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A B S T R A C T

Purpose
A significant number of survivors of hematopoietic stem-cell transplantation (HSCT) report
enduring adverse effects of treatment, including illness-related post-traumatic stress disorder
(PTSD) symptoms and general distress. We report results of a randomized clinical trial that tested
the effects of a 10-session, telephone-administered cognitive-behavioral therapy (CBT) interven-
tion on PTSD, depression, and distress symptoms.

Methods
Survivors who had undergone HSCT 1 to 3 years earlier (N � 408) were assessed for study eligibility.
Those who met study eligibility criteria (n � 89) completed a baseline assessment that included a
clinical interview and self-report measures of PTSD symptoms (the primary outcome) and depression
and general distress (the secondary outcomes). Next, they were randomly assigned to CBT or an
assessment-only condition. Survivors in the CBT group completed 10 individual telephone-based CBT
sessions (T-CBT) that included strategies to reduce PTSD symptoms, depression, and general distress.
Follow-up assessments occurred at 6, 9, and 12 months after the baseline assessment.

Results
Linear mixed-model analyses revealed that, compared with HSCT survivors in the assessment-only
condition, survivors who completed T-CBT reported fewer illness-related PTSD symptoms, including
less avoidance (P � .001) and fewer intrusive thoughts (P � .05) as well as less general distress
and fewer depressive symptoms (P � .05) even after controlling for potential demographic and
medical covariates. These results were consistent across the three follow-up assessments.

Conclusion
A brief, telephone-administered CBT intervention developed for HSCT survivors is an efficacious
treatment for reducing illness-related PTSD symptoms and general distress.

J Clin Oncol 28:3754-3761. © 2010 by American Society of Clinical Oncology

INTRODUCTION

Hematopoietic stem-cell transplantation (HSCT)
is an increasingly common treatment for hemato-
logic and lymphoid cancers and nonmalignant
diseases.1 Many survivors of HSCT experience
long-term medical and psychological adjustment
problems, such as post-traumatic stress disorder
(PTSD) symptoms.1-2 These symptoms include in-
trusive thoughts, avoiding reminders of illness ex-
periences, and physiologic arousal on exposure to
illness-related cues.3 Research suggests that as
many as 41% of survivors of HSCT experience
persistent PTSD symptoms up to 10 years post

transplantation3-8 and that general distress and de-
pressive symptoms affect up to 40% of survivors.2

Cognitive-behavioral therapy (CBT) has been fo-
undtoreducecancer-relatedadjustmentproblems.9-12

For example, a 10-session cognitive-behavioral in-
tervention reduced depression among patients with
early-stage breast cancer.13 With noncancer trauma
populations, including military veterans and survivors
of sexual assault, CBT has reduced PTSD symptoms
and psychiatric comorbidities, such as depression.14-15

On the basis of these prior CBT trials11,13,15-16

and our clinical experience with patients who have
cancer and who survived HSCT,17 we developed a
telephone-administered CBT (T-CBT) intervention
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for survivors of HSCT that focused on the maladaptive emotional
reactions to illness and transplantation. We hypothesized that this
intervention would reduce symptoms of illness-related PTSD (the
primary study outcome), general distress, and depression (the second-
ary study outcomes) in survivors of HSCT. We tested this hypothesis
by comparing psychologic outcomes of a T-CBT group to those of an
assessment-only control group. Treatment effects were evidenced either
by a significant study group main effect or by a significant time-by–study
group interaction. On the basis of unpublished pilot data for this study, a
main effect for treatment group was anticipated for the continuous mea-
sure of PTSD, as the pilot data indicated that, even in the absence of
treatment, a decline in PTSD symptoms occurred over time. Because no
pilot data were obtained for the categoric measure of PTSD or for the
measures of distress and depression, there were no clear a priori
hypotheses with regard to a significant main effect for treatment con-
dition or an interaction between time and treatment. Finally, we
explored the influence of demographic and medical factors on
the outcomes.

METHODS

Participants

Potential participants were recruited from Memorial Sloan-Kettering
Cancer Center, the Mount Sinai School of Medicine, and Hackensack Univer-
sity Medical Center. Inclusion requirements were HSCT performed 12 to 36
months before study enrollment, English fluency, 18 years of age or older, and
significant distress as indicated by at least one of the following three criteria:
probable illness-related PTSD on the PTSD Checklist-Civilian Version
(PCL-C) by using the three- or four-symptom cluster criteria;8,18 subclinical
PTSD symptoms as indicated by scores one or more standard deviations
greater than the PCL-C mean; or general distress with some PTSD symptoms
as indicated by scores exceeding the clinical cutoff on any two subscales of the
Brief Symptom Inventory19 (BSI) or the BSI Global Severity Index and, ac-
cording to either PCL-C scoring method, scores exceeding the cutoff for at
least one PTSD symptom cluster.

Survivors were excluded from study participation if they were currently
awaiting another transplantation or receiving treatment for disease relapse;
had severe cognitive impairment assessed with the six-item Mini-Mental State
Exam;20 experienced active psychosis assessed with six items from the Psy-
chotic Symptoms module of the Structured Clinical Interview for the Diag-
nostic and Statistical Manual of Mental Disorders fourth edition text revision
(DSM-IV-TR);21 reported suicidal ideation assessed with one item from the
Beck Depression Inventory22 and one from the BSI;19,23 or had substance
dependence assessed with the four-item Rapid Alcohol Problems Screen-424

and the two-item Conjoint Screen25 for alcohol and other drug problems.

Procedures

After approval by the institutional review boards, oncologists or their
representatives identified potentially eligible survivors of HSCT. Each survivor
was mailed a letter and brochure describing the study, a consent form, and
psychosocial questionnaires. Trained research assistants obtained verbal con-
sent from survivors via telephone. Participants first completed a telephone
screening interview that assessed sociodemographics and symptoms of PTSD,
general distress, and depression. Next, those who met study eligibility criteria
completed a baseline telephone interview that included a PTSD diagnostic
interview and measures of PTSD, general distress, and depressive symptoms.
Computerized random assignment occurred approximately 1 week postbase-
line. Interviewers were blinded to participant group assignment.

Intervention

The 10-session manualized T-CBT intervention was delivered during a
period of 10 to 16 weeks. The first session was approximately 90 minutes in
duration, and sessions 2 to 10 were approximately 60 minutes. Interventionists

were postdoctoral psychology research fellows who completed 12 hours of
training with an expert in CBT for PTSD and study team members. They were
supervised individually and as a group by senior CBT clinicians throughout
the study. The intervention manual from a previous study17 was revised, and
participants received a workbook to accompany the telephone sessions. The
intervention included education regarding illness-related PTSD symptoms
and CBT (eg, characterizing PTSD symptoms in cancer and other trauma
populations and ways in which CBT can reduce these symptoms), self moni-
toring and alteration of maladaptive beliefs,26 guided exposure to cues associ-
ated with PTSD symptoms,27 enhancement of social support through training
in communication skills,28-30 and relaxation training31 (study manual avail-
able from K.D.). Each component focused on distress related to the partici-
pant’s disease and transplantation. The percentage of participants who
completed each session ranged from 92% for sessions 1 and 2 to 79% for
sessions 7 to 10. The mean number of sessions attended by the participants was
8.36 (standard deviation [SD], 3.27).

Follow-Up

Baseline measures were readministered during three telephone follow-up
interviews.Follow-ups occurred approximately 6 months (mean, 5.71 months;
SD, 1.97), 9 months (mean, 8.57 months; SD, 2.21), and 12 months after the
baseline assessment (mean, 12.16 months; SD, 1.86).

Measures

PCL-C. The PCL-C18 is a measure of illness-related PTSD symptoms
previously used with survivors of HSCT.3 The PCL-C yields a total score and
subscale scores for intrusive thoughts, avoidance, numbing, and hyperarousal.8

BSI. The BSI19 is a questionnaire that assesses general psychological
distress. Because general distress and depressive symptoms often co-occur
with PTSD,7 the Global Severity Index (GSI) and the depression subscale were
used in this study.

Clinician-Administered PTSD Scale for DSM-IV. The Clinician-
Administered PTSD Scale for DSM-IV (CAPS)32 is a structured diagnostic
interview that is based on DSM-IV criteria for PTSD. The CAPS is sensitive to
short-term changes in PTSD symptoms.32-33

Sociodemographic and medical variables. Participants reported their
sociodemographic data, and medical information, such as the type of trans-
plantation and graft-versus-host disease (GVHD), was obtained from chart
review at screening and approximately 6 to 12 months postbaseline.

Statistical Analysis

Before undertaking the main analyses, all continuous explanatory and
outcome variables were assessed for normality and the presence of outliers.
The primary analyses focused on PTSD symptoms by using a linear mixed-
model repeated measures approach for the continuous PCL-C scores (SAS
Proc Mixed, version 9.2; SAS Institute, Cary, NC) and a Generalized Estimat-
ing Equations (GEE) model for the binary PTSD diagnosis that is based on the
CAPS (SAS Proc Genmod, version 9.2; SAS Institute). Because both the linear
mixed-model and GEE procedures utilize all the data each participant pro-
vided (even if the participant was a study dropout), an intent-to-treat (ITT)
framework was implemented. For each outcome, the model included the main
effects for time, the distress criteria for study entry, study group, and the
time-by–study group interaction. Two-tailed tests of significance were em-
ployed. Treatment effects were evidenced either by a significant study group
main effect or by a significant interaction between time and study group.

Two secondary outcomes (BSI Global Distress and BSI Depression) were
also evaluated by using the same ITT approach. Probabilities for these four
outcomes were Sidak adjusted for correlated multiple outcomes (average
correlation, 0.56; adjusted probability for significance, 0.0280). In additional
secondary analyses, covariates were examined on the basis of correlations of
the sociodemographic and medical variables with each outcome.

RESULTS

Demographic and Medical Characteristics

Of the 1,434 survivors approached regarding the study, 452 con-
sented to participate, and 408 of these individuals completed the
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screening assessment to determine eligibility (Fig 1). Common rea-
sons for inability to complete screening were inability to contact the
participant (n � 25) and participant refusal (n � 6). Ten participants
were not screened because the study ended before they could be
scheduled. None of the variables that had a sufficient amount of

nonmissing responses (eg, age, ethnicity, sex, time elapsed since treat-
ment) were significant predictors of screening completion by using
logistic regression.

Of the 408 participants screened, 89 (21.8%) met study dis-
tress criteria and were randomly assigned. Of these 89 participants,

HSCT survivors identified
(N = 1,434)

Prescreened for 
preliminary eligibility

(n = 751)

Assessed for eligibility
(n = 408)

Randomly allocated
(n = 89)

Allocation:
patients

Allocation:
care providers

Follow-up
Dropped
   Cancer relapsed, thus no longer eligible

 

Three centers performing intervention
   Patients treated at HUMC
   Patients treated at MSSM
   Patients treated at MSKCC

Allocated to T-CBT intervention
Received allocated intervention
Did not receive allocated intervention
   Lost to follow-up prior to session
   Cancer relapsed prior to session

Excluded
   Not meeting distress or PTSD symptom criteria
   Withdrew consent
   Psychiatric AE
   Medical AE
   Lost to follow-up
   No longer eligible
   Study ended

Did not qualify after pre-screen
Did not meet inclusion criteria
   Not English speaking
   Does not live within 90 minutes
   < 18 yrs of age
   Waiting for another transplant
   < 12 months post-transplant
   > 36 months post-transplant
Other reasons
   Receiving treatment for malignancy
   Deceased
   Did not receive HSCT
   Referring oncologist refused to refer 
      for medical reasons
   Medical reasons determined by study team
      (e.g., in hospital, relapse)
   Other

(n = 253)
(n = 112)
(n = 43)
(n = 7)
(n = 1)

  (n = 15)
(n = 11)

   (n = 35)
(n = 141)
  (n = 8)
(n = 77)
  (n = 1)

(n = 7)
   

(n = 45)
   (n = 3)

*

†

(n = 319)
(n = 251)
(n = 22)
(n = 1)
(n = 1)

 (n = 23)
(n = 5)

(n = 16)

(n = 52)
(n = 48)
(n = 4)
(n = 1)
(n = 3)

Allocated to assessments-only condition
Completed assessments
Did not complete assessments
   Death

Excluded
   Withdrew consent
   Medical AE
   Lost to follow-up
   No longer eligible
   Study ended

Qualified but refused
Qualified but lost prior to consent

 
Refused prior to prescreen
Accurate contact information but could not 
   be reached, lost prior to prescreen
Outdated address or phone information,
   lost prior to prescreen

 
(n = 156)

(n = 385)

(n = 142)

Not Prescreened

(n = 29)
(n = 17)

(n = 44)
   (n = 6)

(n = 2)
(n = 25)
(n = 1)

(n = 10)

(n = 37)
(n = 36)
(n = 1)
(n =1)

 

 
(n = 23)
(n = 6)

(n = 19)

Four care providers
Number of patients treated by each provider

(median = 14, min = 1, max = 27)

 

Three centers performing assessment
   Patients treated at HUMC
   Patients treated at MSSM
   Patients treated at MSKCC

 

 
(n = 17)
(n = 4)

(n = 15)

(n = 1)
(n = 1)

Dropped
   Lost to follow-up
   Cancer relapsed, thus no longer eligible

(n = 2)
(n = 1)
(n = 1)

Analysis
(n = 81) Analyzed (n = 34)Analyzed (n = 47)

Qualified for screening
(n = 498)

Consented to study
(n = 452)

Fig 1. CONSORT: telephone-based cognitive-behavioral therapy (T-CBT) trial participant flow. (*)Inclusion criteria were modified during the study to include individuals who
lived beyond 90 minutes of a site. However, by the time criteria were modified to include these seven individuals, they were ineligible due to being longer than 36 months
post-transplant. (†)Not including seven individuals referred to above. HSCT, hematopoietic stem-cell transplantation; PTSD, post-traumatic stress disorder; AE, adverse event;
HUMC, Hackensack University Medical Center; MSSM, Mount Sinai School of Medicine; MSKCC, Memorial Sloan-Kettering Cancer Center.
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Table 1. Baseline Sociodemographic and Clinical Characteristics

Characteristic

T-CBT Group (n � 47) Assessment-Only Group (n � 34)

No. of Participants % No. of Participants %

Age, years
Mean 52.19 49.38
Standard deviation 10.5 13.41
Range 27-71 19-74

Sex
Female 19 40.4 22 64.7
Male 28 59.6 12 35.3

Ethnicity
African American 2 4.3 0 0
White 39 83.0 27 79.4
Hispanic 3 6.4 3 8.8
West Indian 0 0 2 5.9
Other 3 6.4 1 2.9

Marital status
Married or equivalent 36 76.6 20 58.8
Never married 6 12.8 8 23.5
Separated 1 2.1 2 5.9
Divorced 1 2.1 3 8.8
Widowed 1 2.1 1 2.9
Engaged to be married 2 4.3 0 0

Education
High school or less 9 19.1 8 23.5
Some college 8 17.0 8 23.5
College/graduate degree 30 63.8 18 52.9

Income, $
Less than 19,999 5 10.6 3 8.8
20,000-39,999 2 4.3 2 5.9
40,000-59,999 8 17.0 7 20.6
60,000-79,999 6 12.8 5 14.7
Greater than 80,000 25 53.2 14 41.2
Missing 1 2.1 3 8.8

Time since transplantation, years
Mean 23.38 22.08
Standard deviation 7.41 6.69
Range 13-36 14-38

Disease status
Free of disease 25 53.2 19 55.9
Alive with disease 14 29.8 6 17.6
Missing 8 17.0 9 26.5

Transplantation type
Autologous 28 59.6 12 35.3
Allogeneic 17 36.2 18 52.9
Missing 2 4.3 4 11.8

GVHD
Chronic GVHD 2 4.3 3 8.8
History of acute GVHD 3 6.4 7 20.6

Hospitalizations after discharge, months
0 18 38.3 13 38.2
1-2 15 31.9 9 26.5
3-4 6 12.8 2 5.9
More than 4 1 2.1 2 5.9
Missing 7 14.9 8 23.5

Disease type
Non-Hodgkin’s lymphoma 7 14.9 7 20.6
Hodgkin’s lymphoma 3 6.4 5 14.7
Acute and chronic myeloid leukemia 10 21.3 5 14.7
Acute and chronic lymphoid leukemia 0 0 4 11.8
Myelodysplastic syndrome or myeloproliferative disease 5 10.6 4 11.8
Multiple myeloma or amyloidosis 18 38.3 3 8.8
Other 0 0 1 2.9
Missing 4 8.5 5 14.7

Abbreviations: T-CBT, telephone-based cognitive-behavioral therapy; GVHD, graft-versus-host disease.
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two were lost to follow-up, and six withdrew because of serious
adverse events and/or disease relapse. This resulted in a final sam-
ple of 81 participants.

Table 1 presents descriptive statistics by group assignment. At
study entry, 15 (19%) of the 81 participants met criteria for a
three-symptom cluster diagnosis of PTSD, and 58 (72%) met
criteria for a four-symptom cluster diagnosis of PTSD. Almost all
participants (n � 78 [96%]) met criteria for general distress with
some PTSD symptoms.

Primary Outcome: Post-Traumatic Stress Disorder

Symptoms—Total Score

A main effect for treatment group was anticipated and, indeed,
the ITT analysis of post-traumatic stress symptoms (ie, PCL-C)
yielded a significant (t(80) � 2.37; P � .0201) main effect for study
group in favor of T-CBT (MControl � 33.03; 95% CI, 29.87 to 36.18;
MT-CBT �28.34; 95% CI, 25.04 to 31.62). Mean scores for this primary
outcome can be found in Table 2.

Because the two groups differed significantly on the total PCL-C
score and because there is evidence that the PCL-C scale consists of
four factors (intrusive thoughts, avoidance, hyperarousal, numbing),8

follow-up analyses were conducted to examine intervention effects on
these four symptom clusters.

Post-Traumatic Stress Disorder Symptoms:

Cluster Subscales

The ITT analysis of intrusive thoughts yielded a significant
(t(80) � 2.60; P � .011) main effect for study group in favor of T-CBT
(MControl � 10.36; 95% CI, 9.10 to 11.62; MT-CBT � 8.62; 95% CI, 7.77
to 9.48). The ITT analysis of avoidance also yielded a significant
(t(80) � 3.95; P � .001) main effect for study group again in favor of
T-CBT (MControl �4.13; 95% CI, 3.60 to 4.65; MT-CBT �2.98; 95% CI,
2.59 to 3.37). There were, however, no treatment effects for the numb-
ing or hyperarousal subscales.

Primary Outcome: PTSD Diagnosis

Next, we conducted an ITT GEE analysis of the PTSD diagnosis
that was based on the CAPS. There was no a priori reason to expect
either a significant study group main effect or a time-by–study group
interaction. There was a significant (z � �2.22; P � .027) time-by–

study group effect. To understand this interaction, group differences
were examined at the beginning and end of the assessment period (ie,
at baseline and 12 months postbaseline). As expected, there were no
significant (z � 1.10; P � .27) study group differences at baseline.
However, at the 12-month follow-up, there was a significant (z �
�2.06; P � .04) difference in the log odds of not being diagnosed with
PTSD (odds ratio ]OR], 0.07; 95% CI, 0.006 to 0.88) in favor of the
T-CBT group. Mean log odds scores for each group across time are
listed in Table 2.

Secondary Outcome: BSI General Distress

The ITT analysis of BSI Global Distress yielded a significant
(F(4,80) � 4.05; P � .005) time-by–study group interaction (Table 3).
The interaction means displayed in Figure 2 show a steady decline in
general distress for the T-CBT group, whereas the mean scores for the
control group show some decline from screening to baseline but
remain relatively stable over subsequent assessments.

Secondary Outcome: BSI Depressive Symptoms

The ITT analysis yielded a significant (F(4,208) � 2.89; P � .023)
time by study group interaction on BSI Depression (Table 3). The
means displayed in Figure 3 follow the same pattern as that found for
general distress. Notably, the CIs for mean depressive symptoms at the
three follow-up assessments for the T-CBT group contained zero,
which indicated that they did not differ significantly from zero.

Covariate Analyses: PTSD

In covariate analyses, we examined the effects of the sociodemo-
graphic and medical measures reported in Table 1. None of these
covariates predicted total PCL-C score. However, in the GEE analysis
of the PTSD diagnosis that was based on the CAPS, the time that had
elapsed since HSCT was significant (z ��2.36; P � .019). The shorter
the time since transplantation completion was, the greater the likeli-
hood that the survivor was diagnosed with PTSD (OR, 1.9; 95% CI,
1.02 to 1.17). Survivors declared disease free were marginally (z �
1.80; P � .07) more likely to be diagnosed with PTSD (OR, 4.58; 95%
CI, 0.88 to 23.69). After analysis was adjusted for these covariates, the
time-by–study group interaction continued to be significant (z �
�2.46; P � .014). This interaction was examined through analysis of
treatment effects at baseline and the last assessment. Once more, there

Table 2. Study Group Means and 95% CIs for PTSD Symptoms

Outcome

T-CBT Group Assessment-Only Group

Mean 95% CI Mean 95% CI

Total PCL-C
Screening 34.01 30.79 to 37.24 38.23 35.27 to 41.20
Baseline 32.05 28.60 to 35.50 33.97 30.18 to 37.76
6 months postbaseline 25.38 21.69 to 29.07 32.05 27.18 to 36.93
9 months postbaseline 24.63 21.08 to 28.18 31.99 27.42 to 36.56
12 months postbaseline 24.00 19.20 to 28.01 30.89 26.33 to 35.45

PTSD diagnosis
Baseline �1.25 �2.00 to �0.50 �1.97 �3.00 to �0.94
6 months postbaseline �2.31 �3.14 to �1.48 �1.92 �2.62 to �0.98
9 months postbaseline �3.37 �4.73 to �2.01 �1.87 �2.76 to �0.98
12 months postbaseline �4.42 �6.43 to �2.42 �1.82 �3.23 to �0.42

Abbreviations: PTSD, post-traumatic stress disorder; T-CBT, telephone-based cognitive behavioral therapy; PCL-C, PTSD Checklist-Civilian Version.
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was no significant baseline difference (z � 1.02; P � .308) between the
two groups in PTSD diagnosis. By study end, however, those in T-CBT
were significantly (z � �2.69; P � .007) less likely to be diagnosed
with PTSD (OR, 0.046; 95% CI, 0.004 to 0.43).

Covariate Analyses: General Distress

Two significant covariates predicted general distress on the BSI
Global Distress scale. Married survivors reported significantly lower
general distress (t(78) � �3.04; P � .003), and less well-educated
survivors reported significantly greater general distress (t(78) �
�2.44; P � .017). The time-by–study group interaction continued to
be significant (F(4,78) � 4.34; P � .003). Table 4 contains the
covariate-adjusted means. Moreover, the pattern of change for those
in T-CBT continued to show a temporal decline, whereas average
scores for control condition survivors remained relatively constant.

Covariate Analyses: Depressive Symptoms

Marital status was a significant (t(63) � �2.44; P � .018) predic-
tor of BSI depression. Married survivors reported significantly fewer
depressive symptoms. Number of hospitalizations was marginally

significant (t(63) � 1.93; P � .058). As the number of hospitaliza-
tions increased, depressive symptoms also increased. The time-by–
study group interaction continued to be significant (F(4,177) � 2.43;
P � .049) after analysis was controlled for these variables. Table 4
summarizes the adjusted means and shows a decline in depressive
symptoms for the T-CBT group. In contrast, survivors in the
assessment-only condition demonstrated an initial decline (a non-
significant difference from screening to baseline) and a subse-
quent increase in depressive symptoms at the third, fourth, and
final assessments.

DISCUSSION

Survivors who participated in the 10-session T-CBT intervention ex-
perienced fewer PTSD symptoms, including fewer illness-related in-
trusive thoughts and less avoidance across all follow-up assessments.
T-CBT participants also were less likely to meet diagnostic criteria for
PTSD at the final assessment and showed lower general distress
and depressive symptoms at all follow-up assessments. Previous
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Fig 3. Changes in depressive symptoms by study condition. BSI, Brief Symp-
tom Inventory; T-CBT, telephone-based cognitive-behavioral therapy.

Table 3. Time-by–Study Group Interaction: Means and 95% CIs for General Distress and Depressive Symptoms

Outcome

T-CBT Group Assessment-Only Group

Mean 95% CI Mean 95% CI

Global BSI distress
Screening 40.87 32.56 to 49.18 47.56 40.62 to 54.49
Baseline 34.87 26.67 to 43.07 35.82 25.43 to 46.22
6 months postbaseline 21.36 12.56 to 30.17 38.84 25.73 to 51.96
9 months postbaseline 17.90 9.11 to 26.69 37.71 27.29 to 48.13
12 months postbaseline 16.93 7.88 to 25.98 38.08 26.66 to 49.49

BSI depression
Screening 3.93 2.00 to 5.86 5.30 3.76 to 6.84
Baseline 3.62 1.70 to 5.54 3.81 2.13 to 5.49
6 months postbaseline 1.80 �0.08 to 3.69 4.28 2.23 to 6.32
9 months postbaseline 1.30 �0.56 to 3.14 4.20 2.29 to 6.12
12 months postbaseline 1.34 �0.54 to 3.21 3.95 1.67 to 6.23

Abbreviations: T-CBT, telephone-based cognitive-behavioral therapy; BSI, Brief Symptom Inventory.
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Fig 2. Changes in global distress by study condition. BSI, Brief Symptom
Inventory; T-CBT, telephone-based cognitive-behavioral therapy.
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in-person CBT interventions have reduced general distress during
cancer treatment,12,34 whereas T-CBT is the first intervention to re-
duce illness-specific PTSD during the early phase of HSCT survivor-
ship. Several components of T-CBT (ie, education regarding PTSD
and CBT, relaxation training, guided exposure to cues associated with
PTSD responses, and changing maladaptive beliefs) targeted PTSD
symptoms. The goal of T-CBT was to reduce illness-related fears of the
survivors and to facilitate cognitive processing of their transplantation
experiences (ie, incorporation of the experiences into their world-
views). As depressive symptoms and general distress are often comor-
bid with PTSD symptoms and were part of the study entry criteria,
these symptoms were addressed through training in methods of ac-
cessing social support and challenging negative thoughts.

Although the T-CBT intervention reduced total PTSD symp-
tom scores, more detailed analyses indicated that T-CBT was effec-
tive for intrusive thoughts and avoidance but not for numbing and
hyperarousal. This finding may be because, although avoidance and
intrusive thoughts were targeted via exposure exercises, feelings of
numbness or emotional detachment from others were not directly
addressed. In addition, relaxation and challenging maladaptive
beliefs did not reduce hyperarousal associated with life-threatening
illness. Additional intervention development is needed to address
these symptoms.

Relations of sociodemographic and medical factors to study out-
comes also were explored. Shorter time since transplantation was
associated with a greater likelihood of being diagnosed with PTSD (on
the basis of the CAPS) during this early phase of survivorship, whereas
total self-reported PTSD symptoms were not associated with any
sociodemographic or medical variables. In addition, being married
was associated with less general distress and fewer depressive symp-
toms, and more education was associated with less general distress,
consistent with prior research.35-37

Study limitations include the under representation of ethnic mi-
norities and exclusion of those who lacked English fluency. None of
the variables tested (age, ethnicity, sex, time elapsed since treatment)
were predictors of screening completion by using logistic regression. It
is possible that level of distress may have been associated with screen-
ing completion, which could not be tested in this study. However,
levels of distress among those who completed the screening interview

did not differ from those found in prior research with HSCT survi-
vors.38 In addition, the study entry criteria involved a combination of
sex-keyed, nonpatient, BSI clinical cutoffs19 and PTSD symptoms for
which normative data were unavailable. Finally, use of an assessment-
only control condition did not control for attention provided to sur-
vivors. Future research should compare T-CBT for HSCT survivors to
alternatives such as supportive therapy, which can control for time
and attention and which is frequently used in CBT trials with other
populations.39 T-CBT also needs to be modified for culturally diverse
populations and its cost effectiveness should be examined.

This study informs clinical care by showing that a novel,
telephone-administered CBT intervention can reduce illness-related
PTSD, general distress, and depressive symptoms among HSCT sur-
vivors. The rigorous methodology (eg, random assignment, blind
follow-ups, manualized treatment, a well-defined population who
met criteria for distress) enhances confidence in the findings. Finally,
this telephone intervention may be readily disseminated to geograph-
ically dispersed survivors and those with physical impairments that
limit their abilities to take advantage of in-person treatments. In addi-
tion, telephone-based counseling may be preferable for some survi-
vors with PTSD who avoid contact with the hospital because of the
anxiety it provokes. The next step is to disseminate this intervention
and to increase awareness of PTSD symptoms and their treatment
among HSCT survivors, their families, and their health care team.
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