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A B S T R A C T

Purpose
The objective of this study was to test the efficacy of cognitive-behavioral therapy plus hypnosis
(CBTH) to control fatigue in patients with breast cancer undergoing radiotherapy. We hypothesized
that patients in the CBTH group receiving radiotherapy would have lower levels of fatigue than
patients in an attention control group.

Patients and Methods
Patients (n � 200) were randomly assigned to either the CBTH (n � 100; mean age, 55.59 years)
or attention control (n � 100; mean age, 55.97 years) group. Fatigue was measured at four time
points (baseline, end of radiotherapy, 4 weeks, and 6 months after radiotherapy). Fatigue was
measured using the Functional Assessment of Chronic Illness Therapy (FACIT) –Fatigue subscale
and Visual Analog Scales (VASs; Fatigue and Muscle Weakness).

Results
The CBTH group had significantly lower levels of fatigue (FACIT) at the end of radiotherapy (z, 6.73;
P � .001), 4-week follow-up (z, 6.98; P � .001), and 6-month follow-up (z, 7.99; P � .001)
assessments. Fatigue VAS scores were significantly lower in the CBTH group at the end of
treatment (z, 5.81; P � .001) and at the 6-month follow-up (z, 4.56; P � .001), but not at the 4-week
follow-up (P � .07). Muscle Weakness VAS scores were significantly lower in the CBTH group at
the end of treatment (z, 9.30; P � .001) and at the 6-month follow-up (z, 3.10; P � .02), but not
at the 4-week follow-up (P � .13).

Conclusion
The results support CBTH as an evidence-based intervention to control fatigue in patients
undergoing radiotherapy for breast cancer. CBTH is noninvasive, has no adverse effects, and its
beneficial effects persist long after the last intervention session. CBTH seems to be a candidate
for future dissemination and implementation.

J Clin Oncol 32:557-563. © 2014 by American Society of Clinical Oncology

INTRODUCTION

In 2013, more than 200,000 American women will
be diagnosed with breast cancer (BCa),1 and nearly
half will undergo adjuvant radiotherapy.2 Although
BCa radiotherapy increases disease-free survival and
life expectancy, it is not without adverse conse-
quences, primarily fatigue. Patients receiving radio-
therapy rate fatigue as their most prevalent and
severe symptom.3 Fatigue increases over the course
of radiotherapy,3-5 and off-treatment fatigue occurs
among some BCa survivors.6,7 In fact, one study
found that up to 40% of patients who received ra-
diotherapy for BCa reported fatigue 1 year after
treatment.8 Fatigue has been demonstrated to be the
strongest predictor of quality of life in women after

radiotherapy,9 and fatigue has pervasive and detri-
mental effects on numerous aspects of pa-
tients’ functioning.7,10-12

Fatigue is a multidimensional construct.13

Although cancer treatments are clearly one source
of fatigue, psychological factors also contribute.6,8,14-16

Meta-analysis has indicated that psychological
interventions, such as cognitive-behavioral ther-
apy (CBT), are efficacious in reducing cancer-
related fatigue.17

Meta-analyses (in studies of pain, anxiety, and
weight loss) have indicated that adding hypnosis to
CBT significantly increases effect sizes relative to
CBT alone.18-20 During hypnosis, patients can be
given suggestions for reduced fatigue that change
patients’ expectations for fatigue, which in turn may
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directly lead to reductions in patients’ experiences of fatigue.21 The
literature22 has supported the efficacy of hypnosis in controlling can-
cer treatment–related adverse effects, including fatigue in patients
with BCa undergoing surgery.23

Recognizing that the combination of CBT and hypnosis can
increase clinical benefit,18 we developed an intervention combining
CBT and hypnosis for controlling fatigue during BCa radiotherapy.
Initial results5 revealed significant beneficial effects of CBTH on fa-
tigue during radiotherapy, with medium to large effect sizes. Although
these findings were encouraging, there were limitations, including a
relatively small sample (n � 42), the lack of a professional attention
control (AC) group, and that fatigue measurement ended at the con-
clusion of radiotherapy. It was unknown whether intervention bene-
fits would continue past the acute treatment period.

The objective of this study was to test the efficacy of CBTH to
control fatigue in a new randomized controlled trial (RCT) of patients
with BCa receiving radiotherapy. We hypothesized that CBTH pa-
tients would have lower levels of fatigue than patients in the AC group,
and that CBTH effects would persist beyond the end of radiotherapy.

PATIENTS AND METHODS

Participants

Consecutive patients with BCa receiving radiotherapy were recruited
from Mount Sinai Medical Center between January 2006 and July 2011.
Eligibility criteria included the following: scheduled for a 6-week course of
external-beam radiotherapy; able to speak and read English; older than age 18
years; and willing to be randomly assigned to study treatment groups. Exclu-
sion criteria included: uncontrolled comorbid medical or psychiatric illness
(on the basis of chart review); taking medications or having conditions asso-
ciated with fatigue (eg, chronic fatigue syndrome); or metastatic disease. There
were no changes to the criteria after trial commencement. All participants

provided written informed consent. The study was approved by our Program
for the Protection of Human Subjects (Fig 1).24

Two hundred patients were randomly assigned to either the CBTH (n �
100) or AC (n � 100) group using computer-generated random positive
integers.25 Random assignment was performed by one of the authors
(G.H.M.) using randomized block lengths, with an average block length of 10.
Sample characteristics are presented in Table 1.

Procedures

To reduce potential bias, blinding procedures were followed for assess-
ment personnel (research assistants), radiation oncologists, radiation thera-
pists, nurses, and front desk staff. Although blinding to group assignment was
not formally assessed, the following precautions were taken: study interven-
tion sessions took place in a private room away from clinical staff; no outcome
data were collected by clinical staff or study interventionists; and the same
interventionists (four doctoral-level clinical psychologists) met with all pa-
tients in both the CBTH and AC arms, so study assessment staff were not cued
to group assignment by an interventionist’s presence. Patients could not be
blinded to their group, given that this was a behavioral intervention. Interven-
tionists were given each patient’s random assignment by one of the authors
(G.H.M.) on the morning of the initial intervention session in a sealed enve-
lope. Eligibility was confirmed before group assignment.

CBTH and AC sessions were delivered to patients individually by inter-
ventionists according to the study protocol manual. On patients’ radiotherapy
simulation day (the first preradiotherapy treatment planning session), baseline
questionnaires were administered by an RA.

Consistent across both groups. In both groups, the initial intervention
session (scheduled for patients’ radiotherapy verification day) lasted
for 30 minutes. During the course of radiotherapy, patients met with an
interventionist twice per week; each session lasted 15 minutes. The final
intervention session (scheduled for the penultimate day of radiotherapy)
lasted for 30 minutes. All patients received standard medical care. At the
conclusion of radiotherapy, participants completed a Treatment Credibil-
ity Questionnaire.26

CBTH group. On verification day, patients in the CBTH group received
an initial CBTH training session lasing 30 minutes. The CBT segment (15

Randomly assigned

Allocated to CBTH (n = 100)
  Completed baseline assessment (n = 100)
  Received allocated intervention (n = 100)

Allocated to attention control (n = 100)
  Completed baseline assessment (n = 100)
  Received allocated intervention (n = 100)

After 4 weeks
  Lost to follow-up (did not return packets) (n = 5)

After 4 weeks
  Lost to follow-up (did not return packets) (n = 4)

After 6 months
  Lost to follow-up (did not return packets) (n = 4)

After 6 months
  Lost to follow-up (did not return packets) (n = 6)

Analyzed
(n = 91)

Analyzed
(n = 90)

)17 = n( dedulcxE
  Did not meet inclusion criteria (n = 56)
  Declined to participate (n = 15)

Assessed for eligibility
(N = 271)

Fig 1. CONSORT diagram. CBTH, cognitive-
behavioral therapy plus hypnosis.
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minutes) had three major components. First, the ABC model of cognitive-
behavioral therapy (A, activating events; B, beliefs; C, consequences) was
taught.27,28 Patients were taught to identify negative, unhelpful beliefs and the
emotional, behavioral, and physical consequences of those beliefs. Second,
patients were taught to complete a thought record worksheet that was based on
the ABC model.28 Interventionists completed a worksheet together with the
patient in this session. Third, patients were taught behavioral strategies (eg,
activity scheduling, distraction) to help manage fatigue.

On verification day, patients also received a 15-minute hypnosis session
after CBT. First, to allay any potential concerns about hypnosis, possible
patient concerns and misconceptions about hypnosis were addressed. Hypno-
sis then began with relaxing imagery followed by suggestions for reduced

distress and reduced fatigue during radiotherapy.5,29 The standardized hypno-
sis session concluded by providing patients with instructions for how to use
hypnosis on their own.30 At the end of the session, each patient was given a
CBTH workbook that had been developed by our group (Data Supplement).

In the first weekly session during radiotherapy, a CBT worksheet was
reviewed by the patient and therapist, and the ABC model was reinforced (15
minutes). In the second weekly session, a second worksheet was reviewed by
the therapist and patient for 10 minutes, and 5 minutes was devoted to
hypnosis. Patients did not have to learn or maintain hypnosis on their own
over the course of radiotherapy because they received a live session every week.
The alternating session content pattern was repeated throughout the course of
radiotherapy. On the penultimate day of radiotherapy, the 15-minute CBT

Table 1. Characteristics of Participants by Group

Characteristic

Group

Significance

CBTH (n � 100) AC (n � 100)

No. % No. %

Age, years F � 0.06; P � .81
Mean 55.59 55.97
SD 9.69 11.89

Education �2 � 3.05; P � .81
College degree or higher 66 66 66 66
Less than college degree 34 34 34 34

Marital status
Currently married 53 53 51 51
Not currently married 47 47 49 49

Race �2 � 0.95; P � .63
White 69 69 66 66
African American 20 20 22 22
Other 11 11 12 12

Ethnicity �2 � 0.28; P � .60
Hispanic 22 22 19 19
Non-Hispanic 78 78 81 81

Chemotherapy before radiotherapy �2 � 0.52; P � .47
Yes 43 43 38 38
No 57 57 62 62

KPS, % F � 0.01; P � .92
Mean 93.95 94.05
SD 7.78 6.13

Adjuvant hormone treatment �2 � 0.08; P � .96
Tamoxifen 30 30 31 31
Aromatase inhibitors 44 44 42 42
None 26 26 27 27

Stage �2 � 0.26; P � .97
0 29 29 32 32
I 39 39 38 38
II 21 21 19 19
III 11 11 11 11

Total radiation dose, Gy F � 0.01; P � .91
Mean 61.83 61.79
SD 2.66 2.22

Total No. of study sessions F � 0.45; P � .51
Mean 12.29 12.08
SD 2.55 2.01

Neuroticism F � 0.25; P � .63
Mean 20.82 20.31
SD 7.71 6.83

Treatment credibility F � 2.30; P � .14
Mean 42.48 40.98
SD 6.34 6.52

Abbreviations: AC, attention control group; CBTH, cognitive-behavioral therapy plus hypnosis; KPS, Karnofsky performance status; SD, standard deviation.
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component of the session reviewed themes that had emerged over the course
of treatment and provided relapse prevention strategies. The second 15-
minute period was devoted to hypnosis, including suggestions for increased
well-being and reduced fatigue after the conclusion of radiotherapy.

AC group. An AC group was used to control for attention, notably the
potential effects of simply interacting with an empathic interventionist. AC
participants met with an interventionist for the same amount of time as CBTH
participants. AC procedures were based on manualized approaches.23,31 For
AC participants, the interventionist did not lead the patient in imagery, relax-
ation, evaluation of thought processes, or even simple discussion. Rather, the
interventionist allowed the patient to direct the flow of the conversation and
provided supportive/empathic comments.

All interventionists had advanced training in CBT and hypnosis, under-
went didactic and practical training, and completed at least five practice inter-
ventions with healthy volunteers under the direct supervision of one of the
authors (J.B.S.). Patient permission was obtained to audiotape sessions, and
20% of audiotapes were randomly reviewed by one of the authors (G.H.M.) to
ensure treatment fidelity using a standardized fidelity checklist. There were no
significant effects of interventionist on outcome variables (Ps � .52).

Outcomes

Patients completed self-report outcome measures at baseline (simula-
tion day), at the end of radiotherapy (penultimate day of radiotherapy), and at
4 weeks and 6 months after radiotherapy. At 4 weeks and 6 months, patients
returned questionnaires using prepaid and preaddressed envelopes. Patients
were reminded by RAs over the phone to return follow-up questionnaires.
There were no changes to trial outcomes after study commencement.

Primary fatigue measure. The 13-item Functional Assessment of
Chronic Illness Therapy–Fatigue (FACIT-F) subscale was used to measure
fatigue.32 The FACIT-F has demonstrated excellent internal consistency (� �
.93 to .95), good test-retest reliability (� � .90), and validity in patients with
BCa.32 For ease of interpretation, the FACIT-F was scored such that higher
scores indicated greater fatigue. In the present sample, baseline � was .94.

Secondary fatigue measures. Two 100-mm visual analog scales (VASs)
were used to assess fatigue and muscle weakness.5,23,33 The fatigue VAS
stated, “RIGHT NOW how fatigued do you feel?” The line was anchored by
“Not at all fatigued,” and “As fatigued as I could be.” A VAS to assess
muscle weakness, another aspect of fatigue,13 was used in an identical
manner (“RIGHT NOW how much muscle weakness do you have?” The
line was anchored by “No muscle weakness at all,” and “As much muscle
weakness as there could be”).

Possible covariates. On the basis of previous research,5,34,35 possible
covariates of fatigue included neuroticism and chemotherapy history. The
NEO Neuroticism Subscale (NEO-N)36 was used to assess neuroticism. The
NEO-N36 is a widely used, well-validated, self-report questionnaire with 12
items and good internal consistency (� � .86; present sample, � � .85).
Chemotherapy history was assessed via medical charts and scored dichoto-
mously (yes/no). Self-reported demographic data were also collected, and
relevant medical history variables (eg, adjuvant hormonal therapy, Karnofsky
performance status37) were abstracted from medical records.

Sample Size

Sample size was based on published effect sizes for CBTH on fatigue in
this population (d, 0.59 to 0.82)5 and the ability to detect the influence of up to
six potential covariates. With power set at 0.80, two-tailed � set at .05, and
using a repeated-measures design, the minimum total sample size was calcu-
lated to be 175 participants.38 Intent-to-treat procedures were followed. Spe-
cifically, the mixed-effects regression approach that was employed used all
available observations to estimate effects at each time point. Effects were
computed using full information maximum likelihood estimation, which
provides unbiased estimates when data are missing at random. Mixed-model
approaches are consistent with the intent-to-treat principle in that all available
patients are used to estimate effects. This approach provides tests that have
greater statistical power and lower bias than other methods of handling miss-
ing observations in RCTs.39
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Fig 2. The effects over time of cognitive-behavioral therapy plus hypnosis (CBTH) on fatigue in patients with breast cancer undergoing radiotherapy (RT). Asterisks
indicate adjusted P � .05, controlling for family-wise error (multiple comparisons). (A) CBTH effects on mean FACIT-F, (B) CBTH effects on mean Fatigue VAS, (C) CBTH
effects on mean Muscle Weakness VAS. AC, attention control group; FACIT-F, Functional Assessment of Chronic Illness Therapy–Fatigue; VAS, Visual Analog Scale.
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Statistical Analyses

To test the efficacy of CBTH on fatigue, we fit a series of multilevel
models, wherein observations were nested within individuals and the model
intercept was a random effect.40 Given the uneven spacing of measurements
and our expectation that treatment effects would not be a linear function of
time, we treated assessment point as a categorical independent variable. Thus,
our primary analyses tested whether there were significant group differences
between CBTH and AC at baseline, end of radiotherapy, 4-week follow-up,
and 6-month follow-up. To control for multiple statistical comparisons, we
applied a family-wise error correction that maintained an overall � level of .05
for each outcome model.41 Adjusted P values are reported on the basis of this
single-step multiple comparison correction.

Pretreatment comparisons of sample characteristics were conducted us-
ing analysis of variance and �2 tests. All statistical tests were two-tailed. It was
planned that any factor differing between the groups would be included as
a covariate.

RESULTS

Groups did not differ with respect to any medical or demographic
characteristics, number of study sessions, neuroticism, or treatment
credibility (Table 1).

Effects of CBTH on Fatigue

There were significant main effects of group [�2(1) � 58.20;
P � .001] and time [�2(3) � 80.54; P � .001] on FACIT-Fatigue.
These main effects were qualified by a time � group interaction
[�2(3) � 59.86; P � .001]. We then estimated the simple main
effects of group on FACIT-Fatigue at each time point, controlling
for family-wise error (Fig 2A). The CBTH group had significantly
less fatigue at all three outcome assessment points: end of treat-
ment (z, 6.73; adjusted P � .001; d, 0.83; 95% CI, 0.54 to 1.11),

4-week follow-up (z, 6.98; adjusted P � .001; d, 0.92; 95% CI, 0.63
to 1.21), and 6-month follow-up (z, 7.99; adjusted P � .001; d,
1.69; 95% CI, 1.37 to 2.01). There was no significant difference in
fatigue at baseline (z, 0.92; adjusted P � 0.82; d, 0.11; 95% CI,
�0.16 to 0.39).

There were significant main effects of group [�2(1) � 21.65;
P � .001] and time [�2(3) � 91.33; P � .001] on the Fatigue VAS.
Main effects were qualified by a time � group interaction [�2(3) �
25.48; P � .001]. Fatigue VAS scores were significantly lower in the
CBTH group at the end of treatment (z, 5.81; adjusted P � .001; d,
0.70; 95% CI, 0.41 to 0.98) and the 6-month follow-up (z, 4.56; P �
.001; d, 0.69; 95% CI, 0.40 to 0.97). Fatigue VAS in the CBTH group
at the 4-week follow-up was not significantly lower than in the AC
group (z, 2.38; adjusted P � .07; d, 0.36; 95% CI, 0.08 to 0.64; Fig
2B), although marginal. There was no significant group difference
in Fatigue VAS at baseline (z, 0.03; adjusted P � 1.0; d, 0.06; 95%
CI, �0.22 to 0.34).

There were significant main effects of group [�2(1) � 25.40;
P � .001] and time [�2(3) � 87.21; P � .001] on Muscle Weakness
VAS (Fig 2C). These main effects were qualified by a time � group
interaction [�2(3) � 56.84; P � .001]. Muscle Weakness VAS
scores were significantly lower in the CBTH group at the end of
radiotherapy (z, 9.30; adjusted P � .001; d, 1.08; 95% CI, 0.78 to
1.37) and at the 6-month follow-up (z, 3.10; adjusted P � .02; d,
0.62; 95% CI, 0.33 to 0.90). Muscle Weakness in the CBTH group
at the 4-week follow-up was not significantly lower than in the AC
group (z, 2.12; adjusted P � .13; d, 0.31; 95% CI, 0.03 to 0.59).
There was no significant group difference in Muscle Weakness VAS
at baseline (z, 0.17; adjusted P � 1.0; d, 0.03; 95% CI, �0.24 to
0.31).
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Fig 3. Effects of baseline fatigue levels on
intervention effects over time in (A) attention
control group and (B) cognitive-behavioral ther-
apy plus hypnosis group. Asterisks indicate
adjusted P � .05, controlling for family-wise
error (multiple comparisons). FACIT-F,
Functional Assessment of Chronic Ill-
ness Therapy–Fatigue; RT, radiotherapy;
SD, standard deviation.
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Effects of Baseline Fatigue

To explore whether baseline fatigue moderated the efficacy of
CBTH, we tested whether there was a group � baseline fatigue � time
interaction, using FACIT-F scores (our most sensitive measure) and
correcting for multiple comparisons.41 We found a significant three-
way interaction [�2(2) � 8.97; P � .01] driven by the differences in the
timing of the baseline fatigue moderation effect (Figs 3A and 3B).
However, the main effect of group remained highly significant after
controlling for baseline fatigue [�2(1) � 122.84; P � .001].

DISCUSSION

This RCT demonstrated that CBTH was efficacious for controlling
fatigue in patients with BCa who underwent radiotherapy for up to 6
months after radiotherapy. Beneficial CBTH effects were independent
of participants’ medical and demographic characteristics, suggesting
the generalizability of CBTH effects. Results are consistent with liter-
ature that supports combining CBT with hypnosis5,18-20 and literature
that supports the benefits of CBT for controlling cancer-related fa-
tigue.17,42,43 Effect sizes reported here (d, 0.62 to 1.69) are greater than
those reported for CBT alone (d, 0.43) or exercise (d, 0.38).17 Addi-
tionally, significant between-group differences were greater than min-
imally important difference thresholds for the FACIT-F (3 to 4
points),44 and for fatigue VASs (8 to 11 points).45

There are several potential explanations for the large clinical
benefit of CBTH. First, CBTH includes hypnosis, unlike previous CBT
interventions. CBT in the present study was based on Rational Emo-
tive Behavior Therapy (REBT),27,28 rather than other CBT ap-
proaches. An important difference between REBT and most other
forms of CBT is REBT’s focus on addressing core irrational beliefs,
which are seen as the proximal causes of dysfunctional feelings and
behaviors.46 In addition, CBTH was conducted face-to-face in the
radiotherapy clinic, which may have reduced patient burden. CBTH
was also conducted twice per week, whereas many other CBT ap-
proaches involve once-per-week sessions. CBTH was intended to be
preventive, so the intervention began before radiotherapy. And lastly,
interventionists were doctoral-level clinical psychologists.

Interestingly, there were no group differences using the VASs at
the 4-week follow-up; most likely because of the greater measurement
error typically associated with single-item measures (VASs) relative to
multi-item approaches (FACIT-F).47 The present results are consis-
tent with recommendations that studies investigating fatigue as a
primary end point use multi-item assessment approaches.13

Fatigue levels in this study were equivalent to those previously
published for patients with BCa receiving radiation.5 AC fatigue levels
indicate that patients were experiencing clinically relevant levels of
fatigue on the basis of published norms48,49 and support the view that
fatigue during radiotherapy is problematic for patients and an appro-
priate target for clinical interventions.

Baseline fatigue levels did have differential effects by group over
time (Fig 3). Baseline fatigue levels moderated group effects at the end

of radiotherapy in the CBTH group, and at the 4-week follow-up in
the AC group. This finding may be a result of the decreasing influence
of baseline fatigue in the CBTH group, perhaps reflecting the in-
creased influence of the intervention (eg, patients becoming more
facile with the techniques). In the AC group, there may have been a
ceiling effect at the end of radiotherapy, such that all patients, regard-
less of baseline fatigue, had higher levels of fatigue at that time. How-
ever, baseline fatigue did not account for intervention effects
on fatigue.

Results suggest four future directions to address study limita-
tions. First, investigation of the contributions of individual interven-
tion components (REBT, hypnosis) to CBTH effects is needed. We
chose to test effects of an intervention that combined multiple
cognitive-behavioral components and hypnosis. We prioritized estab-
lishing clinical effects of the CBTH package over examining unique
contributions of intervention elements. Consequently, we cannot de-
termine the required active ingredients, so to speak, of CBTH. In
subsequent work, we plan to experimentally investigate the relative
contributions of intervention components. Second, it will be impor-
tant to investigate potential mediators of intervention effects sug-
gested by the literature on REBT and hypnosis16,21 (REBT: irrational
beliefs; hypnosis: expectancies). We speculate that CBTH works
through changing irrational beliefs (eg, catastrophizing) to more ra-
tional alternatives, by changing expectancies for fatigue, and by reduc-
ing emotional distress.21 Third, psychologists may not be available at
all institutions. Future research should test the delivery of CBTH by
other professionals (eg, nurses, physicians) or technologies (Web or
smartphone). Fourth, investigations of cost-effectiveness seem war-
ranted as a step toward future dissemination.

In conclusion, the results should encourage additional investiga-
tion of CBTH as an evidence-based intervention to control fatigue in
patients with BCa undergoing radiotherapy. CBTH is noninvasive,
had no adverse effects, and had beneficial effects long after the last
intervention session and the end of radiotherapy. CBTH thus seems to
be a promising candidate for future dissemination.
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