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Abstract

Purpose Significant cancer-related distress affects 30–60% of women diagnosed with breast cancer. Fewer than 30% of dis-

tressed patients receive psychosocial care. Unaddressed distress is associated with poor treatment adherence, reduced quality of

life, and increased healthcare costs. This study aimed to evaluate the preliminary efficacy of a newweb-based, psychoeducational

distress self-management program, CaringGuidance™ After Breast Cancer Diagnosis, on newly diagnosed women’s reported

distress.

Methods One-hundred women, in five states, diagnosed with breast cancer within the prior 3 months, were randomized to

12 weeks of independent use of CaringGuidance™ plus usual care or usual care alone. The primary multidimensional outcome,

distress, was measured with the Distress Thermometer (DT), the Center for Epidemiologic Studies Depression Scale (CES-D),

and the Impact of Events Scale (IES) at baseline and months 1, 2, and 3. Intervention usage was continually monitored by the data

analytic system imbedded within CaringGuidance™.

Results Althoughmultilevel models showed no significant overall effects, post hoc analysis showed significant group differences

in slopes occurring between study months 2 and 3 on distress (F(1,70) = 4.91, p = .03, η2 = .065) measured by the DT, and

depressive symptoms (F(1, 76) = 4.25, p = .043, η2 = .053) favoring the intervention.

Conclusions Results provide preliminary support for the potential efficacy of CaringGuidance™ plus usual care over usual care

alone on distress in women newly diagnosed with breast cancer. This analysis supports and informs future study of this self-

management program aimed at filling gaps in clinical distress management.
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Introduction

Three and one-half million US women live with a history of

breast cancer [1]. Approximately 30–60% of these women

experience significant cancer-related distress [2, 3].

Multidimensional cancer-related distress manifests along a

continuum from normal fears to significant anxiety, depres-

sive symptoms, and/or depression at clinical or subclinical

levels [4–6]. Approximately 50% of women experience de-

pression [5], depressive symptoms [6], and/or anxiety [4, 5] in

the acute post-diagnosis period or within the first year [5].

While depression lessens over time, the rate of depression

for breast cancer survivors (BCS) remains over twice that of

the general population even 5 years later [7].

The 2019 National Comprehensive Cancer Network

(NCCN) Guideline for Distress Management endorses early

assessment and treatment of cancer-related distress to improve

treatment adherence, reduce visits and admissions, and to im-

prove patients’ psychological wellbeing [8]. Longitudinal

studies in breast cancer support the NCCN’s recommenda-

tions [9, 10]. However, institutional capacity, access to psy-

chological care, and patient acceptance pose barriers to dis-

tress management for 70–80% of distressed patients [11–13].

CaringGuidance™ program CaringGuidance™ After Breast

Cancer Diagnosis is a new unguided, web-based,

psychoeducational program developed to address the need

for early and accessible self-management of cancer-related

distress in newly diagnosed women to overcome institutional

and patient barriers [14]. CaringGuidance™ (version 1) www.

caringguidance.org described elsewhere [15, 16] contains five

modules (17 subtopics) of supportive oncology-based

psychoeducation and cognitive-behavioral techniques (e.g.,

cognitive reframing and rehearsal, relaxation), coping skills,

problem solving, communication strategies, and validation.

Content is user-guided, and offers self-tailored flexibility to

explore written text; 72 survivor video vignettes featuring six

BCS age 30–70 years, White and Black race, with stage 0–III

breast cancer; 20 thought-challenging and reflective

journaling exercises; mindfulness meditation guidance; glos-

sary; links to cancer-related resources; and discussion board.

CaringGuidance™ was designed by a multidisciplinary

team of psychology and oncology professionals as well as

BCS [14] to provide a place for women to mentally process

automatic thoughts and emotions associated with a new breast

cancer diagnosis. Content was informed by prior qualitative

research interviews with newly diagnosed women [17, 18].

For example, the module What Does This Diagnosis Mean?

is comprised of headings and associated content from the

varying thoughts shared by women within days of their diag-

nosis such as, “I can’t stop thinking about cancer,” “I purpose-

ly try to never think about cancer,” and “Ignoring thoughts of

cancer helps me feel in control.” Each heading is followed by

evidence-based guidance provided in a neutral, accepting

tone. Body image, receiving and accepting support, disclo-

sure, understanding the complexity of meaning in a cancer

diagnosis, managing socially constraining behaviors, and

moving forward are examples of additional topics explored

in the program [15, 16]. Program content grounded in data

provided by newly diagnosed women during our earlier qual-

itative work [17, 18] is intended to support new users’ ability

to explore their thoughts and feelings, compare and contrast

with what other women shared, and thus receive validation.

The efficacy of Internet delivery of cognitive-behavioral

techniques (CBT) is supported [19], as is CBT to reduce de-

pression and stress in women with breast cancer [20].

Unguided Internet CBT psychosocial interventions also show

promise [21–23]. To the best of our knowledge,

CaringGuidance™ is one of three fully unguided, Internet

psychoeducational interventions with content specific only

to women with breast cancer. CaringGuidance™ is unique,

however, in that it was specifically designed for the critical

earliest post-diagnosis adjustment period consistent with the

NCCN Guideline recommendation for early distress interven-

tion [8], while the other interventions were designed for wom-

en months [24] to years’ post-treatment [25].

Following development and focus group testing of

CaringGuidance™ [14], our team conducted this first random-

ized trial of the intervention. Favorable results regarding feasi-

bility, acceptance, and satisfaction with CaringGuidance™ by

newly diagnosed women were reported earlier [16]. Women

with program access also reported fewer perceived social con-

straints than women in the control group [15].

This is a report of findings regarding the preliminary efficacy

of CaringGuidance™ on the primary outcome of distress from

this first randomized trial of CaringGuidance™. The hypothe-

sis was that women newly diagnosed with breast cancer who

accessed CaringGuidance™ over 12 weeks in addition to usual

care would report lower levels of distress than women who had

access to usual care alone. Consistent with the goal of

informing a future effectiveness/implementation trial, potential

modifiers of the intervention effects were also explored.

Method

Subjects

Study methods are described elsewhere [15, 16] and summa-

rized here. This trial, led by a single center in Western New

York, recruited subjects through distribution of Institutional

Review Board–approved (#00003128) flyers in 13 cancer,

radiology, and internal medicine clinics in four states within

the Eastern and Midwestern United States. Advertisements

were run on radio, television, newspapers, and Facebook.
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Community breast cancer organizations (e.g., American

Cancer Society) also distributed flyers.

Eligible women were English-speaking, at least 21 years

old, and experiencing their first diagnosis of stage 0–II breast

cancer in the past 3 months. Access to email and Internet on a

desktop or laptop computer was requi red s ince

CaringGuidance™ was not mobile-capable at that time.

Clinics were encouraged to distribute flyers to women as early

as possible post-diagnosis.

Procedure

After screening by phone, eligible subjects provided written

consent and were randomized to usual care plus

CaringGuidance™ (intervention) or to usual care alone (con-

trol). Randomization was determined prior to study initiation

using a random number generator to create an allocation se-

quence in blocks of four. Enrollment occurred from August

2013 to August 2015. Four measurement occasions were col-

lected (baseline and months 1, 2, and 3). All monthly data

were self-reported and returned by US mail after which sub-

jects received a $25 Amazon gift card [15, 16].

Both groups No restrictions were imposed on usual care.

Subjects tracked medical appointments, symptoms, and

source of support received to capture usual care during the

12 weeks. All subjects received scripted phone calls from

one research assistant (RA) at 28 ± 5 working day intervals

to review log entries and assess for adverse events. All calls

were digitally recorded, and a 10% sample was reviewed by

the PI for script fidelity [15, 16].

Intervention group Subjects were informed that a suggested

dose of independent CaringGuidance™ use was 20–

30 min, 2–3 times per week (i.e., 40–90 min/week for

12 weeks). This suggested dose was estimated according

to the traditional 12 hourly sessions of in-person therapy. A

brief one-time orientation to the program’s three introduc-

tory pages was provided verbally or by email. Subjects

received a pictorial guide on general website use (e.g.,

increasing volume, font size). Program engagement was

encouraged through automatically generated emails. To

support intervention receipt, the RA asked scripted ques-

tions during the monthly phone call regarding subjects’

perceived ease of program log-in and use. The RA provid-

ed a scripted verbal reminder regarding areas of

CaringGuidance™ that a subject had not explored [15, 16].

Measures

Distress, the primary multidimensional [8] outcome, was mea-

sured in three ways.

Distress Thermometer The Distress Thermometer (DT) is a

single-item, 0–10 scale [26]. The DT is accurate assessing

distress when compared with the Hospital Anxiety and

Depression Scale and the Brief Symptom Inventory-18 with

a score of ≥ 4 of 10 associated with poorer performance status

among ambulatory cancer patients, including women with

breast cancer [27].

Center for Epidemiologic Studies Depressive Scale The 20-

item Center for Epidemiologic Studies Depressive Scale

(CES-D) [28] was used to measure depressive symptoms.

Higher scores indicate more severe symptoms. Scores ≥ 16

are clinically significant. Internal consistency is alpha = .90

in patient and alpha = .80 in community populations [28]. In

the current study, alpha = .86.

Impact of Event Scale Intrusive and avoidant thoughts an-

chored to the breast cancer diagnosis were measured with

the 15-item, 4-point Impact of Event Scale (IES) [29]. A score

≥ 9 indicates an impactful event. Scores ≥ 26 represent strong

impact demonstrated by intrusive/avoidant thinking.

Cronbach’s alpha for the entire scale equals .86 [29] and in

this study, alpha = .87.

Demographics and exploratory psychosocial variables Self-

reported demographic variables were collected at baseline

including subject’s history of computer use (8-item yes/

no), prior breast cancer diagnosis of family/friend (yes/

no), health literacy (a single-item “When you go to the

doctor’s office, how confident are you filling out medical

forms by yourself” (“extremely” to “not at all”) [30]), and a

study-derived single-item (yes/no) question on stressful

events in past year. At baseline, and again monthly,

study-derived questions were used to measure history of

mental healthcare (3-item yes/no), with the remainder

single-item responses on perceived support in the past

week (1 “not at all”–10 “greatly”), level of personally

modifiable causal attribution for cancer (0 “not at all” to

5 “extreme”), sense of control over cancer and treatment (0

“not at all” to 5 “extreme”), and self-perception of coping

(1 “not well at all”–10 “extremely well”).

Dispositional optimism was measured at baseline because

of its well-established association with psychological adjust-

ment [31]. The Life Orientation Test-Revised (LOT-R) [32]

was used, in which higher scores on this 10-item scale indicate

greater optimism. The LOT-R has alpha = .78 [32], and al-

pha = .81 in this study.

Coping was measured at baseline and monthly using

the Brief COPE [33], a measure of 14 coping responses

rated on a 1 (“I haven’t been doing this at all”) to 4 (“I’ve

been doing this a lot”) scale. The two-item Active Coping

subscale (alpha = .68) [33] was examined for this study in

which alpha = .67.
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Intervention usage Minutes of use, number of sessions, mean

log-in duration, and the type of programmaterial accessed were

captured by the CaringGuidance™ data analytics system [16].

Sample size

Power analysis indicated an estimated sample size of 54 sub-

jects (27/group) for repeated measures ANOVAwith four time

points, small to medium effect size of .35, average correlation

coefficient of .5, and alpha .05 [34]. Effect size was estimated

based on prior publications of unguided, web-based CBT inter-

ventions for cancer-related distress [25, 35]. Projected attrition

was 23% based on our prior work with newly diagnosed wom-

en undergoing cancer treatment during psychosocial studies

[17, 18]. Additionally, we planned to compare baseline mood

differences among women completing baseline measures be-

fore versus after primary surgical treatment to inform our future

work and an interim analysis was planned to prepare a grant

submission. Thus, the target enrollment was set at 100 subjects.

Descriptive statistics were calculated on all study variables.

Spearman’s correlations were calculated between demographic

and study variables. Due to non-normality in depressive symp-

toms and impact of events, these variables were transformed

using a square root transformation prior to analysis. The prima-

ry analyses were performed using multilevel modeling (MLM)

[36, 37] (i.e., hierarchical linear modeling, or mixed effects

models). Parameter estimates were obtained using restricted

maximum likelihood estimation and Kenward-Rogers degrees

of freedom for tests of significance [38]. MLM utilizes all

available data through the use of maximum likelihood estima-

tion (i.e., no listwise deletion), so all subjects with at least one

measurement occasion are used in the analysis. Models includ-

ed random intercepts and slopes across subjects, as well as an

unstructured covariance matrix to estimate the covariance be-

tween intercepts and slopes. Direct tests of intervention effects

were assessed by time by group interaction. Separate models

were performed for each outcome variable. The MIXED pro-

cedure in SAS version 9.4 was used for these analyses.

For exploratory tests of moderation, baseline levels of de-

mographic variables of interest based on evidence pertaining to

breast cancer-related distress [39] were included to test if the

intervention was more or less effective for certain women. The

moderators tested were age, income, prior mental health diag-

nosis, stressful life event in past year, surgical status at baseline

(pre/post), breast cancer stage, perceived support, causal attri-

bution, optimism, coping (active and perceived), and baseline

distress, depressive symptoms, and impact of cancer event.

Results

Of 139 women screened, 100 were enrolled and randomly

assigned to condition (43 control; 57 intervention). Nine

control and eight intervention subjects withdrew or were lost

to follow-up resulting in 17% attrition (Fig. 1). Attrition did

not bias treatment effects as there were no significant differ-

ences between groups on dropout rate, number of time points

completed, or the last time point completed [15].

Enrolled subjects resided in 5 states within the Eastern and

Midwestern United States [16]. The last subject completed

participation in November 2015 (Fig. 1).

Baseline characteristics

Table 1 provides descriptive demographic, treatment timing,

and intervention usage data.

The intervention and control groups did not differ on base-

line demographic characteristics with the exception that in-

come was slightly higher in the intervention group (p = .042)

(Table 1). Income was not correlated with other baseline var-

iables (Table 2). The intervention and control groups did not

differ on cancer stage (p = .93) nor time since diagnosis

(p = .89), with 89% of subjects being within two or fewer

months of diagnosis at baseline (Table 1). A greater proportion

of the control group completed baseline measures prior to

receiving breast cancer surgery (76.7%, n = 33) than the inter-

vention group (57.9%, n = 33) (p = .049) (Table 1); however,

this did not bias treatment effects because the groups did not

differ on baseline distress (i.e., DT, CES-D, and IES) and

equal proportions of subjects in each condition also demon-

strated clinically significant baseline distress (i.e., DT ≥ 4,

CES-D ≥ 16, or IES ≥ 26) (Table 1).

Table 2 presents the baseline Spearman correlations for

demographic and psychosocial variables.

Usual care (both groups)

Groups did not differ during the study with respect to the

months when breast cancer surgery or chemotherapy was re-

ceived. However, more intervention subjects received radia-

tion during month 2 than control subjects (p = .03).

Both groups reported accessing clinical support services

from healthcare providers (e.g., physicians, social work, psy-

chology) equally in all study months except month 3 when

intervention subjects reported accessing clinical support ser-

vices fewer days on average than control subjects (p = .023)

(Table 1).

Groups did not differ (p > .05) on duration of the monthly

RA phone call thus minimizing potential bias from research

staff interactions with subjects [16].

Intervention use

The intervention group spent 0 (n = 1) to 1265 min (n = 1)

using CaringGuidance™ (M = 4.98 h; SD = 3.61). Subjects

accessed CaringGuidance™ between 0 and 26 separate
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sessions per subject (M = 15.33 sessions; SD = 9.96)

(Table 1). Mean session duration per subject ranged from 0

(n = 1) to 72.11 min. All modules, videos, and exercises were

accessed by intervention subjects (additional detail previously

published [15, 16]).

Intervention effects

No significant overall time by group interactions were ob-

served. Post hoc analysis showed significant differences in

slopes between groups between study months 2 and 3 on

depressive symptoms and distress (measured by the DT). In

other words, from baseline to study month 2, both groups

experienced a decline in distress, depressive symptoms, and

intrusive/avoidant thoughts. However, from study month 2 to

month 3, the intervention group continued to decline, whereas

the control group experienced an increase on all three mea-

sures. The slope difference between groups during the month

2 to month 3 interval was significant for distress measured by

DT (F(1,70) = 4.91, p = .03, η2 = .065), and depressive symp-

toms (CES-D) (F(1, 76) = 4.25, p = .043, η2 = .053), but not

intrusive/avoidant thoughts (IES) (F(1,64) = 1.81, p = .18,

η
2 = .03) (Fig. 2).

Moderators of intervention effects

Exploratory analysis identified four variables that appeared to

moderate the effects of CaringGuidance™. Figures 3 and 4

present model-predicted scores based on group and varying

levels of the moderators.

The effect of CaringGuidance™ on distress (measured by

the DT) varied depending on initial baseline DTscore [t(77) =

− 2.18, p = .032]. No difference was observed for subjects low

on initial DT distress scores. For subjects with higher DT

scores at baseline, however, distress reduction was greater

for the intervention than the control group (Fig. 4).

Active coping significantly moderated the effect of the in-

tervention on depressive symptoms [t(84.2) = 2.12, p = .037]

such that while there was no effect of the intervention on

depressive symptoms for subjects high in active coping at

baseline, for subjects low in active coping, greater reduction

in depressive symptoms occurred over time (Fig. 3).

The intervention effect on depressive symptoms was also

significantly moderated by personal causal attribution beliefs

[t(80.8) = 2.02, p = .047]. For subjects taking little to no re-

sponsibility for their breast cancer, the intervention had a re-

ducing effect on depressive symptoms. But for subjects who

felt “somewhat” to “extremely” responsible for their cancer

Fig. 1 CONSORT flow diagram.
A superscript letter “a” denotes
that subjects did not complete
month 1, month 2, and/or month 3
study measures, and did not
withdraw/discontinue. A super-
script letter “b” denotes that all
subjects allocated to a study con-
dition were included in the
analysis
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Table 1 Baseline characteristics, treatment, and CaringGuidance™ Usage (N = 100) [15, 16]

Intervention (n = 57) Control (n = 43) Total (n = 100) p valuea

Age, years (mean; SD) 55.1 (9.4) 53.2 (10.5) 54.2 (9.9) .35

Race

White 53 (93%) 42 (97.7%) 95 .10
African American 3 (5.3%) 0 3

American Indian/Alaskan Native 1 (1.8%) 0 1

Asian 0 1 (2.3%) 1

Ethnicity

Hispanic 1 0 1

Marital status

Married 33 (57.9%) 31 (72.1%) 64 .14
Divorced 12 (21.1%) 7 (16.3%) 19

Single 6 (10.5%) 3 (7%) 9

Widowed 4 (7%) 2 (4.7%) 6

Partnered 2 (3.5%) 0 2

Highest level of education

Completed college or graduate school 39 (70.9%) 30 (71.5%) 69 .96
Some college 11 (20%) 9 (21.4%) 20

Technical training 2 (3.6%) 1 (2.4%) 3

High School 3 (5.5%) 2 (4.8%) 5

Missing 2 (3.6%) 1 (2.4%) 3

Employed

Full time 36 (63.2%) 22 (51.2%) 58 .21
Part time 10 (17.5%) 6 (14%) 16

Not employed 11 (19.3%) 15 (34.9%) 26

Income

0–$24,999 4 (8%) 2 (4.8%) 6 .04*
$25,000–$49,999 9 (18%) 12 (28.6%) 21

$50,000–$74,999 9 (18%) 15 (35.7%) 24

$75,000–$99,999 7 (14%) 6 (14.3%) 13

> $100,000 21 (42%) 7 (16.7%) 28

Missing 7 (14%) 1 (2.4%) 8

Stage at baseline

0 14 (24.6%) 10 (23.3%) 24 .93
I 25 (43.9%) 19 (44.2%) 44

II 16 (28.1%) 14 (32.6%) 30

“early stage” 2 (3.5%) 0 2

Time since diagnosis

< 4 weeks 22 (38.6%) 17 (39.5%) 39 .89
1–2 months 28 (49.1%) 22 (51.2%) 50

2–3 months 7 (12.3%) 4 (9.3%) 11

Surgical status at completion of baseline measures

Not completed surgical treatment 33 (57.9%) 33 (76.7%) 66 .049*
Primary surgery complete 24 (42.1%) 10 (23.3%) 34

No prior mental health diagnosis (n = 99) 44 (77.2%) 31 (73.8%) 75 .70

Health literate

Extremely/quite a bit 54 (94.7%) 43 (100%) 97 .31

Prior Internet use 57 (100%) 43 (100%) 100 NA

Personal attribution for cancer (extremely to somewhat) 16 (28.1%) 12 (28.6%) 28 .95

Stressful life event in prior year 26 (45.6%) 21 (50%) 47 .67

Family member or close friend with history
of breast cancer

42 (73.7%) 32 (74.4%) 74 .93
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diagnosis, depressive symptoms increased among the inter-

vention group (Fig. 3).

The effect of the intervention on intrusive/avoidant think-

ing was significantly moderated by whether subjects

experienced a stressful event in the prior year [t(78.6) = 2.41,

p = .018]. For subjects who reported a prior stressor, there was

no difference in change in the amount of intrusive/avoidant

thinking as a result of the intervention. But, for those with no

Table 1 (continued)

Intervention (n = 57) Control (n = 43) Total (n = 100) p valuea

Perceived control over cancer and treatment
(extremely to quite a bit)

23 (41.1%) 12 (28.6%) 35 .26

Perceived coping success [1 = not well at all;
10 = extremely well] (mean; SD)

7.2 (1.6) 6.5 (2.0) 6.9 (1.8) .16

Distress Thermometer (mean; SD) 4.7 (2.1) 4.8 (2.6) 4.76 (2.33) .81

CES-D (mean; SD) 13.1 (7.6) 14.4 (9.9) 13.67 (8.67) .50

Impact of Events Scale (mean; SD) 24.2 (13.4) 27.0 (15.7) 25.37 (14.37) .36

Clinically significant score at baseline

Distress Thermometer (≥ 4) b 40 (70.2%) 26 (60.5%) 66 .40

CES-D (≥ 16) 20 (35.1%) 16 (37.2%) 36 .76

Impact of Events (≥ 26) 22 (38.6%) 22 (51.2%) 44 .16

CaringGuidance™ usage (n = 54) c na na

Time, hours (mean; SD) 4.98 (3.61)

0 sessions 1 (1.9%)

1–5 sessions 10 (18.5%)

6–10 sessions 11 (20.4%)

11–15 sessions 13 (24.1%)

16–20 sessions 10 (18.5%)

21–26 sessions 9 (16.7%)

Breast surgical procedures between

Baseline to month 1 21 (38.2%) 18 (46.2%) 39 .440

Month 1 to month 2 6 (12%) 4 (10.8%) 10 .863

Month 2 to month 3 3 (6.1%) 7 (20%) 10 .053

Chemotherapy received during study

Baseline to month 1 11 (20%) 9 (23.1%) 20 .719

Month 1 to month 2 9 (18%) 10 (27%) 19 .314

Month 2 to month 3 13 (26.5%) 14 (40%) 27 .193

Radiation therapy received during study

Baseline to month 1 10 (18.2%) 6 (15.4%) 16 .722

Month 1 to month 2 17 (34%) 5 (13.5%) 22 .030*

Month 2 to month 3 16 (32.7%) 8 (22.9%) 24 .327

Received clinical support servicesd

Days (mean; SD)

Baseline to month 1 3.64 (3.15) 3.38 (3.67) 3.53 (3.36) .561

Month 1 to month 2 2.32 (2.45) 2.76 (2.52) 2.51 (2.48) .307

Month 2 to month 3 2.10 (3.83) 3.23 (3.45) 2.57 (3.70) .023*

*p ≤ .05

CES-D, Center for Epidemiologic Studies Depression Scale
a p values reflect the significance of group differences of χ2 tests for categorical variables and t tests for continuous variables
bClinically significant cutoffs
cComplete CaringGuidance™ usage data is available on 54 of 57 women due to one woman not receiving a password and two dropouts in M1 prior to
logging in. A session is defined as a continuous period of program user activity
dClinical supportive services were defined and documented by participants in daily logs and included emotional, informational, and practical support
from healthcare professionals which could be physicians, social work, psychology, etc.
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major stressor in the prior year, the intervention group dem-

onstrated reduced intrusive/avoidant thoughts more so than

the control group (Fig. 4).

No other baseline variables explored were identified as

potential moderators of the intervention.

Discussion

In this first randomized trial to evaluate the preliminary effi-

cacy of CaringGuidance™, 100 women residing in five US

states, diagnosed with early-stage breast cancer in the prior

3 months, were randomized to 12 weeks of unguided use of

CaringGuidance™ plus usual care (intervention) or usual care

alone (control). As anticipated, both the intervention and con-

trol groups experienced reductions in distress, including de-

pressive symptoms and intrusive/avoidant thoughts over the

study period. However, preliminary support for the efficacy of

CaringGuidance™ was provided as a product of the control

group’s increase in distress and depressive symptoms and the

intervention group’s decrease in distress and depressive symp-

toms between months 2 and 3. This outcome could not be

explained by differences at baseline, timing of the receipt of

cancer treatment during the trial, or clinical supportive ser-

vices utilized since the control group, for whom distress and

depressive symptoms increased, received fewer treatments

Table 2 Baseline Spearman correlation (n = 100)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. Age (years) –

2. Income − 117 –

3. Health
literacy

.014 .180 –

4. Prior mental
health diag.

− .159 − .051 − .062 –

5. Stressful
event prior
year

.005 .039 .034 − .019 –

6.
Family/frien-
ds prior
breast ca

.096 .004 − .078 − .198a .200a –

7. Personal
causal cancer
attribution

.079 − .038 .026 .164 .021 − .226a –

8. Control over
cancer and
treatment

.133 .126 .223a − .190 .029 .068 − .061 –

9. Pre-/post-op .149 .075 .201a − .012 − .049 − .152 .117 .030 –

10. Felt support
in past week

.061 .026 .100 − .088 .057 .129 .010 .158 − .005 –

11. Perceived
coping

.163 .187 .058 − .049 .079 − .071 .029 .408b .117 .404b –

12. Distress
(DT)

− .160 .027 − .082 .124 .161 .114 .047 − .335b − .229a − .236a − .511b –

13. Depressive
symptoms
(CES-D)

− .225a − .051 − .033 .258a .071 .125 .155 − .305
b

− .129 − .336b − .590b .625b –

14. Impact of
Event (IES)

− .084 − .076 − .117 .067 .069 .115 .029 − .208a − .180 − .182 − .421b .354b .603b –

15. Optimism
(LOT-R)

.382b .008 .144 − .148 .055 .092 − .109 .364b .028 .341b .303b − .252b − .501b − .334b –

16. Active
coping (Brief
COPE)

− .053 .064 .122 .029 .061 .136 .015 .156 .015 .299b .048 .013 − .052 .067 .142 –

DT, Distress Thermometer; CES-D, Center for Epidemiologic Studies Depression Scale; IES, Impact of Event Scale; LOT-R, Life Orientation Test-
Revised

Pre-op = 0; post-op = 1
a p ≤ .05
b p < .01
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and accessed more supportive services compared with the

intervention group during the period in which the group dif-

ferences were observed. These results extend what we previ-

ously reported on the intervention group’s use of and satisfac-

tion with CaringGuidance™ [16].

These findings also contribute to the limited research on the

efficacy of unguided web-based interventions specifically

aimed at breast cancer-related distress. Additionally, this

may be the first report of a web-based CBT intervention for

women initiated within the first months of diagnosis. This

work is of value given that BCS are the largest group of cancer

survivors in the USA [1], and unguided interventions which

by their nature do not rely on clinical resources are potentially

sustainable [21] while also being efficacious in mental

healthcare [22, 40].

Baseline psychosocial characteristics of our sample reflect

those in published research [39, 41, 42] such that greater op-

timism, and perceived coping, were negatively associated

with distress and depressive symptoms and, as expected,

younger age and depressive symptoms were also negatively

associated [41]. Contrary to existing evidence [39] however,

younger age was not related to greater distress (DT) or

intrusive/avoidant thoughts. This finding may be indicative

of the study’s small sample and will be explored in future

studies of this intervention.

The study results are consistent with the other two existing

web-based unguided programs specifically for breast cancer
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with regard to distress reduction. However, the BREATH trial,

recently published from the Netherlands, enrolled women who

had completed cancer treatment 2–4 months before enrollment

[24], and contrary to BREATH, we saw a potentially greater

benefit of the intervention for womenwhowere highly distress-

ed at baseline, whereas the BREATH found the opposite [24].

Given the exploratory and pilot-nature of our study, this out-

come should be examined further in a larger sample of women.

Our results are also consistent with the 12-week unguided

group intervention for longer-term BCS, SURVIVE, in that

neither study identified significant effects on distress as mea-

su r ed by the IES [24 ] . Howeve r , i n con t r a s t ,

CaringGuidance™ demonstrated preliminary efficacywith re-

spect to distress manifesting as depressive symptoms while

neither the BREATH [24] nor SURVIVE studies [25] mea-

sured depressive symptoms. Given the long-term burden of

d e p r e s s i o n among BCS [7 ] , f u r t h e r s t u dy o f

CaringGuidance™’s potential to reduce depressive symptoms

in newly diagnosed women and the role active coping may

play in moderating these effects is warranted.

Finally, our findings point to a need to further explore the

relationship of CaringGuidance™ and causal attribution

among newly diagnosed women. Evidence on the effects of

causal attribution beliefs on psychological adjustment to

breast cancer is inconsistent [43, 44]. In this study, exploration

of potential modifiers of CaringGuidance™ effects identified

that women with access to the intervention who held high

personally modifiable causal attribution beliefs about their

cancer experienced an increase in depressive symptoms as

compared with women with low personal causal attributions.

The reason for this is unclear and warrants additional study.

Women were asked in this study to rate the degree to which

they attributed the cancer diagnosis to their actions or inac-

tions, but not the specific attribution or why they held their

beliefs. Despite CaringGuidance™ content on the improbabil-

ity that a single personal action or inaction results in a

woman’s breast cancer, it is possible that certain beliefs could

not be overcome to affect women’s depressive symptoms.

Several limitations of this study must be considered. First,

the sample size was based on estimated effect size from the

literature and may have resulted in a lack of power to detect

interaction effects. Second, multiple potential intervention

modifiers were explored with the aim of informing our future

work, and thus these results were viewed with caution given

the number of modifiers tested. Furthermore, in order to re-

duce subject burden, we opted to use single-item, study-

derived questions to measure causal attribution and stressful

events in the prior year rather than using lengthier existing

tools which may have affected results. Nevertheless, these

findings inform us of the need to further explore these vari-

ables with valid instruments in a future larger study to see

whether these exploratory outcomes hold. Third, no lower

limit was placed on baseline distress for study inclusion,

potentially resulting in a floor effect for subjects without initial

clinically significant symptoms. Future studies will require all

subjects to have a clinically significant score on the DT, CES-

D, or IES at baseline. Furthermore, despite our attempts to

recruit African American women, the sample is primarily

White and therefore not representative of all US women with

breast cancer. Ability to read English was also required be-

cause CaringGuidance™ was developed in English and for

the most part, subjects were college-educated and computer-

experienced. While the sample characteristics may limit gen-

eralizability, this sample is typical of samples of women who

participate in trials published within breast cancer psychoso-

cial literature. Finally, although the scripted monthly phone

calls were made by one RA to all subjects, future results

may differ without this contact.

Conclusion

This study provides initial support for the preliminary efficacy

of CaringGuidance™ when compared with usual care alone,

as an unguided, web-based, self-management tool for breast

cancer-related distress. Particularly promising for future study

are exploratory outcomes favoring greater distress reduction

for women with program access who either infrequently used

active coping strategies or experienced high levels of distress

after diagnosis. Together with the feasibility and satisfaction

outcomes reported earlier [16], the current findings highlight

the promise of CaringGuidance™ to contribute to filling a

current gap in distress management for women with newly

diagnosed, early-stage breast cancer and warrant further study

of this intervention.
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