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A B S T R A C T

Purpose

Being diagnosed with cancer causes major psychological distress; however, a majority of patients
lack psychological support during this critical period. Internet interventions help patients overcome
many barriers to seeking face-to-face support and may thus close this gap. We assessed feasibility
and ef cacy of Web-based stress management (STREAM [Stress-Aktiv-Mindern]) for newly di-
agnosed patients with cancer.

Patients and Methods

In a randomized controlled trial, patients with cancer who had started rst-line treatment within the
previous 12 weeks were randomly assigned to a therapist-guided Web-based intervention or a wait-
list (control), strati ed according to distresslevel ¢ 5v, 5 on scale of 0to 10). Primary ef cacy end
point was quality of life after the intervention (Functional Assessment of Chronic lliness
Therapy-Fatigue). Secondary end points included distress (Distress Thermometer) and anxiety or
depression (Hospital Anxiety and Depression Scale). Treatment effect was assessed with analyses
of covariance, adjusted for baseline distress.

Results

A total of 222 of 229 screened patients applied online for participation. Between September 2014
and November 2016, 129 newly diagnosed patients with cancer, including 92 women treated for
breast cancer, were randomly assigned to the intervention (n = 65) or control (n = 64) group.
Adherence was good, with 80.0% of patients using $ six of eight modules. Psychologists spent
13.3 minutes per week (interquartile range, 9.5-17.9 minutes per week) per patient for online
guidance. After the intervention, quality of life was signi cantly higher (Functional Assessment of
Chronic lliness Therapy-Fatigue: mean, 8.59 points; 95% Cl, 2.45 to 14.73 points; P = .007) and
distress signi cantly lower (Distress Thermometer: mean, 2 0.85; 95% CI, 2 1.60 to 2 0.10; P =.03)
in the intervention group as compared with the control. Changes in anxiety or depression were not
signi cant in the intention-to-treat population (Hospital Anxiety and Depression Scale: mean2 1.28;
95% ClI, 2 3.02 to 0.45; P = .15). Quality of life increased in the control group with the delayed
intervention.

Conclusion
The Web-based stress management program STREAM is feasible and effective in improving quality
of life.

J Clin Oncol 36:780-788. © 2018 by American Society bClinical Oncology. Credéive Commons Attribution
Non-Commercial No Derivatives 4.0 Licensehttps://creativecommons.org/licenses/by-nc-nd/4.0/

Psychosocial support for patients with cancer is ef-
fective in alleviating distress and improving quality of
life, including fatigue, the most common complaint of
Diagnosis of cancer elicits high levels of distress ipatients with cancéf However, a majority of newly
a majority of patient$which is associated with de- diagnosed patients with cancer lack psychosocial
creased quality of life as well as diminished treatmergupport because of constraints on the part of both
tolerancé® and potentially worse disease cofirse. providers and patienfs. Use of the Internet, which
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has become an integral part of our lives, has the potential to change thisgnosed cancer who startedst-line treatment (either systemic treat-
At least 70% of patients with cancer use the Internet as a sourcemfnt, including chemotherapy, hormonal treatment, or targeted therapy,
information shortly after diagnoﬁsmaking it a powerful platform for or radiotherapy) no longer than 12 weeks before study registration. Pa-

reaching these patients. Recent approaches to integrating the Inteliéeé}ts were required to provide written informed consent, read and write in
erman, and have Internet access as well as basic computer skills. The

into patient care range from patient forums to information sites and evelyics  committee approved the study (EKNZ339/13). Patients were

therapeutic gamés? Internet programs based on cognitive behaviorafecruited online via the STREAM Web site of STREAM. We randomly
techniques with patient guidance via regular online contact with a healisigned eligible patients at a ratio of one to one using blocked ran-
care professional (ie, therapist-guided programs or guided self-help) ha@gization with randomly selected block sizes to an intervention group or
emerged as particularly effective options. For a range of psychologfeafait-list control group fig 1. Patients were straid according to
disorders, including anxiety disars and depression in those without Paseline distress using an internationally accepted cutfopoints on
}112 4 eoist-quided online interventions seem similart effectivthe 10-point visual analog scale (VAS) of the Distress Thermometer
cancet, pist-guide y t&—l—)?l
as face-to-face interventiolisThe success of Web-based guided self-
help in psychological disordetd coupled with the need to further ervention
|mpr0ve apcess t.o psych(.)soualll support for patients with cancer, egﬂé- We developed the Web-based intervention STREAbAsed on
_C'a"y Ou_tSIde _Of Ir_lner C|t|e-_s Wlt_h large cancer cefitéwas b_OOSted established stress management intervention maiiuhlst incorporate
interest in online interventions in oncology. Numerous piloted andognitive behavioraland mindfulness-based stress reduction techniques,
ongoing trials in patients with cancer seek torgesuitable indications, which we adapted to the Web context. STREAM consists of eight modules
formats, and settindé.‘l’ he few larger publishedmdomized controlled (Appendix Table Al online only), which can be completed in 60 to 90
trials™>*" show encouraging results, with improvement in a number ofninutes each. Daily use of downloadable audés with relaxation and

relevant psychosocial domains, including coping with caheexual guided-imagery exercises was encouraged. Participants were asked to
functionin916 and distre<< in breast cancer survivors complete one module per week. Our therapists provided weekly written

. . . . . _feedback via integrated secured e-mail.
We designed the STREAM (Stress-Aktiv-Mindern) intervention Patients in the control group underwent their cancer treatment locally

Speci _caIIy f‘_)r the particularly _vulnerable_ periqd immediately ?fteras planned and were recontacted by the study team 8 weeks after random

rst diagnosis of canckfThe rationale behind this early intervention assignment (T2Eig 9. After T2 assessments, they received access to the
was three-fold. First, distress in patients with cancer peaks shortly afteline program. For patients in both groups, cancer treatment was de-
diagnosié,s irrespective of cancer type. Second, the time after diermined locally, and supportive care according to local standards may also
agnosis is busy with appointments for diagnostics and treatme'tf@ve included face-to-face psychosocial support and psychotropic drugs.
Therefore, the self-management of time and location allowed by Web-
based interventiofisnight be of particular value. Third, successfulAssessments _ _ o
early psychosocial interventions have shown potential to affect disease Assessments were conducted electronically directly within the Web-
course beyond psychosocial outcolfaake assessed feasibility andbased program via the open source application LimeSurvey at baseline (T1)
ef cacy of our therapist-auided Web-based stress management and after the intervention or waiting period (control group), respectively

Yy u pISt-gu : - A 9 . F_’(‘PZ). In addition, 2-month follow-up (T3) was performed in both groups.

gram STREAM for newly diagnosed patients with cancer receiving

rst-line treatment.
Efficacy End Points

Primary end point was quality of life at T2, assessed using the val-
idated German version of the Functional Assessment of Chronic lliness
Therapy-Fatigue (FACIT-F) questionnaif&.Minimal clinically mean-
ingful differences are not well deed but have previously been set between
Details are provided in the Appendix (online only) and the published? and 9 points, both as intraindividual changes and differences in
protocol?® We included adult patients (agk 18 years) with newly groups:®**

1°end point
FACIT-F

8-week online stress
management program
STREAM

Fig 1.Trial design. DT, Distress Ther-
mometer; FACIT-F, Functional Assessment
of Chronic lliness Therapy-Fatigue; STREAM,
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Secondary etacy end points were assessed at the same points in timest login to module one and postintervention assessment at T2)
and evaluated psychological distress and anxiety or depression using\{gs 11.7 weeks (IQR, 9.1-18.6 weeks). In the intervention group,
Work DT and.the Hospital Anxiety and Depression S (HABS), D2 Palents (80.0%) used at least six modules, and 49 (75.4%)

. 10SP y pre / " worked with all eight modules. Our psychologists spent a median
respectively. Effect sizes are expressed as partial eta sqﬁ@)r,é?ivmth . . . . .
the following cutoffs to categorize effect sizes into small (0.01), mediufime of 165 minutes (IQR, 127-210 minutes) for administering the
(0.06), and large (0.14), as suggested by C&hen. online intervention (ie, 13.3 minutes [IQR, 9.5-17.9 minutes] per
patient each week). Usability of the program was rated high, with
Assessments During Intervention a mean System Usability Scale score of 87.5 (IQR, 81.2-95.0) after

Usability was evaluated after thest and last module with the System Module one and of 90.0 (IQR, 82.5-95.0) after module eight. As
Usability Scale; scores 70 represent good usabiffyTherapeutic allance & measure of the therapeutic relationship between patient and
between patients and the online therapist was assessed using the Workinine therapist, patients reported a mean score in the Working
Alliance Inventory in its short form (12 itenf€)fter each module. Total score  Alliance Inventory questionnaire of 3.77 (IQR, 3.38-4.14), similar
ranges from 0 to 5, and score$8.5 have been rated as good working alliaf??ces.to that of previously reported online working alliané®s.

Primary and secondary efacy outcomes are listedTable 2
Statistical Analyses and Sample Size Calculation and illustrated inFigures 3and 4. Quality of life (FACIT-F) after

All analyses were performed in the intention-to-treat (ITT) pop-the intervention (T2; the primary end point) was sigrantly
ulation de ned as all patients who were randomly assigned. The pefjigher in the intervention group as compared with the control
protocol (PP) population included all patients who underwent the pro-gaopup (ANCOVAP = .007:Table 2. With a mean increase in total

gram in the intended timeframe (ie, the time between random assignme ] .
and T2 assessments did not exceed 16 weeks, which is twice the minima IT-F score of 8.59 (95% Cl, 2.45to 14173;.007) inthe ITT

duration of the program). To demonstrate a 9-point differéniseFACIT-F populat?on and of 10.71 (95% C': 4.49t0 16-_94:? .001)in the_PP
total score between baseline and T2 (after 8 weeks) in the intervention gropppulation, changes were clinically meaningtaf. Effect sizes
with a statistical power of 0.80 at a sigrince level of .05 (two sided), were mediuri’ (n%, = 0.063 and 0.114 in the ITT and PP pop-

60 participants were needed in each of the two conditions. ulations, respectivelfable 3. Increased scores within the fatigue
(4.51; 95% ClI, 1.81 to 7.28,= .002), physical well-being (2.01;
Efficacy Analyses 95% CI, 0.43 to 3.5%® =.01), and functional well-being subscales

Ef cacy outcomes were modeled with analysis of covarianqd.53;95% Cl, 0.11 to 2.9B= .04) were major contributors to the
(ANCOVA), using postscore (T2) as the dependent variable, prescore (Tihcrease in total FACIT-F score, whereas social well-being and
as the covariate, and group allocation (interventionontrol) as the emotional well-being scores were ndable 2)

independent variable. ANCOVAs were further adjusted for the strati . .
cation factor distress (D% 5v, 5). For the follow-up period, score Distress on the VAS (scored from 0 to 10) of the National

changes from T2 to T3 were analyzed with paitesits, separately for each COmprehensive Cancer Network DT was sigantly lower at T2
group (no between-group comparisons). Multiple imputations (n = 99) byin the intervention group as compared with the contr@I(85;
chained equatiori8 using predictive mean matchifigincorporating all  95% CI, 2 1.60 to2 0.10;P =.03). As summarized ifable 2
variables of the linear models underlying ANCOVA were used to imputgnxiety and depression (HADS) after the intervention (T2) were
missing outcome valué4To assess the robustness of the results, sensitivifyot signi cantly lower in the intervention as compared with the
analyses were conducted for all outcomes in the PP population. In ag,bntrol group P = .15) in the ITT population. However, decrease

dition, sensitivity analyses were carried out using other methods for . T .
handling missing data; more spezally, complete-case analyses and last? HADS score was statistically sigrnt in the PP population

observation carried forward analyses, as spddn the protocof® were (22.09; 95% CI,24.03 t020.16; P = .03). All results were
computed for all outcomes in both the ITT and PP populations. con rmed in the prespeced sensitivity analyses (Appenilable
A2). Figure 4shows the percentage of patients who reported any
changes in scores between baseline and T2 for all three assessmen
tools.
During the 2-month follow-up period of the intervention
We screened 229 patients, of whom 129 were randomly assigrggdup (T2 to T3), quality of life (FACIT-F T2 to T3: mean, 4.69;
between September 11, 2014, and November 24, Zid@(All  95% CI, 2 0.74 to 10.12;P = .09), distress (DT T2 to T3:
patients receivedrst-line cancer treatment, which they startedmean2 0.29; 95% CI2 1.03 to 0.44P=.4), and mood (HADS T2
a median of 17 days (interquartile range [IQR], 6-22 days) antb T3: mean,2 0.82; 95% CI2 2.28 to 0.65P = .27) did not
14 days (IQR, 7-20 days) after signing informed consent in thehange signicantly. In the follow-up phase (ie, after T2), 51
intervention and control groups, respectively. Patients were regiF9.7%) of 64 patients randomly assigned to the control arm opted
dents of Switzerland (n = 64), Germany (n = 59), Austria (n = 5)to start the STREAM program. For this group of patients, T2
and the United Kingdom (n = 1). Medical, psychological, andepresents the assessments immediately before and T3 the as-
socioeconomic baseline characteristics are listethlfite 1and  sessments immediately after the online program. In an ITT analysis
were balanced between the groups. All 21 patients (control groum = 64), quality of life increased sigeantly (FACIT-F T2 to T3:
n = 10; intervention group, n = 11) who scored 1 point in the Beckmean, 10.95; 95% ClI, 6.18 to 15.P1, .001) and distress de-
Depression Inventory suicide item at baseline were immediatedyeased signcantly (DT T2 to T3: mearg 1.25; 95% CI2 1.95
contacted by telephone, but they clearly distanced themselves from® 0.55;P = .001) between T2 and T3. Self-reported anxiety and
acute suicidal intent. depression were also lower (HADS T2 to T3: m&R83; 95%
The intervention was designed to be feasible within 8 weeksl, 2 4.29t02 1.36;P, .001). Again, results were camed in the
However, median duration of the online intervention (betweerprespecied sensitivity analyses (Appendiable A3 online only).
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Data for individual patients and group means are shown in Apthree countries, corresponding to a geographic area twice as large

pendix Figure Al(online only).

as the United Kingdom, were reached. Thus, dissemination of
psychosacial interventions beyond urban centers, where face-to-face
psychosocial interventions are availdblean be facilitated by

a Web-based approach. The STREAM intervention was feasible in
our population of patients during a period of active treatment of

In this randomized controlled trial, newly diagnosed patients witldifferent types of cancer with good adherence; 80% of patients
cancer reported signtantly better quality of life and lower distressworked with at least six of the eight modutés.

on the DT after participating in the therapist-guided Web-based

Although it is indisputable that quality of life matters, it is also

stress management program STREAM. Recruitment to trisherently dif cultto measuré®To ensure robust and clinically relevant
STREAM study via online channels was successful, and patientsiata, we rely on well-validated and standardized questiontifes.

Total assessed for e
Online recruitment

Face-to-face recruitment

Provided written in
completed baseli
(n=

Randomly assigned

(n=

(ITT population)

ligibility (N = 229)
(n =222)
(n=7)
Excluded (n = 100)
| Noteligible (n =39)
Declined participation (n = 55)
Other reasons (n=6)

formed consent and
ne questionnaires
129)

129)

(n = 65)

Never started intervention (n=1)

Dropouts
Health reasons
(eg, adverse effects)
—— Time constraints
Dissatisfied with program
Lack of computer skills
Reason not specified

Lost for follow-up
Died

—— Unwilling to proceed

Loss of contact

Time constraints

o
=
c
[
2
[3)
(2]
T1
baseline
Allocated to intervention
'G (no reason given)
S
[
7]
©
<
=}
°
=
T2 Primary assessment
1°end point (n = 56)
T3 2-month follow-up
follow-up (n =52)

Allocated to control (wait list)

(n =64)
(n=28)
= Dropouts (n=3)
=1 | Died (n=1)
_ Dissatisfied with allocation (n = 1)
(n=1) o
Reason not specified (n=1)
(n=1)
(n=2)
Primary assessment
(n=61)
(n=4) Lost for follow-up (n=10)
(n=1) For health reasons (n=1)
(n=1) —— Unwilling to proceed (n=5)
(n=1) Loss of contact (n=3)
(n=1) Time constraints (n=1)

2-month follow-up
(n=51)

Fig 2. Patient ow (CONSORT diagram). ITT, intention to treat; RCT, randomized controlled trial.
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Table 1.Baseline Demographic and Clinical Characteristics

Table 1.Baseline Demographic and Clinical Characteristics (continued)

No. (%) No. (%)
Control Intervention Control Intervention
All Patients Group Group All Patients Group Group
Characteristic (N =129) (n=64) (n =65) Characteristic (N =129) (n=64) (n =65)
Age, years Baseline FACIT-F score
Median 52 53 51 Median 106.0 108.3 101.0
IQR 46-58 46-58 46-57 IQR 84.2-123.0  87.8-1240  81.0-120.0
Sex Baseline distress (DT)
Female 109 (84.5) 56 (87.5) 53 (81.5) Low 30 (23.3) 14 (21.9) 16 (24.6)
Male 20 (15.5) 8 (12.5) 12 (18.5) High (score $ 5) 99 (76.7) 50 (78.1) 49 (75.4)
Tumor origin Baseline HADS score
Breast 92 (71.3) 47 (73.4) 45 (69.2) Median 12 12 13
Gynecologic tract 7 (5.4) 5 (7.8) 2 (3.1) IQOR 7-17 7-16 7-18
Lung 5 (3.9) 3 (4.7) 2 (3.1) — : —
CNS/head and neck 4(3.1) 1 (1.6) 3 (4.6) NOTE. No signi cgnt dlffe_zregcss P "I .05) between Erloups”\_/vere identi ed for
Lymphoma 11 (8.5) 4(6.2) 7 (10.8) ig){ets:ta)tegory (as determined by Wilcoxon or Kruskal-Wallis test or Pearson
Skin/soft tissue 1(08) 1(1.6) 0(0.0) Abbreviations: DT, Distress Thermometer; FACIT-F, Functional Assessment of|
Gl tract 7(5.4) 2(3.1) 5 (7.7) Chronic lliness Therapy-Fatigue; HADS, Hospital Anxiety and Depression Scale]
Urogenital tract 2(2.0) 1(1.6) 1(1.5) IQR, interquartile range.
Disease stage
Localized 111 (86.0) 55 (85.9) 56 (86.2)
Metastatic 18 (14.0) 9 (14.1) 9 (13.8)
Tf‘;at;‘?e%‘ 524 g 525 There is no clear cutoff for clinically meaningful increases in overall
adiotherapy d ’ . . o - . .
Chemotherapy 75 (58.1) 40 (62.5) 35 (53.8) qual!ty of life in the FACIT: .F score. However, on the basis of previous
Hormonal therapy 32 (248) 14 (2L.9) 18 (27.7) studies, changes reported in the postintervention scores of this trial were
Radiochemotherapy 4(3.1) 1(16) 3(4.6) in a range that is considered highly noticeable to patiéftQuality-
ol 2(1.6) 1@8) 1@.5) of-life analyses are often complicated by a large number of missing data.
Treatment goal In our study, the low number of missing data (90.7% of all randoml
Curative 117 (90.7) 58 (90.6) 59 (90.8) _ Y, 1 _ g : y
Palliative 12 (9.3) 6 (9.4) 6 (9.2) assigned patients completed thémary assessment at T2) and ro-
Marital status bustness of the sensitivity analyses (Appefalties Azand A3), in-
m::::zg separated 8; ((eizéz)z) 33 (goé?) 4i (g“s';‘) crease reliability of patient-reported outcomes.
Single 26 (20.2) 12 (18.8) 14 (21.5) . Although the primary efcapy end point of better quality of
Divorced 16 (12.4) 9 (14.1) 7 (10.8) life after the STREAM intervention was clearly met, the effect of the
Widowed 4(3.1) 347 1(15) intervention on distress is less clear cut. The DT is an assessment
Highest education . . . .
Compulsory school 2(16) 1(16) 1(15) tqol that. aIIovys patients to summarize all s.ubjgctlv.e'aspects of
Apprenticeship 32 (24.8) 16 (25.0) 16 (24.6) distress in a single number (VAS, 0 to 1Q). In |ts_ S|mpl|_C|ty, the DT
College 44 (34.1) 19 (29.7) 25 (38.5) therefore has the advantage of covering various dimensions of
g“r']"ers“y 43 873-)2) 2: Ei%;) 2(3)’ Eg%;‘) distress, including physical, functional, social, socioeconomic,
ther . . . .. . . .
e T TS e i, §p|r|tual, gnd emotional dlstreé’sHowever, the We|ght tha}t pa-
€ (n = 107) tients assign, whether consciously or not, to each dimension is not
. 1,200 2(1.9) 0(0.0) 2(3.8) discernible from the DTscore. In contrast, the HADS questionnaire
Sy - gf)?) " gig 5 gzg)l) covers exclusively the emotional dimension of distress, but it does
4:900-8:100 36 (33.6) 18 (33.3) 18 (34.0) S0 in greater deptﬁs Whel’easl Self-reported diStr:eSS on the7 DT
8,100-12,200 19 (17.8) 9 (16.7) 10 (18.9) was lower after STREAM, with a small to medium effecfsize
220 i) 3(5.6) 5(94) (n?,=0.043 and 0.069 in the ITT and PP populations, respectively),
S e emotional distress as assessed by HADS did not change. This leads
(n=116) to the hypothesis that STREAM primarily affects dimensions of
Yes 31(267)  17(30.4) 14 (23.3) distress other than anxiety or depression. Of note, in our pop-
No >1 (44.0) 23 (41.1) 28 (46.7) ulation, HADS scores at baseline were rather low (mean, 12; IQR
I don't know 34 (29.3) 16 (28.6) 18 (30.0) ' > X 1~ y
Currently seeing a therapist 7-17), whereas baseline DT scores were high (mean, 6; IQR, 5-8). It
Yes 45 (34.9) 27 (42.2) 18 (27.7) is therefore conceivable that a potential impact of STREAM on the
No , _ N5 A 670 I U (e°0) emotional dimension of distress (anxiety and depression) cannot
Currently using psychotropic . . . .
drugs be assessed conclusively in our population. A study tailored spe-
Yes 17 (13.2) 11 (17.2) 6 (9.2) ci cally toward patients with high baseline levels of anxiety or
No 111 (86.0) 53 (82.8) 58 (89.2) depression would be more appropriate to answer this speci
| don’t know 1(0.8) 0 (0) 1(1.5)

(continued in next column)

784  © 2018 by American Society of Clinical Oncology

question.

Although STREAM was designed for and open to all newly
diagnosed patients with cancer, women with breast cancer un-
dergoing curative treatment represented the vast majority of the
study population. This leaves uncertainty regarding generalizability
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Table 2.Ef cacy Outcomes

ITT Population PP Population*
(n = 129) (n =95)
Measure A Meanst (95% Cl) P ES t02p)t A Meanst (95% Cl) P ES o)t
Quality of life including fatigue (FACIT-F; 40 items; score, 0-160) 8.598 (2.45 to 14.73) .007 0.063 10.71 (4.49 to 16.94) .001 0.114
Physical well-being (seven items; score, 0-28) 2.01 (0.43 to 3.59) .01 2.64 (1.02 to 4.25) .002
Social well-being (seven items; score, 0-28) 0.44 2 0.95 to 1.82) 158 0.41 2 1.13 to 1.96) .60
Emotional well-being (six items; score, 0-24) 0.24 2 0.77 to 1.25) .64 0.68 (2 0.38 to 1.75) .21
Functional well-being (seven items; score, 0-28) 1.53 (0.11 to 2.95) .04 1.65 (0.04 to 3.26) .05
Fatigue score (13 items; score, 0-52) 4.52 (1.81 to 7.22) .002 5.26 (2.37 to 8.16) .001
DT (score, 0-10) 20.85(@21.60t020.10) .03 0.043 21112195t 20.26) .01 0.069
HADS (14 items; score, 0-42) 21.28 (23.02 to 0.45) .15 0.019 2210(4.03t020.16) .03 0.049

NOTE. Results of analysis of covariance for postintervention scores (T2), with baseline scores (T1) as covariates, adjusted for baseline distress{rati cation factor).
Abbreviations: DT, Distress Thermometer; ES, effect size; FACIT-F, Functional Assessment of Chronic lliness Therapyatigue; HADS, Hospital Anxiety and Depression
Scale; ITT, intention to treat; PP, per protocol.

*PP population was de ned as all patients for whom time between random assignment and T2 assessments did not exceed 16 weeks.

tTreatment effects estimated by analysis of covariance are reported as difference (A) in scores of group means for intervention v control group.

$ESs are expressed as partial eta squared, with the cutoffs small (0.01), medium (0.06), and large (0.14). Multiple imputations were used to handle mising data. Results

did not change signi cantly with other methods for handling of missing data (complete-case (CC) analysis or last observation carried forward (LOCF) analysis; Appendik
Table A2, online only).

§Primary end point of the trial.

of the results, particularly toward men and toward the palliativepent online with the patients, may have affected outcome in-
setting. Women with breast cancer are known to have the largesdrsely. Because we opted for a care-as-usual (ie, wait-list) rather
social media network in the cancer community, which likelythan active control, this will need to be differentiated in future
allowed for effective online recruitment. The presence of othestudies.
cancer groups in the Internet community is only emerging, with  Await-list controlled design is generally accepted to control
platforms such as that created by the Movember Foundation fdor the effect of time on the outcome of interest. However, the
men with cance?’ Such platforms may allow for integrating more duration of the wait and consequently the timing of assessments
men into future studies. If targeted spezlly, men with prostate (T2) for the control group are prospectively aeed and rigid,
cancer also seem to be reachable via the Internet, as shown bydrereas the timing of assessments (T2) in the interventions
Australian self-help online program, which integrated a patiergroup is dependent on the duration of the intervention and
forum called My Road Aheaf. therefore more variable. Hence, time sensitivity is only partially
At baseline, before random assignment, more patients in treccounted for. This is also true for our study, where median time
control group reported face-to-face psychological support and usetween T1 and T2 was 9.4 weeks (IQR, 8.6-12.1 weeks) for the
of psychotropic drugs than in the intervention group, althoughintervention group but was shorter in the control group
the number was not statistically sigoant. Data on the amount (median, 8.7 weeks; IQR, 8.3-9.3 weeks). Dynamic wait-list
of time spent face to face with local psychologists during the coursentrolled designs have been proposed to minimize this po-
of the trial were not collected; hence, potential bias cannot kential bias>®
quanti ed. In contrast, attention bias toward the intervention Another shortcoming of our trial is that we only show
group, possibly introduced by the time our STREAM psychologists benet in distress and quality of life for patients early after
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Fig 3. Treatment effects. Mean changes in scores (95% CIs) postintervention (T2) for (A) quality of life (Functional Assessment of Chronic lliness TherapyFatigue), (B)
distress (Distress Thermometer), and (C) anxiety/depression (Hospital Anxiety and Depression Scale) for the intervention and control groups andheir differences
(treatment effects) based on analyses of covariance with prescores (T1) as covariates.
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diagnosis, with a limited follow-up. It is conceivable, however, thdater in the disease trajectory). In a randomized, wait-list con-
such an early interventidf may be of particular importance to trolled trial, breast cancer survivors (on average, 3 years after
prevent chronication of distres$? Whether lower distress and initial diagnosis) who participated in an online program in a similar
increased quality of life after STREAM translate into bettetherapist-guided format as presented here reported signily
treatment tolerance and favorable disease course warrants addiproved sexual functioning (the primary end point of the trial) as
tional studies. compared with the wait-list control grodf Breast cancer survivors
The unique and common feature of study participants in thigvere also the target population in the randomized trial for the Coping
trial was a recent diagnosis of cancer. In contrast, the few reportédth Cancer WorkbooR> Women who participated in this Web-
randomized controlled trials on online support for patients withbased self-help program reported better selfady in coping with
cancer have mainly focused on cancer survivors (ie, interventionancer. Overall quality of life was not reported. The BREATH (Breast
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Cancer eHealth) interventidd,a Web-based intervention based on
cognitive behavioral techniques but without therapist guidance, led to

reduced distress in breast cancer survivors; however, it was r&ot . 4 design: Cori Urech. Astrid G ¢ Judith Ald
sustained during the 10-month follow-up. onception and design: Corinne Urech, Astrid Grossert, Judi er,

. . . . . Jens Gaab, Thomas Berger, Viviane Hess
In conclu5|on., with digital nqtlves approachlng an age thatgi_nancial support: Corinne Urech, Viviane Hess
places them at risk for developing age-associated diseases,slfiinistrative support: Corinne Urech, Astrid Grossert, Barbara Handschin,
cluding cancer, use of the Internet in the health care setting williviane Hess
likely further increase. In this randomized trial, we found thatProvision of study materials or patients: Corinne Urech, Astrid Grossert,
a Web-based, guided self-help intervention resulted in a cIinicaﬁP“qra Scherer, Barbara Handschin, Borislava Borislavova, Sven Degen,
meaningful improvement in quality of life. Our results indicate tha ennifer Erb, Alexandra Faessler, Sarah Schibli, Celine Werndli, Viviane Hess
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Appendix

Patients and Methods

Patient Eligibility Criteria and Recruitment

Rationale and design of this randomized trial have been publfivéd included adult patients (age 18 years) with newly
diagnosed cancer who startebt-line treatment (either systemic treatment, including chemotherapy, hormonal treatment, or
targeted therapy, or radiotherapy) no longer than 12 weeks before study registration. Patients were required to provide writ
informed consent, read and write in German, have Internet access, and have basic computer skills. To obtain informed cons
a therapist provided detailed information about the study via telephone and went point by point through the informed conser
form. The informed consent form was then sent to the patient, who, if in agreement, sent the signed paper form back via post m
The Ethics Committee of Northwestern and Central Switzerland approved the study (EKNZ 339/13). The trial is registered
ClinicalTrials.go\(ClinicalTrials.govdenti er: NCT02289014).

For safety reasons, patients were assessed at baseline for suicidal tendency by the suicide item of the Beck Depression Inv
(Green KL, et al: J Clin Psychiatry 76:1683-1686, 2015). Our online program was not designed to support suicidal patients in a
crises; therefore, patients with a score higher than 1 were contacted by telephone and referred to immediate local support.

Information on medical history was obtained from the patients during baseline assessments ameédday their treating
physicians, who we contacted by e-mail or telephone.

Patient Recruitment

Patients were recruited via the public Web site of STREAM (Stress-Aktiv-Mindern). To foster recruitment, we linked an
distributed information about the trial via the following channels: links from health-related Web sites, such as cancer leagu
cancer hospitals, and patient advocate Web sites to the public Web site of STREAM,; distribuytéss of hospitals and during
cancer conferences; communication to medical lay press; and paid advertisement via Google and Facebook.

Study Design

We randomly assigned eligible patients at a ratio of one to one using blocked randomization with randomly selected block si
to an intervention group or a wait-list control groui§ 1. Patients were strated according to baseline distress, using an
internationally accepted cutoff 8f 5 points on the 10-point visual analog scale of the Distress Thermaofheter.

Intervention

We developed the Web-based intervention STREAMsed on established stress management intervention nfarbats
incorporate cognitive behaviorahnd mindfulness-based stress reduction techniques, which we adapted to the Web contex
STREAM aims at improving intra- and interpersonal coping strategies, thereby reducing perceived stress, anxiety, and fatigt
well as enhancing quality of life. STREAM consists of eight modules (ApgeidiexA), which can be completed in 60 to 90
minutes each. Each module starts with a short mindfulness breathing exercise followed by text-based psychoedecttion, re
on current individual emotional status, and acquisition of coping strategies including several exercises and worksheets. Daily u:
downloadable audioles with relaxation and guided-imagery exercises was encouraged. Participants were asked to complete
module per week. Access to the next module was provided after the weekly online feedback of a therapist. Patients who ha
interrupt the program for medical or personal reasons were regularly contacted and offered continuation. The total duration of tt
program was not limited. Therapists monitored participapt®gress in the program and contacted the participants via an
integrated and secured e-mail system to provide feedback and structure. Patients could use the integrated e-mail system to co
their therapist whenever they felt the need to and were informed that the therapist would answer within 3 working days. Whene
patients did not log in to the program for 7 days, therapists sent an e-mail reminder.

Therapists were four female psychologists with Mastlergrees in clinical psychology and clinical experience in psycho-
oncology. Three of them were in postgraduate psychotherapy training programs, and one was a licensed psychotherapist (C
This core team was supported by seven psychologists with Ba&ctetmees in psychology, who worked under supervision of the
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licensed psychotherapist. All therapists were trained by the psychological study team leaders (A.G., C.U.) in applying the STRE
program and met for weekly discussions, with input by a medical oncologist (V.H.), to align procedures and strategies. For de
protection, the program is password protected and secured by Secure Socket Layer encryption.

Control

Patients in the control group underwent their cancer treatment locally as planned and were recontacted by the study tee
8 weeks after random assignment (Fig; 1. After T2 assessments, they received access to the online program. For patients in bott
groups, cancer treatment was determined locally, and supportive care, according to local standards, may also have included fac
face psychosocial support and psychotropic drugs.

Assessments

Assessments were conducted electronically directly within the Web-based program via the open source application LimeSul
at baseline (T1) and after the intervention or waiting period (control group), respectively (T2). In addition, 2-month follow-up
(T3) was performed in both groups. Feasibility was assessed at two different levels: feasibility of online recruitment and feasib
for patients to participate in the STREAM program while undergoirgg-line treatment. According to the study protocol,
feasibility of online recruitment was camed when 120 patients (ie, the number needed to assess the prinzagyebutcome)
were recruited within a 2-year period; feasibility of participation during treatment was prespexs a descriptive end
point—more specically, the percentage of completémghe intention-to-treat (ITT) population, where completergere dened
as patients who worked with at least six of eight modules.

Efficacy End Points

Primary end point was quality of life at T2, assessed in the validated German version of the Functional Assessment of Chrc
lliness TherapyFatigue (FACIT-F) questionnaifdThe rst 27 items are common to all Functional Assessment of Cancer Therapy
(FACT) questionnaires and cover different domains of quality of life, spalyi physical well-being (seven items), social well-being
(seven items), emotional well-being (six items), and functional well-being (seven items). The last 13 items focus on various aspe
of fatigue, a key aspect of quality of life in patients with cancer, particularly during active treaEAGHT-F total score ranges
from 0 to 160. Higher scores represent better quality of life. Minimal clinically meaningful differences are notnedlbde have
previously been set between 7 and 9 points, both as intraindividual changes and differences M4rBopsur sample size
calculation, we relied on the more stringent dition of 9 points. We chose FACIT-F, rather than the distress thermometer (DT), as
primary outcome because overall well-beingeoted by the multidimensional FACIT-F questionnaire, seems clinically more
important than changes in a single doméaimlso, FACIT-F is better validated as outcome measure than DT, which often serves as
screening toof!

Secondary etacy end points were assessed at the same points in time and evaluated psychological distress and anxiety
depression using the validated German versions of the National Comprehensive Cancer Netwarld@fie Hospital Anxiety
and Depression Scale (HADSYespectively. Effect sizes are expressed as partial eta sqé)a?@n\/(th the following cutoffs to
categorize effect sizes into small (0.01), medium (0.06), and large (0.14), as suggested bySDbleoup analyses are highly
explorative and, therefore, not part of this report.

Assessments During the Intervention

Usability was evaluated after thrst and last module with the System Usability Scale (SUS), where.sctespresent good
usability’® Therapeutic alliance between patients and online therapist was assessed using the Working Alliance Inventory (WAI)
its short form (12 items¥? adapted with 2 additional items specto the online context after each module. Total score ranges from
0 to 5, and scores 3.5 have been rated as good working alliafites.

Statistical Analyses and Sample Size Calculation

R version 3.4.0 software (R Foundation for Statistical Computing, Vienna, Austria) was used for all analyses. All analyses v
performed in the ITT population dened as all patients who were randomly assigned. The per-protocol (PP) population included
all patients who completed the program in the intended timeframe (ie, the time between random assignment and T2 assessme
did not exceed 16 weeks, which is twice the minimal duration of the program).

To demonstrate a 9-point differericén FACIT-F total score between baseline and T2 (after 8 weeks) in the intervention group
with a statistical power of 0.80 at a sigrdance level of .05 (two sided), 60 participants were needed in each of the two conditions.
We assumed normally distributed data in both groups with a standard deviaBoa®{Pandey M, et al: World J Surg Oncol 3:63,
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2005). Data preparation of all continuous dependent variables included tests for normality, homogeneity of variances, and
amination of outliers.

Efficacy Analyses

Ef cacy outcomes (primary end point of FACIT-F; secondary end points of DT and HADS) were modeled with analysis «
covariance (ANCOVA), using the postscore (T2) as dependent variable, the prescore (T1) as covariate, and group alloca
(interventionv control) as independent variable. ANCOVAs were further adjusted for the séttétin factor distress (DF 5v, 5).
Multiple imputations (n = 99) by chained equatidisising predictive mean matchitijncorporating all variables of the linear
models underlying ANCOVA were used to impute missing outcome vilJesassess the robustness of the results, sensitivity
analyses were conducted for all outcomes in the perprotocol population. In addition, sensitivity analyses were carried out us
other methods for handling missing data; more speaily, CC analyses and LOCF analyses, as sgeuithe protocof’ were
computed for all outcomes on both the ITT and PP populations.

2-Month Follow-Up Analyses

For the follow-up period, score changes from T2 to T3 were analyzed with ptastsiseparately for each group (no between-
group comparisons). Again, multiple imputations were used for missing data. Sensitivity analyses were conducted using CC
LOCF analyses in the ITT and PP populations.

Role of Funding Bodies

The funder of the study had no role in study design, data collection, data analysis, data interpretation, or writing of the repo
The corresponding author had full access to all the data in the study andchbhdesponsibility for the decision to submit for
publication.

Table Al.Content of Web-Based Stress Management Program STREAM

Module Psychoeducation Re ection on Status Strategies and Exercises
Introduction: What is stress? Nature of stress in general and speci cally My individual stressors Diary,* body scant
in relation to cancer
Bodily stress reduction Bodily sensations during stress and My individual bodily stress Stress protocol*
adverse effects of anticancer treatment, reactions
focus on fatigue
Cognitive stress reduction Thoughts and their interaction with My negative thought patterns  Progressive muscle relaxationt
emotions and bodily sensations
Emotional stress reduction Feelings and cancer-related emotions My feelings and worries Walk on the beach, T relaxation protocol,*
such as anxiety and worries negative thought cycle,t relationship of

body position and thoughts,* thinking
styles and re ection*
Mindfulness and acceptance of thoughts Meaning and implementation of My de nition and experiences  Thoughts on clouds,t mountain
and emotions mindfulness and acceptance in daily life  with acceptance meditation, T emotional emergency kit t
(as opposed to active strategies learned
in modules one to four)

Activation of resources: quality of life and Introduction of models for balance My individual resources Acceptance story* t
pleasure between burden and resources
Activation of resources: social network Social network and the role of a supportive My individual social network and Body scan*t
and communication skills environment current needs
Summary Overview and documentation of the last My experiences with the Integration of mindfulness,* winter walk,
7 weeks program spring awakening,T health cycle,*

planning activities,* week planner,*
friendly feelings toward our own body, T
enjoyment training,* communication
skills,* walk on the beach, T winter
walk, T spring awakening,t four
seasonst

Abbreviation: STREAM, Stress-Aktiv-Mindern.
*Instructions and worksheets.
TAudio le: story, relaxation, or guided imaginary exercise.
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Scores for individual patients Group means
Mean (IQR)
Control group Control group
160 Low baseline distress || High baseline distress
120 A
Control 108.3 110.0 125.0
80 (87.8-124.0) (98.0-121.0) (110.0-136.0)
40
FACIT-F Intervention group Intervention group
60 Low baseline distress || High baseline distress
1
120 1 %
Intervention U 29 Y
80 (81.0-120.0) (101.0-132.0) (107.0-138.0)
40 -
Control group Control group
Low baseline distress || High baseline distress
10.0
7.5 4
6 6 4
Control 5.0 - (5-8) (4-7) (3-6)
2.5 1
0.0 1
DT Intervention group Intervention group
Low baseline distress || High baseline distress
10.0 A
7.5 4
. 6 5 4
Intervention 5.0 (5-8) (3-6) (3-6)
2.5
0.0
Control group Control group
Low baseline distress || High baseline distress
40 A
30 A
12 1 8
20 4
Control 0 (7-16) (7-14) (5-11)
10 1
0 -
HADS Intervention group Intervention group
Low baseline distress || High baseline distress
40 A
30 A
. 13 9 8
20 4
Intervention 0 (7-18) (6-13) (6-12)
10 1
0
T T T T T T
T1 T2 T3 T1 T2 T3 T1 T2 T3

Fig Al.Individual patients’ scores and group means for all time points. DT, Distress Thermometer; HADS, Hospital Anxiety and Depression Scale; IQR, interquartile
range; FACIT-F, Functional Assessment of Chronic lliness TherapyFatigue.
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