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Abstract
Depression is the leading cause of disability and a major cause of morbidity worldwide, with societal costs now upwards 
of 1 trillion dollars across the globe. Hence, extending current efforts to augment prevention outcomes is consistent with 
global public health interests. Although many prevention programs have been developed and have demonstrated efficacy, 
studies have yet to demonstrate that CBT is effective in preventing symptoms in populations at risk for developing depression 
induced by pharmacological substances. Using a randomized, controlled design, this pilot study reports on the feasibility and 
preliminary effects of a novel, guided symptom exposure augmented cognitive behavioral prevention intervention (GSE-CBT) 
in a sample diagnosed with Hepatitis C at risk for developing medication induced depression. Results demonstrated that the 
guided symptom exposure augmented CBT (GSE-CBT) was feasible in this population and was delivered with high integrity. 
Although not statistically different, we observed a pattern of lower depression levels in the GSE-CBT group versus those in 
the control group throughout. This pilot study demonstrates that a psychosocial prevention intervention is feasible for use 
in patients at risk for developing pharmacologically induced depression and that a guided symptom exposure augmented 
CBT protocol has the potential to prevent symptoms of depression that develop as a side effect to taking these medications. 
Results are preliminary and future studies should use larger samples and test the intervention in other populations.
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Introduction

Depression is one of the most common illnesses across the 
globe, and is the leading cause of disability as well as a 
major cause of morbidity worldwide (Greden 2001; Kes-
sler et al. 2005; World Health Organization 2017). Approxi-
mately 4.3% of the global population (322 million people) 
meet criteria for depression annually and 6.7% meet criteria 
over their lifetime (Kessler et al. 2007; Hasin et al. 2005, 
2018; World Health Organization 2017). Suicide rates 
among mood disordered outpatient populations range 
between 2–10% and can be as high as 15% among inpatient 
individuals suffering from major depression (Welton 2007). 
Depression is associated with comorbid disorders (e.g., 
anxiety, substance abuse, personality disorders), cognitive 
deficits (e.g., decision-making difficulty, poor short-term 
memory), and poorer physical wellbeing. Social and occu-
pational impairments tend to endure well beyond remission 
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and individuals with depression are at a heightened risk for 
recurrence, and have an increased likelihood and frequency 
of relapse with each successive episode. Depression also 
has deleterious effects on family members. For example, 
studies show that children of depressed individuals are at 
an increased risk for negative psychological and physical 
outcomes (Weissman et al. 2006). Societal costs associated 
with depression are also significant. Although costs associ-
ated with treating and preventing depression are consider-
able, costs associated with decreased production, sick leaves, 
increased healthcare utilization, premature death, and other 
factors that are affected by the experience of an untreated 
mood disorder are far greater by comparison, and are now 
upwards of 1 trillion dollars across the world (Kessler et al. 
2008; World Health Organization 2017). Costs to the indi-
vidual, family, and society are even higher when accounting 
for the unmet potential of sufferers.

The efficacy of cognitive and behavioral therapies (CBT) 
for the treatment of depression has been well demonstrated 
in patients presenting with primary depression (Beltman 
et al. 2010; Cuijpers et al. 2010, 2011; Di Giulio 2010; Dim-
idjian et al. 2006; Hofmann et al. 2012; Jorm et al. 2008; 
Hollon et al. 2005; Tolin 2010; van Straten et al. 2010), 
and in those suffering from comorbid depression associated 
with medical illnesses such as AIDS, diabetes, M.S. TMJ, 
chronic pain, and cancer (Church 1998; Edelman et al. 1999; 
Hopko et al. 2008; Li et al. 2017; Safren et al. 2009, 2012; 
Soroudi et al. 2008; Tovote et al. 2017; van Straten et al. 
2010; Ye et al. 2018). However, even under the most optimal 
circumstances, existing treatments succeed in reducing the 
burden of depression disorders by only 35% (Cuijpers et al. 
2008), suggesting that more needs to be done to alleviate the 
burden of illness.

Targeting depression before it begins is another way to 
minimize its impact. Efforts to prevent depression are espe-
cially critical given that having a first episode of depression 
increases the likelihood of suffering additional episodes of 
depression in the future, and given that each episode leads 
to mounting disability and costs to the individual, family, 
and society. Many studies have demonstrated the efficacy of 
CBT in preventing depression (Cuijpers et al. 2011; Munoz 
et al. 2010). CBT has been used to help prevent depression 
in the general population without known risk factors (i.e., 
universal programs; Horowitz et al. 2007; Pössel et al. 2011; 
Shochet et al. 2001; Wahl et al. 2011), in people with several 
known risk factors for the illness (i.e., selective programs; 
Beardslee et al. 2013; Garber et al. 2009; Munoz et al. 1995; 
Seligman et al. 2007), and in those with sub-clinical symp-
toms of depression (i.e., indicated programs; Allartvan Dam 
et al. 2007; Clarke et al. 1995, 2001; Gillham et al. 1995; 
Seligman et al. 1999; Stice et al. 2010; Vázquez et al. 2016). 
A few studies have shown that CBT is also effective in pre-
venting depression in individuals with medical illnesses 

(Kohn et al. 2000; Pitceathly et al. 2009; Sharpe et al. 2001; 
Silberbogen et al. 2012).

However, research has yet to target or demonstrate that 
a psychosocial intervention is effective in preventing symp-
toms of depression induced by pharmacological substances. 
Up to 40% of individuals who receive a course of Interferon 
(IFN), a medication used to treat a variety of medical ill-
nesses such as multiple sclerosis and HCV, develop symp-
toms of depression in addition to other side effects (e.g., 
Dieperink et al. 2000; Mohr et al. 1997; Pariante et al. 1999; 
Robaeys et al. 2007) and consequently either discontinue or 
are withdrawn from medical treatment, and may have mor-
tality secondary to non-completion of medical treatment. 
Most develop symptoms of depression between one to three 
months of IFN treatment (e.g. Horikawa et al. 2003; Lucaciu 
and Dumitrascu 2015; Robaeys et al. 2007; Schäfer et al. 
2007) and suicidal symptoms occur in up to one-quarter of 
individuals (Lucaciu and Dumitrascu 2015; Sockalingam 
et al. 2011). Hence, extending current efforts to prevent 
depression in these populations is imperative.

Furthermore, although research shows that preventive 
CBT programs can help to reduce the occurrence of new 
mood episodes (Cuijpers et al. 2011), the observed effect 
sizes (e.g Hedges g = .22 in Jane-Llopis et al. 2003) of pre-
vention programs in general are lower compared to those 
observed in treatment studies of MDD (Cohen’s d = .73; 
Robinson et al. 1990), with universal programs showing the 
smallest effect sizes in comparison to selective or indicated 
programs (Challen et al. 2014; Calear and Christiansen 
2010; Cuijpers et al. 2008; Garber et al. 2009; Horowitz 
and Garber 2007; Merry et al. 2004; Spence et al. 2005; Tak 
et al. 2016). Hence, extending current prevention efforts to 
further augment outcomes is a global priority given that the 
disease burden of depression continues to increase each year 
(Cuijpers 2011, 2017; Cuijpers et al. 2012).

The comparably smaller effects observed in prevention 
studies could be due to several reasons; for example, indi-
viduals with no symptoms or subclinical symptoms, by defi-
nition, are not ill or as ill and, consequently, results may be 
limited by a floor effect. Relatedly, because CBT relies on 
a skills-based approach, teaching skills to counteract symp-
toms that are not yet present (or impairing) may be one pos-
sible reason such programs have lower effect sizes. One way 
to enhance effects in the absence of symptoms may be to 
artificially induce symptoms of a psychological illness in 
order to help individuals without current symptoms under-
stand and tolerate symptoms of depression when they arise 
in the future, and to facilitate their acquisition and practice 
of cognitive and behavioral skills. Although induction of 
moods has been used routinely to assess vulnerability to 
depression (Gotlib and Joormann 2010; Ingram and Ritter 
2000; Newman and Sears 2015), inducing moods or other 
symptoms of an illness have not been used as an intervention 
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to inoculate people against depression or other psychological 
conditions. However, principles of medical vaccination have 
demonstrated that receiving low levels of a physical illness 
are successful in inoculating individuals against a variety 
of medical illnesses. Although the mechanism to inoculate 
against psychological illnesses are quite different from those 
of medical illnesses, the strategy of inducing symptoms has 
been successfully used in the psychosocial treatment of anxi-
ety disorders (Barlow 2014; Clark and Beck 2010) and may 
be worth investigating to see if it is successful in preventing 
psychological illnesses. In other words, the use of interocep-
tive exposure to treat anxiety offers a model for its use as 
an attempt to inoculate individuals against the development 
of a future psychological illness. Further, confronting emo-
tional experiences without distraction, suppression, escape, 
avoidance, or judgment is a key feature of cognitive and 
behavioral treatments in general (Allen et al. 2008; Clark 
and Beck 2010; Hayes et al. 1996; Linehan 1993) and is 
believed to help individuals confront and overcome emo-
tional avoidance strategies that exacerbate negative emotions 
(Allen et al. 2008). Although strategies to induce interocep-
tive symptoms and to tolerate negative emotions and over-
come emotional avoidance have been used successfully to 
treat anxiety disorders (Barlow 2014; Clark and Beck 2010) 
and depression (Farchione et al. 2012; Hayes et al. 2004), 
inducing a mood and other symptoms of a psychological ill-
ness and then teaching people to allow themselves to experi-
ence emotional states and symptoms in order to prevent the 
future impact of depression, anxiety, or other psychological 
illnesses has not yet been tested.

Using principles of medical vaccination, prior work in 
CBT treatments of anxiety and other conditions, and meth-
ods to study depression vulnerability as guides, the pre-
sent study incorporated a novel psychological vaccination 
protocol with the goal of preventing future symptoms of 
depression in individuals at risk for developing depression 
induced by pharmacological substances. We incorporated 
a novel guided symptom exposure (GSE) protocol to bet-
ter educate participants on symptoms of depression and 
to facilitate their learning of CBT skills - with the goal of 
preventing future episodes of sadness from developing or 
becoming prolonged, distressing, and impairing (Guided 
Symptom Exposure Augmented CBT – GSE-CBT; McGinn 
et al. 2008). The hypothesis was that by inducing and guid-
ing participants to experience symptoms triggered during 
a depressive episode, participants might be better able to 
understand symptoms of depression and how they fluctu-
ate, to better grasp the purpose of the CBT intervention, 
and to tolerate symptoms and practice and generalize the 
skills when—and if—they later experienced symptoms of 
depression. Specifically, the guided symptom exposure was 
developed as a psychological “vaccination” against future 
depression, whereby non-depressed individuals were asked 

to undergo symptom induction exercises and then guided to 
(1) understand and tolerate induced symptoms of depres-
sion without distraction, suppression, escape, avoidance, or 
judgment, (2) learn through experience that emotions such 
as sadness and other symptoms of depression are normal and 
can be transient, and (3) understand and modify maladap-
tive thoughts and behavioral urges associated with negative 
emotions and symptoms.

Given that psychosocial prevention efforts have not yet 
targeted individuals at risk for developing pharmacologically 
induced depression, this study represents the first attempt to 
prevent depression induced by pharmacological substances 
using a psychosocial intervention. The intervention was 
tested in a group of individuals with Hepatitis C (HCV) for 
whom the imminent risk of depression was high because 
they would soon receive a medication known to lead to 
depressive symptoms—interferon-α (IFN). The added ben-
efit of testing the intervention in this population was that we 
had an estimate of imminent rates of conversion to depres-
sion absent any intervention. Typically, one of the challenges 
faced by prevention researchers is that it is difficult to predict 
who will ultimately get depressed and when.

HCV-infected populations have significant challenges, 
including a high rate of drug use and poor utilization of 
health care resources that could limit the efficacy of CBT. 
Given these factors, it was important to assess if a structured 
psychotherapeutic intervention could be feasibly conducted 
on this complicated, medical sample at risk for pharmaco-
logically induced depression. If the treatment proved to be 
feasible and showed preliminary effects in this population, 
it could also be useful to evaluate it in a fully powered trial 
with this and other populations of individuals at risk for 
depression.

The primary aim of the pilot study was to examine the 
feasibility of a guided symptom exposure enhanced CBT 
protocol (GSE-CBT) to prevent symptoms of depression in a 
sample at risk for pharmacologically induced depression. We 
also assessed the preliminary efficacy of the GSE-CBT inter-
vention at mitigating pharmacologically induced depressive 
symptoms. We hypothesized that our intervention, including 
the novel guided symptom exposure paradigm, would be fea-
sible in this sample, and would result in smaller increases in 
depressive symptoms over the course of follow-up, relative 
to individuals in the control group.

Method

Participants

18 participants (Intervention = 12; Control = 6) were 
enrolled in the study. The sample was composed of 16% 
Caucasians (n = 3), 33% Hispanics (n = 6), and 50% Blacks 
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(n = 9). Due to recruitment challenges related to meeting 
medical eligibility criteria outlined in detail below, we were 
able to recruit only half the proposed number of participants. 
The majority of participants were recruited from the primary 
care and liver specialty clinics of an academic hospital in an 
extremely low income, under-represented minority neigh-
borhood in New York City and had a diagnosis of HCV 
and prior substance abuse. Additional recruitment was done 
via advertisements in local newspapers and in community 
settings. All study procedures were approved by the Mount 
Sinai Medical Center Institutional Review Board (IRB) and 
the Albert Einstein College of Medicine IRB. The study was 
funded by the National Institute of Health.

Procedure

All participants completed the informed consent process and 
were administered a demographic questionnaire, the Patient 
Health Questionnaire 9-item form (PHQ-9; Kroenke et al. 
2001), and the Beck Depression Inventory II (BDI-II; Beck 
et al. 1996). Although both were used as outcome meas-
ures, the PHQ-9 was primarily added as a means to exclude 
those with existing depression while the BDI was used as 
the primary outcome measure. Participants inclusion criteria 
were: English speaker; sixth grade reading level; treating 
physician determination that participant was ready to begin 
treatment with IFN and ribavirin for HCV. Exclusion criteria 
included: actively abusing illicit drugs or alcohol (metha-
done use was acceptable); medical contraindications to a 
standard course of IFN/ribavirin therapy; less than 1 year of 
life expectancy given the long, arduous course of the medi-
cal regimen; current participation in CBT or in any struc-
tured psychotherapy; antidepressant medication initiated less 
than 6 months before enrollment; severe comorbid psycho-
pathology including bipolar disorder, personality disorder, 
psychotic disorder, or active suicidal ideation. Participants 
were also excluded if current depression as assessed by the 
Patient Health Questionaire-9 (PHQ-9); determined by five 
of nine items answered positively for “more than half the 
days” and endorsing feeling depressed or little interest or 
pleasure in doing things). Measures were administered by 
study personnel to all participants to determine eligibility.

The study used a randomized, controlled design. 
Patients were informed that they would be receiving infor-
mation and support sessions to help facilitate their treat-
ment with interferon therapy but were blinded to whether 
they were in the intervention or the control arm. Patients 
who met eligibility were randomized in blocks of six at a 
time (four participants’ assigned to the GSE-CBT group 
and two participants assigned to the control group) (see 
Fig. 1), using a computer-generated random number. The 
random assignment was conducted by an independent per-
son not involved in the study. Unbalanced randomization is 

indicated in early phase trials, where the aim of investiga-
tion is to explore critical treatment dimensions (e.g., fea-
sibility, dose, schedule, compliance etc.) that are needed 
to determine clinical utility and plan for future larger 
RCTs (Hey and Kimmelman 2014). This justification is 
particularly compelling when there are grounds for believ-
ing, as was the case in this study, that intervention dimen-
sions such as feasibility or compliance are vital even in 
the absence of efficacy. Additionally, a larger sample size 
in the active treatment group (compared to 1:1 randomi-
zation) confers a gain in statistical power for monitoring 
feasibility issues, response rates, or certain adverse events. 
Uneven allocation is also recommended when study treat-
ments are especially costly, or in this case extensive in 
terms of assessment, or when there is a mall sample size 
with a group therapy that recruits in a rolling fashion. 
Finally, unbalanced randomization improves accrual given 
that potential participants perceive that they have a higher 
chance of receiving active treatment and when therapy is 
deemed to be effective, thus allowing for minimization of 
the control group (Hey and Kimmelman 2014).

Participants, in both groups, received baseline measures 
(CBT week 1), at the visit when IFN was initiated (CBT 
week 4, IFN week 0) and when they received future injec-
tions. IFN injections for individuals with HCV Genotypes 
2 and 3 were scheduled on IFN weeks 0, 2, 4, 8, 12, 18, 
24 given that a shorter course of IFN is indicated for these 
two Genotypes. HCV Genotypes 1 and 4 have a longer 
course of IFN and hence these participants received injec-
tions on IFN weeks 2, 4, 8, 12, 18, 24, 30, 36, & 42. Par-
ticipants received $20 for each visit, and a pass for public 
transportation to get to the session. The assessments were 
handed out, collected, and de-identified by personnel who 
were blinded to whether patients were in the intervention 
or the control arm.

Participants in the intervention group received three 
group GSE-CBT sessions three weeks prior to initiation of 
IFN, one group session when IFN was initiated, and four 
sessions following IFN initiation (see Fig. 2). A licensed 
clinical psychologist specializing in CBT conducted inter-
vention sessions. Participants in the control arm of the study 
received eight support group sessions to coincide with the 
eight GSE-CBT group sessions attended by the active group 
(see Fig. 2). The frequency of sessions was front-loaded 
because the risk for developing IFN-induced depression is 
greatest during the first 3 months (Horikawa et al. 2003). 
Both groups received a reminder call prior to each group ses-
sion, Additionally, all participants were assigned a “buddy” 
within the group who was responsible for calling to remind 
them of upcoming sessions and to generally be available to 
talk. Comparable efforts were made to retain subjects in both 
groups; both the active and control groups received incen-
tives and reminder calls for attending.
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Guided Symptom Exposure Augmented CBT 
(GSE‑CBT)

The intervention (McGinn et al. 2008) was comprised of a 
prevention program using a series of eight, 90-min, face-
to-face group GSE-CBT sessions. Each GSE-CBT session 
included a brief didactic component in which participants 
were given specific information on a particular CBT skill 
(e.g., cognitive restructuring). The didactic components 
were followed by group discussion focused on mastering the 

skill to target the cognitive, behavioral, and somatic symp-
toms of depression. Culturally relevant examples were used 
and issues specific to HCV were discussed based on prior 
studies examining the nature of symptoms in patients with 
HCV undergoing IFN (Krauskopf et al. 2010; McGinn et al. 
2005; McGinn 2016). For example, HCV is a stigmatized 
disease and many people do not discuss their diagnosis with 
loved ones. Thus, how to discuss their illness was a topic 
in one session, as was the importance of seeking out social 
support.

Assessed for eligibility (n=39)

Excluded  (n=21)
♦ Not meeting inclusion criteria (n= 13) ????
♦ Declined to participate (n= 8)
♦ Other reasons (n= 0)

Analysed  (n= 12)
♦ Excluded from analysis (give reasons) (n=0)

Discontinued GSI-CBT intervention (give reasons) (n= 2) Both 
decided against starting IFN

Withdrawn from study before GSI-CBT was completed (n-2) 
(1) Did not respond to IFN so was withdrawn by the medical team 
(2). Required surgery unrelated to study so was withdrawn by the 
medical team

Lost to follow-up after CBT group ended (give reasons) (n=5). 
Two participants had HCV Gen 2/3 so completed IFN at 24 weeks. 
Three participants decided to discontinue IFN. 

Allocated to intervention (n= 12)
♦ Received allocated intervention (n= 12)
♦ Did not receive allocated intervention (give reasons) (n=0) 

Discontinued control intervention (give reasons) (n= 5) – (1) 
voluntarily decided to stop IFN (2) voluntarily decided to stop 
IFN (3) voluntarily decided to stop IFN (4) Voluntarily decided to 
stop IFN (5) Voluntarily decided to stop IFN

Lost to follow-up after control group ended (give reasons)
(n=1) The only person left in the control group continued on in 
the study and completed all assessments. 

Allocated to control (n= 6)
♦ Received allocated control (n=6)
♦

Analysed  (n=6)
♦ Excluded from analysis (give reasons) (n=0)

Allocation

Analysis

Follow-Up

Randomized (n= 18)

Enrollment

Fig. 1   Study flow diagram
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Participants were encouraged to regularly practice skills 
learned in each session for homework. This was facilitated 
by a client workbook, which included information on the 
topics covered in each session, including basic information 
on HCV and its treatment, depression, and CBT. Sessions 
included psychoeducation, behavioral activation, social 
support, guided symptom exposure, cognitive restructur-
ing, and relaxation and mindfulness exercises. The focus of 
the first six sessions was to learn and practice techniques so 
that participants would have the necessary skills to utilize 
these strategies if they developed symptoms of IFN-induced 
depression. Sessions seven through eight were designed to 
help participants consolidate skills and practice skills in 
between sessions.

The third session included the novel guided symptom expo-
sure paradigm that was intended to teach participants how to 
fully experience symptoms triggered such as a sad emotions, 
so that they would better understand how to use the cogni-
tive behavioral therapy skills, should they later start feeling 
depressed. The symptom exposure consisted of a guided pro-
tocol that triggered emotions and symptoms that were likely to 
be triggered upon receipt of IFN. Based on stimuli successfully 
used in induction studies (Gotlib and Joormann 2010; Ingram 
and Ritter 2000; Newman and Sears 2015), symptoms were 
induced in the present study by guiding participants to pair 
stimuli such as sounds and songs while imagining a person-
ally relevant memory. Patients were educated on symptoms 
of depression and then guided to tolerate and accept symp-
toms rather than avoiding them or retreating from them, and 
to understand that the emotions and symptoms were tempo-
rary and would eventually pass on their own. Patients were 
also guided not to uncritically accept or believe depressogenic 
cognitions that could arise during the mood induction or to act 
upon depressogenic behavioral urges. A positive mood was 

induced at the end of the session to demonstrate the contrasting 
effects of a positive mood on thoughts and behaviors, and to 
reinforce their learning that emotions vary and fluctuate over 
time. Patients were asked to practice the taped guided symp-
tom exposure in-between sessions, and were assigned to use 
the same skills during naturally occurring moments of depres-
sion. For example, patients were asked to allow themselves to 
accept rather than retreat from naturally occurring moments 
of sadness, irritability, and fatigue in-between visits, to accept 
depressogenic thoughts as symptoms of depression but not to 
believe them as if they were true, and to act in opposition to 
depressogenic behavioral urges.

Support Group

Participants randomized to the control group also met for 
a series of eight, 90-min, face-to-face group support group 
sessions and were given standardized patient information 
developed from recommendations by the Centers for Disease 
Control and Prevention and National Institutes for Health 
during these sessions. The groups reviewed the basics of 
IFN, and what to expect during medical treatment in terms 
of side effects. Participants were taught how to monitor for 
certain side effects such as depression and anemia. Ses-
sion time was then spent in informal discussions between 
members aimed at offering one other with socialization and 
support.

Measures

Patient Characteristics

Using a structured demographic questionnaire, study per-
sonnel assessed patient medical history including substance 

Fig. 2   Study procedure program
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use (intravenous drug use, alcohol and other) and other rel-
evant comorbid medical disorders. Psychiatric history was 
also assessed, including whether or not the participant had a 
past diagnosis of depression, current psychopharmacological 
interventions, and current psychotherapeutic interventions. 
Additionally, study personnel administered the Mini-Mental 
Status Exam to determine whether their cognitive function 
was sufficient to participate.

Intervention Integrity: Intervention Adherence 
and Intervention Competence

The study evaluated intervention integrity by conducting 
adherence and competence assessments.

Observer Rated Adherence  Adherence to the manual for 
the GSE-CBT group was assessed by a review of vide-
otapes of random selected sessions to determine whether 
the therapist adequately addressed each component of the 
intervention. Using a random number generator, tapes were 
selected for adherence rating from three groups of session 
data: tapes from early, middle, and late in treatment. This 
stratified selection process is in line with recommendations 
advising representative samples (Waltz et  al. 1993), and 
renders a total of 33% of data reviewed. A three-item (yes/
no) adherence rating scale was developed for each session, 
itemizing the topics and CB techniques that were supposed 
to be covered. Adherence raters were doctoral candidates 
in clinical psychology. Three raters were bachelors level 
raters and two of the five raters were advanced, masters-
level students with training in delivering CBT. Ten hours 
of training was provided, which encompassed a review of 
the treatment manual and principles of adherence rating. 
Raters also practiced coding sessions after which discrepan-
cies were discussed and consensus achieved. Each sampled 
tape was reviewed by two raters. These ratings were used to 
establish overall levels of adherence and competence for the 
study, with interrater reliability calculated for the adherence 
scale ratings using observed percentage agreement (Mow-
bray et al. 2003); raters agreed on between 72% and 95% of 
items across sessions.

Observer Rated Competence  Intervention competence was 
assessed by an experienced licensed clinical psychologist 
with an expertise in delivering and supervising CBT, as well 
as prior experience in serving as a therapist and conducting 
competence ratings in clinical studies. 20% of sessions were 
randomly selected for review of competence. Intervention 
competence was represented as the mean score for all 12 
items of the CTS-R, a revised version of Young and Beck’s 
Cognitive Therapy Scale (1980), which is scored on a 0–6-
point Likert scale for each session (Blackburn et al. 2001). 
This version has good psychometrics, with high internal 

consistency indicated by an average Cronbach’s alpha of .95 
across raters. Interrater reliability is reflected in a Pearson 
correlation of .87 for total scores, and product moment cor-
relations ranging from .42–.67 for individual items (Black-
burn et al. 2001). The CTS-R has 12 items, rated on a seven-
point Likert scale from “incompetent” to “expert” and 
includes excellent anchors for each item to facilitate raters’ 
discrimination between different levels of competence on 
each skill. The items on the CTS-R also lend themselves 
well to a group intervention, making it an appropriate meas-
ure for the current inquiry.

All raters were unaware of subjects’ depression ratings, 
were not involved in administering the protocol, and did not 
have a vested interest in the outcome.

Intervention Feasibility

Consistent with established criteria for assessing feasibility 
(Orsmond and Cohen 2015), the present study evaluated the 
acceptability and suitability of the intervention, as well as 
participant response to the intervention. Towards assessing 
acceptability and suitability of the intervention, the study 
assessed participants’ attendance, comprehension, engage-
ment, completion of therapy assignments, and satisfaction. 
Participants were asked to complete brief quizzes follow-
ing each session in order to assess their engagement and 
comprehension of the session content. This was also seen 
as an indirect way of assessing therapist adherence to the 
manual and was reported as the mean percentage of cor-
rectly answered items on session review questionnaires. The 
therapist was also asked to indicate the percentage of the 
assigned homework completed by each patient at the end 
of each session. The mean percentage of completion of in-
between therapy assignments was also used as a measure of 
intervention feasibility. Finally, patients were asked to indi-
cate their satisfaction with the intervention and to indicate 
which of the intervention components were most useful to 
them.

Depressive Symptoms

Depressive symptoms were assessed at baseline (CBT 
week 0), at Interferon initiation (CBT week 4, IFN week 0), 
and at each subsequent IFN infusion (weeks 2, 4, 8, 12, 18, 
24, 30, 36, & 42). Depression was assessed using two meas-
ures: the BDI-II (Beck et al. 1996) and the PHQ-9 (Kroenke 
et al. 2001). The PHQ-9 is a nine item self-report measure 
designed to screen for and diagnose depression. It has strong 
psychometric properties (Kroenke et al. 2001; Wittkampf 
et al. 2009) and good test–retest reliability (Kroenke et al. 
2001). For this study, a score of ten or higher indicated a 
moderate level of depression (Kroenke et al. 2001). Cron-
bach’s alpha varied across administrations in our sample, 
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α = . 62–.83. The BDI-II is a 21-item self-report scale that 
assesses the severity of a variety of depressive symptoms. 
A score of 20 or greater is considered clinically significant 
depression, and a score of 13–19 is considered mild depres-
sion (Beck et al. 1996). In our study, a score of 13 or higher 
was considered to indicate clinically significant depres-
sion. This measure has been found to be reliable and valid 
in assessing current depressive symptomatology in clinical 
populations and nonclinical populations (Beck et al. 1996) 
and in populations with medically related depression (Wil-
liams et al. 2002). The test–retest reliability is .93 (Beck 
et al. 1996). This measure has good internal consistency; in 
our study Cronbach’s alpha ranged from .80 to .88.

Analytic Plan

Intervention integrity was established by conducting 
observer rates adherence and competence assessments of 
the delivered intervention. The outcomes for assessing feasi-
bility were patient attendance, engagement/comprehension, 
completion of between session therapy assignments, and 
patient satisfaction reports. Efficacy was assessed by com-
paring symptoms of depression between the GSE-CBT and 
control groups using the PHQ-9 and the BDI-II. Repeated 
measures ANCOVA, controlling for depression scores on 
the PHQ-9 and BDI, as well as antidepressant use (at the 
eligibility assessment) evaluated differences in depressive 
symptoms on both the PHQ-9 and the BDI-II over the course 
of the follow-up period. Analyses were conducted according 
to the intention-to-treat principle. Due to the longitudinal 
nature of this study, missing data were anticipated; miss-
ing data points were filled using last observation carried 
forward.

Results

Participant Characteristics

The intervention and control groups did not differ on any 
of the demographic or baseline clinical characteristics (see 
Table  1). Baseline depression scores on both the BDI-
II (t(16) = 0.41, p = 0.68) and the PHQ-9 (t(16) = 0.48, 
p = 0.64) were not statistically different between the inter-
vention and control groups.

Intervention Integrity

Overall, the study therapists delivered 83% of the intended 
content, with adherence rates ranging from 67 to 97% across 
sessions, suggesting good fidelity to the protocol. Mean total 
CTS-R scores for the rated sessions were 59.5 and mean 

item scores were 4.75, indicating that the intervention was 
delivered skillfully.

Intervention Feasibility

Intervention Attendance

On average, 64% (8/12) of participants attended each session 
of the GSE-CBT group. 78% of people (on average) attended 
the first three sessions, and 55% (on average) attended the 
last three sessions of GSE-CBT. By comparison, 50% on 
average (3/6) attended each session of the support group. 
Although 89% percent attended the first three sessions of 
the support group, only 28% attended the last three sessions 
of the support group.

Finally, eight of the 12 participants (66%) in the GSE-
CBT group versus only one of the six participants in the con-
trol group (16%) remained on IFN until the end, and hence 
completed all group sessions (week 24) (Relative risk = 4.00; 
95% CI: 0.64 ~ 25,02). Four people in the GSE-CBT group 
were withdrawn from IFN early by the medical team and 
hence couldn’t remain in the GSE-CBT group - one person 
didn’t respond to IFN and the other required emergent sur-
gery unrelated to depression, HCV, or IFN. And, although 
two people in the GSE-CBT group voluntarily discontinued 
IFN (and hence had to drop out of GSE-CBT), their rea-
sons for discontinuation were because they did not want to 
continue receiving IFN, not a wish to stop attending GSE-
CBT therapy—no participant stopped attending GSE-CBT 
therapy, but continued with IFN.

Table 1   Demographic and clinical characteristics of sample at base-
line

Treatment Control
N 12 6

N (%)

Female 5 (42) 4 (67)
Age 55 53
Asian 0 (0) 0 (0)
Hispanic 3 (16) 3 (16)
White 2 (11) 1 (5)
Black 7 (38) 2 (11)
Employed 3 (25) 3 (50)
High school graduate 9 (75) 4 (67)
Suicidal ideation 0 0
Taking an anti-depressant 6 (50) 1 (17)
Engaged in psychotherapy 7 (58) 3 (50)
M (SD)
 BDI baseline 9.75(7.) 8.17 (7.8)
 PHQ-9 baseline 3.58(3.4) 2.83 (2.6)
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Attrition rates from IFN were higher once therapy group 
sessions ended. Only three patients in the intervention arm 
and one patient from the control group completed the final 
follow-up assessment at week 42. However, of the remaining 
8 intervention group patients in the study, the medical team 
discontinued two because they achieved a sustained viral 
response (successful removal of the virus) at week 24 and 
did not voluntarily drop out.

Comprehension and Engagement

On average, participants were able to correctly answer 89.2% 
of post-session questions (SD = 8.9%), indicating that the 
intervention was adequately delivered and understood.

Homework Completion

Patients in the GSE-CBT group completed 73% of the 
assigned homework, indicating good engagement.

Patient Satisfaction

Seven out of the eight patients who completed the GSE-
CBT group reported in a survey that they were satisfied with 
the intervention, and of all the strategies learned, found the 
psychoeducation and the guided symptom induction com-
ponents to be the most useful in dealing with the onset 
of depressive symptoms. Six out of the eight participants 
reported that the relaxation exercises were the least useful.

Intervention Efficacy

Results did not show a significant difference between the 
groups at post-test. There was no main effect of group on 
depression scores, as measured by the BDI, F(1) = 2.60, 
p = .129; partial eta2 = .16 (see Fig. 3). There was no main 

effect of group on PHQ-9 scores, F(1) = 2.05, p = .174; par-
tial eta2 = .13 (see Fig. 4). Unfortunately, given that this was 
a feasibility study, the samples size was small. As a result, 
these analyses are underpowered for efficacy so the results 
must be interpreted with caution. It is notable that the aver-
age change in BDI-II score from eligibility to week 4 for the 
GSE-CBT group was .17, and for the control group it was 
4.0. Similarly, the average change in PHQ-9 score was 1.58 
for the GSE-CBT group and was 2.83 for the control group. 
These differences were maintained through the end of the 
study, see Fig. 5.

Discussion

The present pilot study demonstrated the feasibility of a CBT 
protocol augmented with a unique guided symptom expo-
sure component (McGinn et al. 2008) to prevent pharmaco-
logically induced depression in a medically compromised, 

Fig. 3   BDI-II scores at each time point

Fig. 4   PHQ-9 scores at each time point

Fig. 5   Differences in change in depression scores from baseline to 
Week 4 and Week 42 (16 weeks following therapy end)
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economically disadvantaged, urban, predominantly ethnic 
minority sample. Results also showed that patients in the 
GSE-CBT group were engaged, compliant with therapy 
assignments, demonstrated good comprehension of the 
material, and reported a high degree of satisfaction with 
the CB intervention. Although this was a small, pilot study 
underpowered for demonstrating efficacy, the study also 
suggested a pattern of lower depression scores as measured 
by the BDI-II and the PHQ-9 in the intervention group as 
compared to the control group, which was present across 
the course of the intervention. However, given the small 
sample size and given that results did not reach statistical 
significance, these results may very well have been caused 
by chance and must be considered extremely preliminary.

Of note, the individuals in the control group received 
more psychological support than individuals who normally 
get IFN. Hence, the finding that the depression trajectory 
was more promising in the GSE-CBT group even with an 
active control is encouraging. Our pilot results suggest that 
a non-pharmacological intervention is feasible and has the 
potential to be efficacious in reducing pharmacologically 
induced depression in a medically compromised population. 
Using a non-pharmacological intervention such as CBT to 
prevent pharmacologically induced depression in a medi-
cally ill sample is unique. The present study is the first study 
to examine effects of a non-pharmacological intervention 
to prevent symptoms of pharmacologically induced depres-
sion. Furthermore, only one other small feasibility treatment 
study—to our knowledge—has examined the impact of a 
non-pharmacological intervention on the treatment of phar-
macologically induced depression (Silberbogen et al. 2012).

Results showed that GSE-CBT was delivered with good 
integrity; fidelity to the intervention was high and the inter-
vention was delivered with a high degree of skill. Although 
more patients completed the GSE-CBT group versus the 
control group (8:1) and more people who had attended the 
GSE-CBT group versus the control stayed on their medical 
regimen and completed all follow-up assessments (3:1), the 
number was too small to make meaningful comparisons and 
attrition rates were high in both groups, particularly once 
therapy groups ended. We did not anticipate the degree of 
financial and other barriers (e.g., incarceration, eviction). 
Specifically, challenges associated with housing and pov-
erty were a factor in participants’ ability to attend visits 
and continue with IFN, and to receive the full preventive 
intervention in some cases. Although none of the partici-
pants chose to discontinue GSE-CBT, few people completed 
IFN whether voluntarily or involuntarily, resulting in small 
numbers of participants in both the GSE-CBT and control 
groups. Although under ideal circumstances, a retention 
rate of 66% would be disappointing, our sample was unique 
in the level of burden participants were under, as we have 
elaborated above. Additionally, a 34% dropout rate (20% 

if those who were involuntarily withdrawn are excluded) 
is not inconsistent with rates of dropout reported for CBT 
outcome studies in general (Fernandez et al. 2015). Because 
the ultimate goal of the GSE-CBT intervention is to prevent 
depression in people at risk for depression—not merely to 
prevent depression in a group receiving a medical interven-
tion—we anticipate that in a population with fewer compli-
cations, GSE-CBT would be even more feasible.

The study has many limitations such as the use of self-
report measures, and the lack of measures of the unique 
mechanism (guided symptom exposure). Additionally, 
given that this was a small, pilot study designed to examine 
feasibility, it was underpowered for efficacy. We also faced 
recruitment challenges largely related to participants need-
ing to meet medical eligibility criteria, and relatedly, being 
able to begin group CBT at the same time given the compli-
cated medical tests that they needed to undergo in order to 
determine eligibility (e.g., liver biopsies). Hence, we were 
able to recruit only half the proposed number of partici-
pants. Still, the small sample size is a notable limitation as 
is the rate of attendance and attrition. Further, randomiza-
tion, although a critical design element of efficacy studies, 
may be unreliable in small samples. Hence, designing future 
studies with larger samples is of vital importance. However, 
although IFN treatment differed across condition given that 
more patients attended the intervention group and fewer 
patients dropped out of the intervention group, the fact that 
we still saw greater decreases in depression in the interven-
tion group despite this is notable.

Notwithstanding the limitations, this is the first study 
to evaluate the effects of a psychotherapeutic intervention 
on preventing the future occurrence of pharmacologically 
induced depression symptoms, as well as the first study 
to evaluate the impact of an innovative, guided symptom 
exposure augmented CBT intervention to prevent future 
onset of negative symptoms and illnesses. Mood induc-
tion has been used to examine vulnerability to depression 
in prior studies (Gotlib and Joormann 2010; Ingram and 
Ritter 2000; Newman and Sears 2015), but has not been 
studied as an intervention to treat or prevent depression. 
Although strategies to induce interoceptive symptoms and 
tolerate negative emotions and overcome emotional avoid-
ance have been used successfully to treat anxiety disor-
ders (Barlow 2014; Clark and Beck 2010) and depression 
(Allen et al. 2008; Farchione et al. 2012; Hayes et al. 1996; 
Linehan 1993), they have not been used to prevent emo-
tional illnesses. However, these studies offer a reasonable 
justification to study the induction of symptoms of an ill-
ness as a means to prevent an illness. GSE-CBT is unique 
in that it induces symptoms in asymptomatic individuals 
and then guides them to understand, experience, and tol-
erate aroused emotions and symptoms in order to mini-
mize the future impact of negative moods and symptoms. 
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Although future studies will need to assess if the guided 
symptom exposure component adds benefit beyond tra-
ditional CBT components, it was notable that seven out 
of the eight patients who completed the GSE-CBT group 
reported in a survey that they were satisfied with the inter-
vention, and of all the strategies learned, found the psych-
oeducation and the guided symptom exposure components 
to be the most useful in dealing with the onset of depres-
sive symptoms. Six out of the eight participants reported 
that the relaxation exercises were the least useful.

Because the results were promising, but not conclusive, 
it is important that this preventive intervention be tested 
on larger samples. Given that prevention studies typically 
have smaller effect sizes than treatment studies, testing 
this model with larger sample sizes based on power analy-
ses and numbers recruited in prior prevention studies as a 
guide, is particularly critical. Future studies should exam-
ine the effects of GSE-CBT on individuals in universal 
samples, and in other at-risk and indicated populations. 
For future studies involving HCV or other at-risk popu-
lations with complicated psychosocial situations, it will 
be important to incorporate services to address poverty, 
housing, and other factors that are likely to interfere with 
participation.

In summary, our study suggests that a psychosocial 
intervention (GSE-CBT) maybe a feasible intervention for 
patients who develop pharmacologically induced depres-
sion and has the potential to mitigate or prevent the onset 
of depressive symptoms. Although a small sample size, and 
high attrition and dropout rates for IFN limited our ability 
make inferences from the results of this study, our results 
found that individuals who received GSE-CBT exhibited 
a non-significant pattern toward lower dropout and lower 
symptoms of depression following initiation of IFN. In 
contrast, those in the control group had more dropouts and 
showed a pattern of increasing depressive symptomatol-
ogy—consistent with the expected depressogenic effects of 
IFN—over the course of the study. Because depression may 
actually prevent an individual from starting or completing 
IFN, which is a potentially life-saving medical treatment 
for many medical conditions even beyond Hepatitis C, it is 
worth conducting future studies to examine the effects of 
GSE-CBT in a larger sample receiving IFN or other medical 
regimens. Furthermore, future studies examining the effects 
of GSE-CBT might demonstrate better retention and effi-
cacy for preventing depression in non-medical samples; we 
recommend that future studies also examine the effects of 
GSE-CBT in preventing anxiety and depressive disorders 
in other at-risk or universal populations.
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