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Abstract

This study examined whether cognitive functioning was related to treatment outcomes in persons
with severe mental illness who received a cognitive behavioral therapy (CBT) program for co-
occurring posttraumatic stress disorder (PTSD). The study sample was drawn from a larger
controlled trial of 108 persons with severe mental illness and PTSD comparing the effects of CBT
with treatment as usual on PTSD and related outcomes, with assessments conducted at baseline,
post-treatment, and 3- and 6-month follow-ups. Among the 54 persons in CBT, 49 were
administered a neuropsychological battery at baseline and 40 were exposed to the CBT program.
Statistical analyses of these 40 participants were conducted to evaluate whether cognitive
functioning was related to participation in the CBT program, completion of homework
assignments, and improvements in PTSD, and other outcomes. Cognitive functioning was not
related to participation in CBT or completion of homework. Lower cognitive functioning predicted
less learning of information about PTSD at post-treatment and follow-up, but not less clinical
benefit from CBT in PTSD diagnosis or symptoms, other symptoms, or health. The results suggest
that cognitive impairment does not attenuate response to the CBT for PTSD program in persons
with severe mental illness. Clinical Trials.gov Identifier: NCT00053690
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1. Introduction

Psychologically traumatic events such as physical and sexual abuse/assault, witnessing
violence, and the sudden and unexpected death of a loved one are common in persons with
psychotic and other severe mental illnesses, both before and following onset of the disorder
(Khalifeh et al., 2015; Roy et al., 2014). Trauma exposure in this population is associated
with worse psychiatric and other symptoms, higher levels of substance abuse, worse
psychosocial functioning, and greater use of acute treatment services (Bebbington et al.,
2004; Goodman et al., 2001; Ng et al., 2016). As would be expected from the high rates of
trauma in persons with severe mental illness, high rates of posttraumatic stress disorder
(PTSD) have also been documented (Grubaugh et al., 2011; Mueser et al., 2004). PTSD has
been hypothesized to mediate the association between trauma exposure and worse outcomes
in people with severe mental illness (Cusack et al., 2013; Mueser et al., 2002; Subica et al.,
2011). To address this problem, recent efforts have focused on developing or adapting
treatments for PTSD designed to accommodate the special challenges of this population,
such as lack of social support, psychotic symptoms, cognitive impairment, severe
depression, and suicidal ideation (Mueser et al., 2004; Rosenberg et al., 2001).

In the general population, there is strong evidence for the effectiveness of three
psychotherapeutic approaches to the treatment of PTSD, including prolonged exposure,
cognitive restructuring (also referred to as cognitive processing therapy, cognitive therapy,
and cognitive behavioral therapy), and eye movement desensitization and reprocessing
(EMDR) therapy (Ehring et al., 2014; Watts et al., 2013). Several randomized controlled
trials have established the feasibility and evaluated the effectiveness of adaptations of these
interventions for PTSD in persons with severe mental illness. One randomized controlled
trial from the Netherlands showed that 8 weekly sessions of prolonged exposure or EMDR
were more effective than usual services at reducing PTSD symptoms and diagnoses in 155
persons with a psychotic disorder, with effects maintained at 6 months follow-up (Van den
Berg et al., 2015).

Three randomized controlled trials have evaluated the CBT program for PTSD in persons
with severe mental illness, a 12-16 session individual therapy approach that includes
psychoeducation about PTSD, breathing retraining, and cognitive restructuring to address
trauma-related beliefs (Mueser et al., 2009). The first randomized controlled trial was
conducted in a rural area in northeastern U.S. with 108 persons with serious mental illness
and severe PTSD, and found that the CBT program more effective than usual services at
improving PTSD and depression, with effects maintained three and six months later (Mueser
et al., 2008). The second randomized controlled trial was conducted in an urban area in
eastern U.S. with 201 persons with serious mental illness and severe PTSD, and compared
the CBT program with a brief (three session) program that included just the
psychoeducational and breathing retraining components of the full program (Mueser et al.,
2015). The CBT program was found to be more effective at improving PTSD outcomes and
overall functioning than the brief program, with effects maintained six and 12 months later.
A third randomized controlled trial from the United Kingdom comparing the CBT program
with usual services in 61 individuals with schizophrenia and PTSD reported significant but
comparable reductions in PTSD and other symptoms for both groups at the six month post-
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treatment assessment and 12-month follow-up (Steel et al., 2017). However, participants in
this study had significant less severe PTSD symptoms than those in the two U.S. studies of
the CBT program.

The evidence supporting the effectiveness of the CBT program for PTSD in persons with
severe mental illness raises the question of whether it is more effective for some clients than
others. Cognitive functioning is of particular interest as a potential moderator of treatment
effectiveness. Compared to health controls, significantly greater grey matter loss in the
anterior insula/dorsal anterior cingulate-based network thought to reflect impaired executive
functions has been reported across a diverse range of diagnostic groups (schizophrenia,
bipolar disorder, depression, addiction, obsessive-compulsive disorder, and anxiety) and has
been hypothesized to reflect a shared neurobiologic substrate to mental illness (Goodkind et
al., 2015; McTeague et al., 2017). Cognitive impairment is a common, stable feature of
schizophrenia (Harvey, 2013; Heaton et al., 2001) that shows only modest associations with
symptoms (Hughes et al., 2003; Dominguez et al., 2009; Rund et al., 2004; Ventura et al.,
2010). Two meta-analyses of the research literature on cognitive functioning in
schizophrenia conducted 1990-2006 (Dickenson et al., 2007) and 2006—2013 (Schafer et al.,
2013) reported remarkably similar findings, with large mean effect sizes across all cognitive
tests of g = -0.98 and —1.03, respectively, and the worst performance on digit symbol
coding, g = -1.57 and —-1.55, respectively. Although severity of cognitive impairment is
greater in schizophrenia than bipolar disorder (Bortolato et al., 2015; Depp et al., 2012),
reduced cognitive functioning is often present in bipolar disorder (Dickerson et al., 2004),
and meta-analyses have found lower cognitive performance in persons with bipolar disorder
| compared to healthy controls (Bostock et al., 2017; Torres et al., 2007). Reduced cognitive
functioning has also been proposed to reflect a stable marker of major depression (Bortolato
et al., 2014; Murrough et al., 2011). A meta-analysis by Ahern and Samkovska (2017)
reported that persons with a first episode of major depression demonstrated significant
cognitive impairments compared to healthy controls, with remission associated with small
improvements in processing speed and shifting but persistent impairment in inhibition and
verbal fluency. Meta-analyses of more heterogeneous samples of persons with major
depression on the other hand show moderate deficits across the range of cognitive domains
(Porter et al., 2015).

Reduced cognitive functioning is also predictive of a greater likelihood of developing PTSD
or more severe PTSD symptoms following exposure to a traumatic event (Breslau et al.,
2006; McNally and Shin, 1995; Yurgil et al., 2014), and is a common clinical feature
associated with the disorder (Golier and Yehuda, 2002; Woon et al., 2010). People with
severe mental illness who have lower levels of cognitive functioning benefit less from
psychosocial interventions (Kurtz, 2011) such as social skills training (Kern et al., 1992;
Mueser et al., 1991) and supported employment (McGurk et al., 2003). However, research
has not examined whether cognitive functioning is predictive of attenuated benefit from
cognitive behavioral interventions for PTSD, including the CBT program. The present study
addresses this question.
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2. Methods

This study reports on previously unreported data from a randomized controlled trial of the
CBT program (Mueser et al., 2008). While main study results have been reported previously
(Mueser et al., 2008), data on cognitive functioning as related to treatment participation and
outcomes have not yet been reported. All of the study procedures were approved by the
Rutgers and Dartmouth IRBs. The study took place at four publicly funded community
mental health centers in the northeastern U.S. (New Hampshire and Vermont) and compared
the effectiveness of the CBT program to treatment as usual for improving PTSD and other
psychiatric symptoms in 108 persons with serious mental illness, with assessments
conducted at post-treatment and 3-and 6-month follow-ups.

Intent-to-treat statistical analyses indicated that participants in the CBT program improved
significantly more in PTSD symptoms and diagnosis, knowledge of PTSD, trauma-related
cognitions, depression, and anxiety at post-treatment than those in treatment as usual, with
treatment gains maintained at the follow-up assessments. Furthermore, reductions in PTSD
symptoms in participants who received the CBT program were mediated by decreases in
trauma-related cognitions. Finally, participants with higher rates of homework completion
improved more in PTSD and other symptoms than those with lower rates of homework
completion. The study methods and results have been previously reported (Mueser et al.,
2008).

At the baseline assessment participants who were randomized to the CBT program (but not
those in treatment as usual) were also administered a neuropsychological battery to assess
cognitive functioning. The present report examined the relationship between cognitive
functioning at baseline and response to the CBT program at post-treatment and follow-up.
These cognitive data have not been previously reported.

2.1 Participants

Inclusion criteria for study participants were: 1) minimum 18 years old; 2) meets States of
New Hampshire or Vermont definition of severe mental illness as defined by DSM-1V
(American Psychiatric Association, 1994) and persistent impairment in work, school, or
ability to care for oneself; 3) DSM-IV diagnosis of schizophrenia, schizoaffective disorder,
major depression, or bipolar disorder, based on the Structured Clinical Interview for DSM-
IV (First et al., 1996); 4) current DSM-IV diagnosis of PTSD, based on the Clinician
Administered PTSD Scale (CAPS), schizophrenia version (Blake et al., 1995; Gearon, et al.,
2004); and 5) interested in receiving treatment for PTSD and legally able to and willing to
provide informed consent to participate in the study. Exclusion criteria were: 1)
hospitalization or suicide attempt in the past three months, and 2) substance dependence
within the past three months. Individuals with a DSM-IV diagnosis of borderline personality
disorder, based on the SCID-II (First et al., 1994), were included if they met the other
criteria to participate in the study.

A total of 54 participants were randomized to the CBT program, of whom 49 (91%)
completed the neurocognitive evaluation. The demographic and clinical characteristics of the
participants who received the neurocognitive assessment at baseline are summarized in Table
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1. The average age of the participants was in the mid 40s, with approximately three-quarters
being women, 82% had a major mood disorder and 18% had a schizophrenia-spectrum
disorder, and 67% had borderline personality disorder.

2.2. Assessment instruments

Clinical interviews and self-report measures of PTSD and other psychiatric diagnoses and
symptoms, knowledge of PTSD, and trauma-related cognitions were administered at
baseline, post-treatment, and 3 and 6 months post-treatment, except where noted. The
neurocognitive battery was administered at baseline only

2.2.1. Screening—Potential study participants were identified by administering self-report
screening instruments, including a 16-item abbreviated version of the Traumatic Life Events
Questionnaire (Kubany et al., 2000), followed by the PTSD Checklist (PCL) based on the
most upsetting traumatic event, with a total score of > 45 on the PCL used to indicate
probable PTSD (Blanchard et al., 1996).

2.2.2. Interview-based assessments—PTSD severity and diagnosis were assessed
with the CAPS-Schizophrenia version (Blake et al., 1995; Gearon et al., 2004). Psychiatric
symptoms were assessed with the Brief Psychiatric Rating Scale-Expanded Version (BPRS;
Lukoff et al., 1986).

2.2.3. Self-report measures—Knowledge of PTSD was assessed with the PTSD
Knowledge Test (Pratt et al., 2005), which contains 15 multiple choice questions about
PTSD that are covered in the psychoeducational sessions of the CBT program. The
Posttraumatic Cognitions Inventory (PTCI; Foa et al., 1999) was used to assess trauma-
related cognitions. The PTCI contains 36 items pertaining to common negative beliefs about
oneself, other people, and the world that are often related to traumatic experiences. Each
item is a statement, which the respondent indicates his or her degree of belief in (e.g., “l am
a weak person,”).

Depression and anxiety severity were evaluated with the Beck Depression Inventory-I1
(BDI; Beck et al., 1996) and the Beck Anxiety Inventory (BAI; Beck and Steer, 1993),
respectively. Self-reported mental health and physical functioning were assessed with the
Short Form-12 (Ware et al., 1994).

2.2.4. Neurocognitive battery—Because of the length and overall demands of the
assessment on subjects with multiple stresses and handicaps, we sought to keep the battery
as short as possible while yielding valid and reliable indices of cognitive capacities in key
spheres related to treatment participation. The battery was designed to assess cognition
across a broad range of domains, including attention, information processing speed, verbal
learning and memory, and executive functions based on widely used, standardized
neuropsychological measures. Working memory was assessed with the Digit Span Forward
and Backward (total correct, per condition: Total Digits) from the Wechsler Adult
Intelligence Scale-Revised (WAIS-R; Wechsler, 1998). Information processing speed was
evaluated with the Digit Symbol Substitution Test (DSST) from the WAIS-R (Total Correct).
The California Verbal Learning Test (CVLT; Delis et al., 2000) was used to assess verbal
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learning and memory (Total Correct Trials 1-5 and Total Correct Delayed Recall). The
Wisconsin Card Sorting Test (WCST; Berg, 1948) was employed to assess executive
functions (Number of Categories Obtained, Percent of Perseverative Errors). An overall
composite measure of cognitive functioning was computed by standardizing each of the
cognitive measures (i.e., computing z-scores) and summing the scores.

2.3. Treatments

All study participants continued to receive their usual psychiatric services following
randomization to the CBT program. These services included continued pharmacological
treatment, case management, supportive counseling, and access to psychiatric rehabilitation
programs such as vocational rehabilitation. No efforts were made to modify any of the
services provided to study participants.

2.3.1. Cognitive behavioral therapy (CBT) program—The CBT program is a 12-16
session intervention for PTSD, with individual sessions following a structured format and
including handouts, worksheets, and homework assignments (Mueser et al., 2009). The first
three sessions include instruction in breathing retraining, a self-management strategy for
reducing anxiety (Foa and Rothbaum, 1998) and education about trauma and PTSD. The
remaining 9-13 sessions focus on teaching cognitive restructuring as a skill for coping with
negative emotions. Participants initially learn how to use cognitive restructuring to address
and modify inaccurate thoughts and beliefs related to any negative feeling they are
experiencing. As the participant becomes more adept at cognitive restructuring, the focus
shifts towards using the skill to examine and change inaccurate trauma-related thoughts and
beliefs that underlie PTSD symptoms. Participation in the CBT program was defined a priori
as completion of at least six sessions (Rosenberg et al., 2004).

All sessions were conducted at participants’ local community mental health center, with
regular contact and coordination between the therapist and the treatment teams providing
comprehensive mental health treatment. The therapy was provided by six Ph.D. level
clinicians and one Masters level clinician. Weekly supervision was provided.

2.4, Statistical analysis

First, we examined performance on the neurocognitive battery and computed coefficient
alpha to evaluate the extent to which performance on the different cognitive tests was inter-
correlated. Second, we evaluated exposure to the CBT program for the study participants
who had completed the neurocognitive battery. Third, we conducted #tests or X2 analyses to
compare participants who were “exposed” to the CBT program (completed > 6 sessions) to
those who were not exposed to the program on demographics, baseline clinical functioning,
and performance on the neurocognitive battery. Fourth, we evaluated whether cognitive
functioning was related to follow-through on homework assignments by computing Pearson
correlations between the baseline cognitive composite scores and the percentage of
homework assignments completed for participants who were exposed to the CBT program.

Fifth, to evaluate whether cognitive functioning at baseline predicted response to the CBT
program, we conducted covariance pattern models within general mixed-effects linear
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regression models framework for the continuous outcome variables (Hedeker and Gibbons,
2006). For these models, the post-treatment and 3- and 6 month follow-up scores of each
outcome were the repeated dependent variables, and the predictor variables were the
baseline level of each outcome variable, cognitive functioning (composite score), education
level, primary psychiatric diagnosis, time, and the cognition by time interaction. For the
binary outcome variable of PTSD diagnosis we conducted a similar mixed-effects logistic
regression analysis, excluding baseline PTSD diagnosis as a predictor because all
participants had PTSD at baseline. The main effect for cognition in these analyses is a test of
whether participants with lower levels of cognitive functioning improved less after
completing the CBT program and at the follow-up assessments than participants with more
intact cognitive functioning. The effect for the cognition by time interaction is a test of
whether cognitive impairment at baseline predicted less improvement at some subsequent
assessments than others (e.g., post-treatment vs. 3- or 6-month follow-up). Preliminary
analyses indicated that the cognition by time interaction was not significant for any outcome
variables, and therefore this term was dropped from the analyses.

Last, to explore whether cognitive performance on the individual cognitive tests predicted
improvement in PTSD, we conducted similar mixed-effects linear (or logistic) regression
models to those described above on two PTSD outcomes: PTSD symptom severity and
PTSD diagnosis. We elected to conduct these analyses on only the two primary outcome
variables to minimize the increased risk of committing Type | errors (i.e., rejecting the null
hypothesis of no difference between groups when the null hypothesis is correct) when
performing multiple statistical tests. We fit separate regression models predicting PTSD
severity or diagnosis at post-treatment and the follow-ups from each of the following
cognitive test scores: Digits Total on Digit Span, Total Correct on the DSST, CVLT Total
Correct Trials 1-5, CVLT Total Correct Delayed Recall, WCST Total Categories Obtained,
and WCST Percent Perseverative Errors. For each regression model, in addition to including
the cognitive test score as a predictor, education level, diagnosis, and time were also
included as predictors, as well as the cognition by time interaction. For the linear regression
models predicting PTSD symptom severity, PTSD severity at baseline was also included as a
predictor. As in the preliminary analyses of the cognitive composite scores described above,
the cognition by time interaction was not significant for any of the individual cognitive tests
for any of the outcome measures, and was dropped from the final analyses. For these
analyses, a significant effect for a cognitive test score indicates that cognitive performance at
baseline on that test was a significant predictor of PTSD at post-treatment and follow-up
after controlling baseline PTSD, education level, and diagnosis.

Participants’ performance on the individual tests in neurocognitive battery is summarized in
Table 2. We used a psychometric conversion table to determine T scores from WAIS scaled
scores (Brock, 2017). We employed conventional clinical descriptors of cognitive test
performance (Mejia-Arango et al., 2015) to indicate the level of cognitive functioning in the
Table (e.g., low average = 1-1.5 SDs below average; mildly impaired = 1.5-2 SDs below
average; moderately impaired = 2-3 SDs below average). We used clinical descriptors
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associated WAIS performance (e.g., average is 25% below the mean to 75% above mean) to
determine level of impairment.

The overall level of cognitive functioning was in the mildly impaired range, and ranged from
low average for Digit Span and the DSST to moderately impaired for Percent Perseverative
Errors on the WCST. The coefficient a on the summary scores for the cognitive tests in the
battery was 0.86, indicating high internal consistency among the different measures.
Examination of the correlations between the individual cognitive tests and the total score
indicated that the lowest was r=0.48 (for DSST) and the highest was r=0.77 (for CVLT
Total Correct, Trials 1-5).

Among the 49 participants who were randomized to the CBT program and who completed
the neurocognitive battery at baseline, 40 (81.6%) were exposed to the program (i.e.,
completed > 6 sessions). The XZ analyses and #tests comparing the 9 participants who were
not exposed to the program with the 40 participants who were exposed on the demographic
and baseline clinical and cognitive variables indicated one significant difference. Participants
with a lifetime substance use disorder were less likely to be exposed to the program (9/14 or
64.3%) than those without such a disorder (3/34 or 91.2%), XZ =5.16, df=1, N=48, p=
0.016.

Among the 40 participants who were exposed to CBT program, the average rate of
homework completion was 50% (range: 0%-92%.) The Pearson correlation between the
baseline cognitive composite score and the percentage of homework assignments completed
for participants who were exposed to the CBT program was 0.12 (NS). Thus, participants
with higher levels of cognitive functioning did not tend to complete more homework
assignments to practice the breathing retraining and cognitive restructuring skills than
participants with less intact cognitive functioning.

The results of the general mixed-effects linear regression and logistic analyses that evaluated
whether cognitive functioning predicted improvements in PTSD and related outcomes are
summarized in Table 3. Cognitive functioning was a significant predictor of only one
outcome variable: improvement on the PTSD Knowledge Test: participants with lower levels
of cognitive functioning at baseline learned less information about PTSD at the post-
treatment and follow-up assessments compared to participants with more intact cognitive
functioning.

In order to illustrate the association between baseline cognitive functioning and learning of
information about PTSD, the participants were divided into low or high cognitive
functioning groups based on a median split of the cognitive composite measure, and their
scores on the PTSD Knowledge Test were plotted over the four assessment points (see
Figure 1). Although the high and low cognitive functioning groups appeared to have similar
levels of knowledge at the last (6-month) assessment, the mixed effects linear regression
analyses indicated that the baseline cognition by time interaction was not statistically
significant. This means that after controlling for baseline knowledge, higher levels of
cognitive functioning at baseline predicted greater knowledge scores across all three post-
CBT assessments points (post-treatment, 3- and 6-month follow-ups), with no significant
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differences in prediction between those assessments. The baseline composite cognitive score
did not predict improvement on any of the other outcome variables, including PTSD
diagnosis and symptoms, anxiety or depression, other psychiatric symptoms, health, or
trauma-related thoughts (s > 0.05).

None the 12 mixed-effects linear (or logistic) regression analyses examining whether
individual cognitive test scores predicted PTSD symptom severity or PTSD diagnosis after
treatment were statistically significant (ps > 0.05).

4. Discussion

The randomized controlled trial that this analysis is based on showed that the 12—-16 session
CBT program was a more effective treatment for PTSD in persons with severe mental illness
than usual care (Mueser et al., 2008). Specifically, participants assigned to the CBT program
improved more than those assigned to treatment as usual in PTSD diagnosis and symptoms,
other symptoms, and self-reported health, as well as trauma-related cognitions and
knowledge about PTSD, with treatment gains maintained at 3- and 6-month follow-ups. The
present analysis found that among the participants in the CBT program who completed at
least six sessions (i.e., were “exposed” to the program), performance on a
neuropsychological battery administered at baseline was not related to clinical change in
PTSD outcomes, interview-based or self-reported other symptoms or health, or trauma-
related cognitions. When individual cognitive test scores were examined as predictors of
improvement in PTSD symptom severity or diagnosis, none were statistically significant.

While participants with lower levels of cognitive functioning appeared to benefit clinically
from the CBT program just as much as those with higher levels, cognitive functioning was
significantly related to changes in a non-clinical outcome variable: knowledge about PTSD.
Participants with lower levels of cognitive functioning learned less information about PTSD
during CBT than those with better cognitive functioning. Interestingly, Jahn et al. (2011)
also found that lower neurocognitive functioning predicted less learning of illness
knowledge during psychoeducation for schizophrenia.

The guidelines for implementing the CBT program may provide a clue for why cognitive
functioning predicted learning about PTSD but not clinical change in PTSD and related
outcomes (Mueser et al., 2009). The CBT program is based on cognitive theories that posit
PTSD emerges following exposure to a traumatic events that results in excessively negative
appraisals of the event or the person’s reaction to it, and a disturbance in autobiographical
memory about the trauma leading to re-experiencing symptoms (Ehlers and Clark, 2000;
Ehlers et al., 2005; Horowitz, 1986). The CBT guidelines indicate that the primary role of
education about trauma and PTSD is to harness the client’s motivation for treatment.
Cogpnitive restructuring, on the other hand, is aimed at teaching a self-management skill for
dealing with negative feelings that involves identifying, challenging, and correcting
inaccurate thoughts or beliefs underlying those feelings, beginning with any negative
feelings but eventually targeting trauma-related cognitions underlying PTSD. Because of the
central role of cognitive restructuring in targeting PTSD, the treatment manual recommends
spending no more than three sessions on psychoeducation, regardless of the amount of
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information learned, in order to have enough time to teach cognitive restructuring over the
remaining 10-13 sessions. The fixed, limited amount of time spent on education about
PTSD may have posed a greater challenge to learning this information for individuals with
lower levels of cognitive functioning. The longer amount of time in the program for teaching
cognitive restructuring, and opportunities to practice this skill afforded by homework, may
have been sufficient for clients with lower cognitive abilities to learn and apply this skill to
thoughts and beliefs related to their traumatic experiences, resulting in no association
between baseline cognitive functioning and clinical benefit from the CBT program.

The implications of the observed association between cognitive functioning and reduced
learning of information about PTSD are unclear. Although one goal of psychoeducation is to
motivate clients to actively participate in the CBT program, clients with lower levels of
cognitive functioning were not less likely to be successfully engaged and exposed to the
program. It is possible that psychoeducation about the nature of PTSD also serves to
normalize PTSD symptoms by explaining that they are common reactions to a traumatic
event, which could reduce negative appraisals of those symptoms and distress associated
with them, as well as facilitate cognitive restructuring related to PTSD symptoms. More
research is needed to understand the contribution of psychoeducation about PTSD to clinical
improvements in the disorder following CBT, and more broadly about the role of
psychoeducation in the treatment of persons with severe mental illness (Lincoln et al., 2007).

Some research has suggested that impaired cognitive functioning can attenuate the benefits
of illness self-management and social skills training programs due to its effects on reducing
attendance at treatment sessions (Fardig et al., 2016; Kern et al., 1992). In the present study,
cognitive functioning at baseline was not related to either attendance at treatment sessions
(i.e., exposure to the program) or to the completion of homework assignments, which may in
part account for the comparable clinical outcomes of participants with a range of different
levels of cognitive functioning.

Although cognitive functioning was not related to clinical improvements in PTSD and other
symptoms in this study, the overall diagnostic composition of the sample was primarily
mood disorders (81.7%), with only 18.3% schizophrenia or schizoaffective disorder.
Cognitive impairment tends to be particularly pronounced in people with schizophrenia
(Harvey, 2013), but are a common feature of mood disorders as well (Dickerson et al., 2004;
Mclntyre and Lee, 2016; Ragguett et al., 2016). Somewhat consistent with this, the cognitive
functioning of the overall sample was in the low average range for processing speed and
short-term memory, and was in the mild to moderate range of impairment for learning and
memory and executive functions. Most of the research suggesting that cognitive functioning
is a predictor of response to psychosocial treatment in persons with severe mental illness has
been conducted with samples of clients who have schizophrenia or with mixed diagnostic
samples including a higher proportion of persons with schizophrenia (Kurtz, 2011; McGurk
and Mueser, 2004). Research is needed to evaluate whether cognitive functioning is
predictive of response to the CBT program in clients with more compromised cognitive
functioning.
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Several limitations of this study should be considered. First, the neurocognitive assessment
was limited, and a more comprehensive battery would have permitted a finer grain analysis
of the relationships between different domains of cognitive functioning and benefit from the
CBT program. Second, the neurocognitive battery was administered only to the study
participants who had been randomized to the CBT program and not those in the treatment as
usual group, precluding the ability to evaluate whether cognitive functioning was a
differential predictor of response to treatment vs. usual care. Third, the sample size was
relatively small, and thus this study had limited statistical power to detect associations
between cognitive functioning and treatment outcomes.

These limitations notwithstanding, this study was the first to evaluate whether cognitive
functioning is related to response to an intervention targeting PTSD in people with severe
mental illness. The fact that level of cognitive functioning was not predictive of clinical
benefit from the CBT program is encouraging, and suggests that the methods in the program
for teaching cognitive restructuring are robust, and may be useful when working with a
range of persons with different diagnoses and levels of cognitive functioning. More research
is needed to evaluate the effects of the CBT for PTSD program on other clinical populations,
and to further explore whether cognitive functioning is related to treatment outcomes.
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Highlights

Cognitive behavioral therapy (CBT) is effective at treating posttraumatic
stress disorder (PTSD) in people with severe mental illness.

It is unknown whether cognitive impairment limits response to CBT for
PTSD in persons with severe mental illness.

A neuropsychological battery was administered at baseline to participants in
trial who received a CBT program to evaluate whether it predicted
participation in the program or treatment outcomes.

Reduced cognitive functioning predicted learning less information about
PTSD at post-treatment and 3- and 6-month follow-ups, but was not related to
participation in CBT or PTSD or other clinical outcomes.

Cognitive impairment does not appear to limit clinical benefit from CBT for
PTSD in people with severe mental illness
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Cognitive Functioning and Learning
Information in CBT for PTSD
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Figure 1.
Changes in Knowledge About PTSD Following CBT Program for Participants with High vs.

Low Baseline Cognitive Functioning
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Categorical variables N %
Gender

Male 13 26.5%

Female 36 73.5%
Race

White 43 87.8.%

Other 6 12.2%
Marital Status

Never Married 15 30.6%

Ever Married 34 69.4%
Highest Level of Education

Some elementary school 1 2.0%

Completed 8™ grade 4 8.2%

Some high school 7 14.3%

Completed high school or GED 19 38.8%

Some college or technical school 10 20.4%

Completed associates degree 2 4.1%

Completed bachelors degree 6 12.2%
Current Employment Status

Not employed 46 93.9%

Employed 3 6.1%
Psychiatric Diagnosis

Major depression 26 53.1%

Bipolar disorder 14 28.6%

Schizophrenia 5 10.2%

Schizoaffective disorder 4 8.1%
Borderline Personality Disorder

Absent 36 73.5%

Present 13 26.5%
Lifetime Substance Use Disorder

Absent 34 70.8%

Present 14 29.2%
Continuous Variables Mean SD
Age 44.04 10.07
Lifetime psychiatric hospitalizations | 12.48 22.51
Months since last hospitalization 38.10 56.30
Age at first hospitalization 28.56 12.46
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Demographic and Clinical Characteristics of Study Participants
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Table 2

Baseline Cognitive Performance of Study Participants (N = 49)

Cognitive Test Mean | SD | T.gcore@ | Level of Impairment
Digit Span

Digits Forward 8.90 2.10

Digits Backward 5.84 2.36
Digits Total 14.74 | 4.46 43 Low Average
Digit Symbol

Total Correct 5453 | 17.39 40 Low Average
California Verbal Learning Test

Total Correct, Trials 1-5 4161 | 11.85 36 Mildly Impaired

Total Correct, Delayed Recall 8.10 3.38 31 Mildly Impaired
Wisconsin Card Sorting Test

Total Categories Obtained 2.20 2.27 34 Mildly Impaired

Percent Perseverative Errors 33.68 | 21.20 22 Moderately Impaired

aBased on population norms, average £50, SD=10
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