g., “Talked with 

you about some interests of yours”). Items are rated on a 5-point Likert scale ranging from 1 

(not at all) to 5 (about every day) with respect to frequency during the past 2 weeks; total 

scores range from 40 to 200, with higher scores indicating higher levels of perceived social 

support. The measure has demonstrated good test–retest reliability (r = .88) and adequate 

construct validity (rs = .32–.40; Barrera et al., 1981). In the current study, internal 

consistency was good, Cronbach’s α = .96.
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Data Analysis

The present study is a secondary data analysis from a larger PTSD treatment trial (Zoellner 

et al., 2019). Using multilevel modeling, predictor variables were baseline scores on 

measures of social functioning (FIS, ISSB, and ISI), treatment condition (PE, sertraline) and 

time (posttreatment, 3-month, 6-month, 12-month, or 24-month follow-up), as well as two 

interaction terms: (a) Baseline Social Functioning x Time and (b) Baseline Social 

Functioning x Treatment x Time. We accounted for baseline impairment in the models to 

evaluate the effect among participants for whom a potential change in social functioning was 

most relevant (i.e., those with deficits at baseline). Dependent variables were scores on 

measures of social functioning (FIS, ISSB, and ISI). Site was included as a covariate, and 

missing data were handled using restricted maximum likelihood estimation. The random 

intercept model that covaried for site was the best fit for the data across measures. 

Significant interactions were further probed in the acute phase (i.e., pretreatment to 3-month 

follow-up) and maintenance phase (i.e., 3-month follow-up to 24-month follow-up) 

separately, reflecting the best fit for the data. Effect sizes were calculated following 

Feingold’s (2009) guidelines. Analyses were conducted using SPSS (Version 22).

Results

Fear of Intimacy

When examining FIS scores, on which higher scores reflect more fear of intimacy, there 

were main effects of baseline fear of intimacy, F(1, 211.01) = 339.42, p < .001; and time, 

F(5, 629.35) = 6.45, p < .001, which were modified by both a baseline FIS x Time 

interaction, F(5, 631.15) = 15.30, p < .001; and a baseline FIS x Treatment x Time 

interaction, F(6, 482.30) = 2.16, p = .046 (Figure 1, Panel A).

To examine the three-way interaction, we examined the acute (i.e., pretreatment to 3-month 

follow-up) and maintenance phases (i.e., 3-month follow-up to 24-month follow-up) 

separately. During the acute phase, the baseline Fear of Intimacy x Treatment x Time 

interaction was present, F(3, 298.01) = 4.54, p = .004. Specifically, for participants who 

received PE, baseline fear of intimacy interacted with time, F(2, 182.49) = 21.43, p < .001, 

such that those with higher FIS scores showed better improvement over time, M + 1 SD: d = 

1.14; M - 1 SD: d = 0.14. Similarly, for participants who received sertraline, there was an 

interaction between baseline fear of intimacy and time, F(2, 129.29) = 5.14, p = .007, that 

showed the same pattern of improvement for individuals with higher FIS scores, M + 1 SD: 

d = 0.50; M - 1 SD: d = 0.17.

For the maintenance phase (i.e., from 3-month follow-up to 24-month follow-up), the three-

way interaction persisted, F(4, 226.58) = 2.66, p = .034. For participants in the sertraline 

condition in particular, there was a baseline Fear of Intimacy x Time interaction, F(3, 

115.35) = 3.51, p = .018, such that those with higher baseline FIS scores continued to show 

improvement over time, M + 1 SD: d = 0.54; M - 1 SD: d = 0.10; however, this was not the 

case for participants in the PE condition, p = .453. In summary, higher baseline ratings of 

fear of intimacy were related to more improvement in fear of intimacy over time. For 
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individuals with higher baseline levels of fear of intimacy, PE produced large acute gains, 

but sertraline showed more consistent improvement over the follow-up period.

Negative Cognitions in Social Interactions

When examining negative cognitions during social interactions as measured using the 

Negative Cognitions subscale of the ISI, where higher scores reflect higher levels of negative 

cognitions in social situations, there was a main effect of baseline severity, F(1, 230.87) = 

206.69, p < .001, which was modified by a baseline Negative Cognitions x Time interaction, 

F(5, 392.21) = 8.32, p < .001, and a baseline Negative Cognitions x Treatment x Time 

Interaction, F(6, 380.69) = 2.66, p = .015.

To investigate the three-way interaction, we examined the acute (i.e., pretreatment to 3-

month follow-up) and maintenance phase (i.e., from 3-month follow-up to 24-month follow-

up) separately. During the acute phase, the baseline Negative Cognitions x Treatment x Time 

interaction remained, F(3, 298.02) = 3.27, p = .022. For individuals who received PE, 

baseline levels of negative cognitions interacted with time, F(2, 155.89) = 16.69, p < .001, 

such that those with higher ratings of negative cognitions showed more improvement over 

time, M + 1 SD: d = 0.94; M - 1 SD; d = 0.18; however, this was not the case for those in the 

sertraline condition, p = .167.

For the maintenance phase, the three-way interaction also persisted, F(4, 131.89) = 3.35, p 
= .012. For individuals who received sertraline, there was a baseline Fear of Intimacy x Time 

interaction, F(3, 51.40) = 3.40, p = .025, such that those with higher levels of baseline 

negative cognitions continued to show improvement over time, M + 1 SD: d = 1.17; M - 1 

SD: d = 0.46; but this was not the case for participants who received PE, p = .745. In 

summary, higher baseline ratings of negative cognitions were related to more improvement 

in negative cognitions over time. For individuals with higher levels of negative cognitions in 

social interactions, PE produced large acute gains, but sertraline showed consistent 

improvement over the follow-up period (Figure 1, Panel B).

Avoidance of Social Interactions

When examining avoidance of specific social interactions as measured using the Avoidance 

subscale of the ISI, where higher scores reflect higher levels of avoidance, there was a main 

effect of baseline Avoidance, F(1, 239.33) = 288.92, p < .001, which was modified by a 

baseline Avoidance x Time interaction, F(5, 449.71) = 5.44, p < .001. The baseline 

Avoidance x Treatment x Time interaction did not reach significance, p = .063.

To examine the two-way interaction, we examined the acute (i.e., pretreatment to 3-month 

follow-up) and maintenance phase (i.e., from 3-month follow-up to 24-month follow-up) 

separately. During the acute phase, the baseline Avoidance x Time interaction was present, 

F(2, 275.25) = 8.05, p < .001. For individuals with higher baseline ratings of avoidance, 

there was a large decrease in avoidance during the acute phase, M + 1 SD: d = 0.72; M - 1 

SD: d = 0.13. In the maintenance phase, the two-way interaction was lost, p = .276, and only 

a main effect of baseline avoidance remained F(1, 95.74) = 69.42, p < .001. In summary, 

higher baseline avoidance was related to larger improvements in avoidance in the acute 

phase, which were maintained through follow-up (Figure 2, Panel A).
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Distress During Social Interactions

When we examined distress reported during specific social interactions, as measured using 

the ISI Distress subscale, where higher scores reflect higher levels of distress in social 

interactions, there were main effects of baseline Distress, F(1, 216.21) = 284.79, p < .001, 

and time, F(5, 632.53) = 2.59, p = .025, that were modified by a baseline Distress x Time 

interaction, F(5, 636.03) = 30.81, p < .001.

To examine the two-way interaction, we assessed the acute (i.e., pretreatment to 3-month 

follow-up) and maintenance phase (i.e., 3-month follow-up to 24-month follow-up) 

separately. During the acute phase, the baseline Distress x Time interaction was present, F(2, 

326.57) = 61.16, p < .001. For participants with higher baseline ratings of distress, there was 

a large decrease in symptoms during the acute phase, M + 1 SD: d = 1.03; M - 1 SD: d = 

0.06. During the maintenance phase, the two-way interaction was lost, p = .085, and only a 

main effect of baseline distress remained F(1, 129.05) = 89.07, p < .001. In summary, higher 

initial baseline levels of distress in social interactions were related to more improvement in 

distress in social interactions in the acute phase (Figure 2, Panel B).

Socially Supportive Behaviors

When examining the receipt of socially supportive behaviors, as measured using the ISSB, 

where higher scores reflect higher levels of social support involvement from others, there 

were main effects of baseline severity, F(1, 202.94) = 223.09, p < .001, and time, F(5, 

645.21) = 12.11, p < .001, that were modified by a baseline Social Support x Time 

interaction, F(5, 641.46) = 14.73, p < .001, as well as a baseline Social Support x Treatment 

x Time interaction, F(6, 482.04) = 2.47, p = .023.

To examine the three-way interaction, we examined the acute (i.e., pretreatment to 3-month 

follow-up) and maintenance phase (i.e., 3-month follow-up to 24-month follow-up) 

separately. During the acute phase, the three-way interaction was not significant, but the 

baseline Support x Time interaction remained, F(2, 323.50) = 29.91, p < .001, such that 

individuals with higher ratings of baseline support showed a decrease in support, M + 1 SD: 

d = 0.49, whereas those with lower baseline ratings of support showed an increase in 

support, M - 1 SD: d = 0.39. When we examined the maintenance phase, the two-way 

interaction was lost, p = .538, and only a main effect of baseline support remained F(1, 

130.98) = 61.16, p < .001. In summary, individuals with both higher and lower baseline 

ratings of social support involvement from others moved toward a more balanced level of 

social support during the acute phase (Figure 2, Panel C).

Discussion

Although it is well documented that poor social functioning constitutes a critical posttrauma 

risk factor, is often exacerbated by PTSD symptoms, and contributes to significant public 

and personal costs (Olatunji et al., 2007; van Minnen et al., 2015), such deficits are rarely 

targeted directly in PTSD treatments. As such, reduction in PTSD symptoms may be a 

necessary but not sufficient way of conceptualizing posttrauma recovery. The results of the 

current study provide evidence that clinicians providing PE or sertraline for PTSD can 
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expect substantial improvements across various indices of social functioning, stretching 

beyond symptom reduction to concrete and highly protective social benefits. In the current 

study, patients who initially presented with significant social functioning deficits made large 

improvements during treatment that were maintained over the 24-month follow-up period. 

Large effects were observed in both treatment modalities for individuals with higher baseline 

social functioning deficits, although PE appeared to work faster in decreasing fear of 

intimacy and distressing negative thoughts about social situations, and sertraline continued 

to improve social functioning deficits over time.

The comparison of psychotherapy and pharmacotherapy treatment effects may suggest 

distinct processes of change, though both treatments appear to be effective in addressing 

social functioning difficulties that occur alongside PTSD. Consistent with research 

suggesting that social support is a pathway through which exposure therapy reduces PTSD 

symptoms (Bourassa et al., 2020), it is possible that teaching patients to approach feared but 

objectively safe situations leads to increased participation in social life, which in turn 

contributes to PTSD symptom reduction. In a sample of combat veterans who received PE, a 

higher level of social support over the course of treatment was related to larger reductions in 

PTSD symptom severity (Price et al., 2018). In the current study, PE was more efficient at 

reducing fear of intimacy and negative cognitions in social situations. It is possible that 

teaching patients that they can experience, express, and tolerate a full range of trauma-

related emotions with their therapist (Foa et al., 2007) creates a model for emotional 

engagement and interpersonal connection that increases capacity for emotional intimacy in 

other relationships, especially among individuals who begin treatment with difficulties in 

this area. It is also possible that tackling negative trauma-related cognitions during the 

imaginal exposure and processing components of PE provides opportunities for patients to 

engage in cognitive shifts that are critical for driving PTSD symptom reduction (e.g., Cooper 

et al., 2017; Zalta et al., 2014). The more efficient reduction of negative social cognitions 

(e.g., “I’m making a fool out of myself” or “people are criticizing me”) during PE compared 

with sertraline suggests that developing a more realistic perspective on trauma-related 

cognitions may also generalize to developing alternatives to distressing negative social 

cognitions.

Among individuals who received sertraline, improvements in social functioning during the 

acute phase of treatment were slower but continued during the subsequent 2-year follow-up 

period, underscoring the importance of long-term assessments in research and suggesting 

mechanisms of change that are distinct from psychotherapy. This is consistent with the 

ongoing benefits of continuing SSRIs for anxiety disorders beyond an initial acute treatment 

phase (see Ballenger, 2004; Stein et al., 2006). This slower improvement may reflect a 

cascade of effects initiated by sertraline, such that PTSD symptoms reduce first and create 

the conditions necessary for subsequent improvements in social functioning. This may 

include increased inclination toward pleasurable activities, reduced isolation, and increased 

opportunities for positive social interactions. According to Harmer and colleagues (2009), 

the ongoing effects from antidepressants on depression symptoms are not due to a delay in 

neuropharmacological actions but rather due to a delay between the effects on the processing 

of emotions and subsequent impact on mood. Similarly, when treated with sertraline, a 

reduction in PTSD symptoms may lead to increased behavioral activation, which in turn 
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may include approaching previously avoided stimuli, including social triggers, and 

ultimately help to gradually challenge previously held negative beliefs surrounding 

particular social situations.

Impairments in social functioning have long been known to be associated with PTSD, and 

recent changes to diagnostic criteria in the 11th revision of the International Classification of 
Diseases (World Health Organization, 2018) now formally spotlight disturbances in 

relationships within the classification of PTSD. This diagnostic emphasis on social factors 

means it is critical to understand the ability of existing PTSD treatments to resolve 

interpersonal deficits and evaluate whether a more explicit focus on social functioning is 

needed. Although the present study had several strengths, some limitations should be kept in 

mind. Treatment responders continued sertraline over the follow-up period, making it 

difficult to know whether the trajectory of social functioning gains would be maintained if 

they went off medication or to disentangle the effects of ongoing, but infrequent, interactions 

with their provider. There were no placebo or waitlist control conditions, as unblinded 

pharmacological treatment reflects standard clinical practice. The lack of a waitlist control 

condition also means we cannot rule out the possibility that the observed social functioning 

gains were a function of regression to the mean or improvement over time; however, the 

average time since trauma for participants in this study was over 12 years, challenging the 

likelihood that social functioning deficits would have improved in the absence of 

intervention. Moreover, prior studies have reported substantial improvements in social 

functioning in active treatment compared with waitlist conditions (Foa et al., 2005; Monson 

et al., 2006, 2012; Rauch et al., 2009). The measures used in the present study are well-

validated and pragmatic indicators of severity. However, psychometric properties of social 

functioning measures lack precise clinical cutoffs, challenging our ability to interpret 

changes compared with population norms, and the study design did not include third-party 

or behavioral observations. However, this range of measurement tools provided a broad 

assessment of social functioning that has not been included in PTSD treatment studies to 

date (e.g., Monson et al., 2012). Finally, diagnostic instruments used to evaluate criteria 

from the fifth edition of the DSM (DSM-5) were not yet available when the study was 

carried out, but it is likely that a high proportion of participants also met DSM-5 criteria.

Clinicians can expect that PE and sertraline will improve multiple aspects of social 

functioning, especially among individuals who begin treatment with poorer social 

functioning, with gains achieved during treatment and maintained up to at least 2 years. This 

speaks to the broader potential for the cost-effectiveness of these treatments beyond reducing 

PTSD symptoms (e.g., Le et al., 2014; see van Minnen et al., 2015). Although it is possible 

that additional interventions could offer further enhancements among individuals with 

lingering problems, social impairments that occur alongside chronic PTSD were addressed 

in the present study. Future research could utilize a time-lag design to address questions 

about the directionality of effects between symptom reduction and improvements in social 

functioning and explore specific hypothesized mechanisms of change. Additional studies 

could also explore these effects with regard to other evidence-based PTSD treatments, 

among different cultural groups, and across the lifespan. Researchers and clinicians who 

develop and deliver PTSD treatments have a shared goal to help trauma survivors with 

PTSD get back to their lives, and the field increasingly acknowledges that true recovery 
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extends beyond reducing PTSD symptoms to increasing life satisfaction more broadly. The 

current research provides strong support that PTSD treatments have positive impacts well 

beyond symptom reduction and suggests that patients who begin treatment with broad and 

possibly complex difficulties in multiple life domains can reasonably hope for better 

outcomes.
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Figure 1. Trajectories of Individuals With Higher and Lower Scores of (A) Fear of Intimacy and 
(B) Distress From Negative Cognitions in Social Situations, from Pre- to Posttreatment and 
Through 24-Month Follow-Up
Note. Trajectories are presented for patients with higher (mean score + 1 standard deviation) 

and lower scores of pretreatment functioning (mean score − 1 standard deviation). Higher 

scores indicate more severe difficulties. FIS = Fear of Intimacy Scale; Mo = months after 

treatment; PE = prolonged exposure; Post = posttreatment; Pre = pretreatment; ISI-Cog = 

Inventory of Social Interactions–Negative Cognitions subscale.
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Figure 2. Trajectories of Individuals With Higher and Lower Scores of (A) Avoidance of Social 
Situations, (B) Distress in Social Situations, and (C) Receipt of Social Support, from Pre- to 
Posttreatment and Through 24-Month Follow-Up
Note. Trajectories of individuals higher and lower in pretreatment social functioning with 

regard to avoidance of social situations (Inventory of Social Interactions [ISI] Avoidance 
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subscale [ISI-A]; Panel A) and distress in social situations (ISI Distress [ISI-D] subscale; 

Panel B) are presented for patients with higher scores of pretreatment functioning (mean 

score + 1 standard deviation) and lower scores of pretreatment functioning (mean score − 1 

standard deviation). Higher scores indicate more avoidance and distress. Frequency of 

receiving socially supportive behaviors (Inventory of Socially Supportive Behaviors [ISSB]; 

Panel C) is presented for patients who received more socially supportive behaviors (mean 

score + 1 standard deviation) and fewer supportive behaviors (mean score − 1 standard 

deviation). Higher scores indicate a higher frequency of receiving socially supportive 

behaviors. Mo = months after treatment; Post = posttreatment; Pre = pretreatment. 

Treatments are combined due to the lack of group differences.
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Table 3

Basic Descriptions of Social Functioning Variables, by Treatment

Variable PE Sertraline

n M SD n M SD

FIS

 Pretreatment 111 97.78 24.69 82 103.21 28.73

 Posttreatment 90 84.85 25.13 57 92.60 29.38

 3 months 70 80.55 26.56 44 87.75 27.79

 6 months 74 83.15 25.90 43 86.55 27.79

 12 months 73 83.41 27.08 41 87.36 28.24

 24 months 68 81.55 25.26 41 85.13 25.64

ISI-Cog

 Pretreatment 99 28.51 18.62 62 28.84 18.65

 Posttreatment 64 20.43 17.72 37 27.62 21.86

 3 months 50 21.40 18.40 27 29.89 19.12

 6 months 51 21.67 18.22 21 23.90 18.32

 12 months 47 21.51 17.15 21 19.10 19.35

 24 months 38 15.68 16.25 18 16.61 15.51

ISI-A

 Pretreatment 102 19.89 8.50 65 21.63 9.70

 Posttreatment 69 15.30 8.60 41 20.39 10.55

 3 months 55 15.44 9.60 31 18.45 8.02

 6 months 57 15.86 9.50 24 17.58 8.33

 12 months 54 16.35 9.15 28 16.25 10.14

 24 months 47 12.57 8.66 23 17.09 9.91

ISI-D

 Pretreatment 112 17.04 10.07 81 19.02 11.85

 Posttreatment 89 11.02 7.97 59 12.29 10.93

 3 months 69 11.39 9.23 44 11.45 9.76

 6 months 74 9.84 8.50 44 10.48 10.30

 12 months 73 10.56 8.94 42 10.90 10.12

 24 months 66 8.85 8.05 41 10.95 10.36

ISSB

 Pretreatment 113 88.65 31.15 81 84.28 29.92

 Posttreatment 88 91.55 32.42 59 87.51 31.62

 3 months 69 89.92 29.53 44 83.80 33.16

 6 months 73 88.78 28.82 44 82.36 31.69

 12 months 71 84.72 29.22 40 88.76 37.97

 24 months 67 85.27 29.77 41 86.75 35.06

Note. FIS = Fear of Intimacy scale; ISI = Inventory of Social Interactions; ISI-Cog = ISI Negative Cognitions subscale; ISI-A = ISI Avoidance 
subscale; ISI-D = ISI Distress subscale; ISSB = Inventory of Socially Supportive Behaviors.
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