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Abstract 
We conducted a nationwide, randomized controlled trial to evaluate the impact of  Healing Choices,  a novel interactive education and 
treatment decision program rooted in the self-regulation theory framework, on decisional conflict and psychological distress at 2-month 
post-intervention in women with early-stage breast cancer. Patients were randomized to receive the National Cancer Institute’s standard 
print material (control) or standard print material plus Healing Choices  (the intervention). The final sample at 2-month post-intervention 
consisted of N = 388 participants (intervention: n = 197; control: n = 191). There were no significant differences in decisional conflict or its 
subscales; however, psychological distress was higher in the intervention group (16.09 ± 10.25) than in the control group (14.37 ± 8.73) at 
follow-up, B = 1.88, 95% CI [−0.03, 3.80], t(383) = 1.94, p = .05. Upon further examination, we found that engagement with the interven-
tion was low—41%—prompting as-treated analyses, which showed no difference in distress between users and nonusers and a positive 
impact of Healing Choices on decisional conflict: decisional support subscale: users (35.36 ± 15.50) versus nonusers (39.67 ± 15.99), B = 
−4.31 (s.e. = 2.09), p = .04. Multiple recommendations for moving ahead stem from this work: (i) intent-to-treat analyses appeared to cause 
distress, cautioning against interventions that may lead to information overload; (ii) engagement with the intervention is low and future 
work needs to focus on increasing engagement and monitoring it throughout the study; and (iii) in studies with low engagement, as-treated 
analyses are critical.

Lay summary 
Healing Choices is a multimedia software program that provides information and decision-making support for women with early-stage breast 
cancer. We present the results of a randomized controlled trial that evaluated the impact of Healing Choices, compared with standard of care 
(National Cancer Institute’s standard print material), on decisional conflict and psychological distress. In total, 388 participants (197 in the inter-
vention and 191 in the control group) completed the 2-month post-intervention assessment. Results indicated that Healing Choices did not 
help with treatment decision-making but was associated with higher levels of psychological distress. Use among women assigned to Healing 
Choices, however, was low, at 41%. When comparing women who used the program with those who did not, we found that the effect of 
elevated distress disappeared, while program users felt more support than nonusers during the decision-making process. In the future, inter-
ventions such as Healing Choices should be regulated so as not to cause distress via information overload, a focus on monitoring and increasing 
engagement with the intervention is necessary, and, when engagement is low, as-treated analyses are critical to explore the efficacy of the 
intervention.
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Implications

Practice: Safeguards (e.g., email reminders) and incentives through gamification should be developed and applied to ensure engagement 
with educational interventions, as well as to balance information provision with recipients’ potential distress levels and maximize the efficacy 
of the intervention.
Policy: Policy efforts are needed to support the development and maintenance of tailored and targeted education and decision tools to facil-
itate decision-making, across a variety of information channels.
Research: Research is necessary to examine those software elements that are most usable and effective in education, preference identifi-
cation, and decision-making, among a diverse population facing healthcare procedures.

INTRODUCTION
Breast cancer is the most commonly diagnosed cancer in 
women (1/8 women in the USA will be diagnosed during 
their lifetime), as well as the second leading cause of cancer 
death among women [1]. When diagnosed in the early stages 
of the disease, the 5-year survival rate is as high as 90% [1]. 
There are different treatment options for women diagnosed 
with early-stage breast cancer, including breast-sparing sur-
gery plus radiotherapy, total mastectomy, modified radical 
mastectomy, lumpectomy, or partial mastectomy. Given the 
many effective treatment options, each with the potential for 
adverse side effects, treatment decision-making is complex.

In such situations, value-congruent decisions represent an 
ideal [2–4]. Value-congruent decisions are achieved through 
collaborative discussions between providers who share their 
expertise, and elicit and take into account patients’ prefer-
ences, expressed as values and goals [2–4]. In practice, how-
ever, several barriers to this ideal patient–provider interaction 
exist. Patients often have difficulties identifying their prefer-
ences, based on a lack of understanding of complex medical 
information; providers are rarely trained in eliciting patients’ 
preferences, and do not have sufficient time or expertise to 
engage in shared decision-making [5–7].

To enhance shared decision-making, researchers have 
focused on developing and evaluating evidence-based, inter-
active multimedia educational programs aimed at facilitating 
patient education and decision-making, including improving 
the process of preference elicitation, thereby increasing the 
occurrence of value-congruent decisions [8, 9]. The content 
of these programs vary, ranging from simply providing infor-
mation to preparing patients for surgical procedures [10]. 
The few studies available show success in improving patients’ 
knowledge of treatment options, decreasing anxiety and can-
cer-related worry, and increasing patients’ confidence when 
communicating with their physician [10, 11].

The Healing Choices for Women with Breast Cancer Pro-
gram (i.e., “Healing Choices”) is a novel interactive education 
and treatment decision aid for patients diagnosed with ear-
ly-stage breast cancer. The goal of Healing Choices is to enhance 
communication between the patient and their physician and/or 
healthcare team. The program is based on self-regulation the-
oretical frameworks, which postulate that cognitive and affec-
tive processes guide decision-making. The central postulates of 
these theories are embedded in Healing Choices through the 
program’s focus on providing cancer-relevant information on 
treatments and side effects, managing patients’ expectations 
about outcomes through peer testimonials and physicians’ 
responses to common questions, providing emotional support 
to patients with cognitive and self-regulatory exercises to nor-
malize feelings and reduce distress, and modeling effective deci-

sion-making skills [12, 13]. The program was also designed to 
increase patients’ continued engagement with the tool, through 
illustrations, graphics, and videos.

Study purpose
The goal of the study was to evaluate the ability of Heal-
ing Choices to facilitate treatment decision-making, without 
elevating distress among patients diagnosed with early-stage 
breast cancer, in a national randomized controlled trial 
(RCT). The RCT compared outcomes of patients randomized 
to standard of care (comparison condition) versus Healing 
Choices, at baseline and at 2-month post-intervention. Given 
evidence-based findings that engagement with web-based 
tools can range widely [14, 15], we conducted both intent-
to-treat (intervention vs. control) and as-treated analyses 
(website users vs. nonusers). We hypothesized that patients 
randomized to Healing Choices (intervention condition) 
would report lower levels of decisional conflict and cancer-re-
lated distress compared with patients in the control condition.

METHODS
This manuscript reports on one of three RCTs from the Can-
cer Information Service Research Consortium (CISRC), in col-
laboration with the National Cancer Institute’s (NCI) Cancer 
Information Service (CIS) [16]. This project was approved by 
the Institutional Review Boards (IRBs) of the University of 
Colorado Denver, Anschutz Medical Campus, as well as the 
collaborating research institutions (i.e., University of Califor-
nia, Los Angeles, and Fox Chase Cancer Center) and parent 
institutions of the three CIS contact centers (i.e., University 
of Miami, Fred Hutchinson Cancer Research Center, and 
Memorial Sloan Kettering Cancer Center). The trial was reg-
istered at clinicaltrials.gov under NCT00830635. The study 
was conducted between 2009 and the end of 2014.

Procedures
Study participants were women diagnosed with breast cancer 
who initiated contact with one of the CIS contact centers via 
telephone (1-800-4-CANCER) to speak with highly trained 
information specialists about their questions and concerns 
regarding the diagnosis and treatment of the disease. At the 
end of the standard call, eligibility and interest in the three 
CISRC trials were assessed by the CIS specialist and, if appli-
cable, verbal informed consent and a baseline interview were 
completed over the telephone.

Although the majority of the patients were recruited for these 
trials through the CIS contact centers, additional recruitment 
sites and strategies were added to facilitate timely recruitment. 
These sites included a newly established call center from the 
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CISRC at the University of Colorado Cancer Center, a collab-
oration with the American Cancer Society’s call center (where 
cancer education specialists were trained by study personnel), 
flyers and print materials, CISRC websites, radio, outreach, 
and word-of-mouth. With the exception of the ACS call center, 
none of the other methods of recruitment contributed substan-
tially to our sample size. We conducted a chi-square compar-
ing, within the intervention arm, our two main methods of 
recruitment (CIS vs. American Cancer Society) and found no 
significant difference in usage by recruitment method, p = .634.

Inclusion/exclusion criteria
To be eligible to participate, individuals had to meet the fol-
lowing criteria: (i) newly diagnosed, defined as having received 
a diagnosis within the past 60 days, with nonmetastatic breast 
cancer, (ii) female, (iii) access to a computer either person-
ally or through a family member/friend, (iv) speak English, 
(v) provide telephone informed consent, and (vi) had not yet 
made a treatment decision. Patients were excluded from par-
ticipation if they had completed treatment for breast cancer 
or had another primary tumor or cancer recurrence.

Randomization
Following screening, consent, and the baseline interview, par-
ticipants were randomized to either Group 1 (Control condi-
tion) or Group 2 (Healing Choices, intervention condition). 
Those in Group 2, the Healing Choices intervention condi-
tion, were given access to Healing Choices but decided for 
themselves whether or not they wanted to use the program.

Group 1 (Control condition)
Those randomized to Group 1 received personalized infor-
mation about breast cancer, treatment options, potential 
side effects, and existing clinical trials, provided during their 
telephone call. In addition, they received NCI standard print 
material (“What You Need to Know about Breast Cancer” 
and “Surgery Choices for Women with Early Stage Breast 
Cancer,” NIH Publication Numbers 12-1556 and 04-5515, 
respectively) shipped via express mail and received within 
24–48 hr of their call. The print materials mailing included an 
introductory letter to the study.

Group 2 (Healing Choices intervention group)
Those randomized to Group 2 received identical informa-
tion as those in Group 1 (information via a telephone call, 
NCI print materials, and an introductory letter). In addition, 
Group 2 received access to Healing Choices via CD-ROM as 
well as information about the program and details on how to 
access the program via the Internet. Group 2 also received a 
second follow-up letter 14-day post-enrollment to encourage 
use of Healing Choices. Of note, participants received access 
to the entire program and were free to explore the different 
modules as they desired.

The Healing Choices program emphasizes values clari-
fication, utilizing the metaphor of a virtual health center to 
organize and present information in four modules: Library, 
Patient Stories, Doctor’s Office, and a Notebook. The Library 
module provides books on relevant topics including over 100 
pages of NCI-approved text and graphics. The Patient Stories 
module consists of 5- to 6-min videos of patients, chosen to 
be representative of different ethnicities and treatment selec-
tions, to emphasize the diversity and divergence among real-

life patient perspectives. The Doctor’s Office module models 
effective patient–provider communication skills, provides 
questions to ask the provider, as well as videos of physicians 
answering frequently asked questions from patients. The 
Notebook module shows patients how to record, store, and 
rank information relevant to them as they read through the 
books in the Library module.

Study assessments
Data were collected by blinded research staff at: (i) baseline/
enrollment (pre-intervention) and (ii) 2-month post-interven-
tion.

Baseline/enrollment questionnaire
Baseline measures included demographic (e.g., age, education, 
race/ethnicity, income, and medical insurance) and clinical 
characteristics (e.g., cancer stage, comorbidity). Comorbid-
ity was assessed by the Charlson Co-Morbidity scale [17], a 
widely used measure that accounts for the number and seri-
ousness of comorbid diseases (e.g., liver disease, diabetes) with 
higher scores indicating higher comorbidity and illness burden. 
Cancer-related psychological distress was assessed using the 
Intrusion subscale of the Impact of Events Scale (IES) [18]. The 
subscale assessed the experience of being diagnosed with breast 
cancer and was composed of seven items that were answered 
on a 4-point Likert scale, according to how often each item had 
occurred within the past 7 days. The 4 points on the scale are: 
“Not at all,” “Rarely,” “Sometimes,” and “Often.” It has been 
widely used and has well-established psychometric properties 
(Cronbach’s α in this study = 0.82). A higher score indicates 
an elevated level of intrusive thoughts about breast cancer, sig-
nifying higher distress. Established cut points for the full IES 
scale are: 0–8 subclinical range, 9–25 mild range, 26–43 mod-
erate range, and 44+ severe range. Based on these estimates, we 
indicated scores ≥20 on the IES Intrusion subscale to indicate 
clinically significant or elevated levels of distress [19].

Two-month post-enrollment evaluation
The IES was administered at 2-month follow-up to assess the 
change in cancer-related psychological distress from baseline. 
In addition, decisional conflict was assessed using the Deci-
sional Conflict Scale (DCS) [20]. The scale consists of five sub-
scales: Feeling Informed (3 items); Values Clarity (3 items); 
Decisional Support (3 items); Decisional Uncertainty (3 
items); and Effective Decision (4 items). All subscales employ 
a 5-point Likert response scale from “0—Strongly Agree” to 
“4—Strongly Disagree.” The full scale and the five subscales 
have strong psychometric properties with a mean alpha coef-
ficient of 0.84 (i.e., Cronbach’s α: Full scale = 0.93; Feeling 
Informed = 0.70; Values Clarity = 0.81; Decisional Support = 
0.78; Decisional Uncertainty = 0.79; and Effective Decision = 
0.83). A mean score was used to indicate the level of decisional 
conflict, with higher scores indicating higher levels of conflict.

Website use was captured via self-report at the 2-month 
follow-up assessment, using the question “Did you use the 
website, the CD, both the website and CD, or neither of 
these?” A trained research assistant interviewer administered 
the question to the participant, and offered binary (yes/no) 
response options for each category (website, CD, both, nei-
ther, did not receive).

Additionally, we used several quantitative questions to 
assess participants’ perception of Healing Choices (i.e., 
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increased knowledge about breast cancer/treatment, helped 
patient talk with doctor about cancer/treatment, helped with 
emotional concerns, made patient less anxious or upset, etc.).

Statistical analysis
Data were analyzed using the Statistical Package for the 
Social Sciences (SPSS; [21]) Version 22.0 and SAS (Cary, 
NC;  [22]). Descriptive statistics (mean and  SD, or percent) 
of baseline demographic, clinical, and psychological variables 
were calculated and, using two-sample  t-tests (for continu-
ous) or chi-square and Fisher’s exact tests (for categorical), 
compared across (i) the intervention and control conditions; 
and (ii) within the intervention condition, users and non-us-
ers. Primary outcome analyses on decisional conflict and its 
subscales (using linear regression) and psychological distress 
(using linear regression for the IES scale and logistic regres-
sion for the percentage cutoff) were conducted with (i) the 
intent-to-treat analyses (i.e., intervention vs. control); and (ii) 
as-treated analyses (i.e., within the intervention, users vs. non-
users).

RESULTS
Intent-to-treat analyses: comparing Healing 
Choices to control condition
Baseline demographics of the 617 randomized participants 
(310 to Healing Choices and 307 to control condition) 
are detailed in Table 1. Overall, the majority of the sample 

was White (80.5%), most had completed college or higher 
(48.7%), and the average age was 55.50 (SD = 11.13). Almost 
half of the participants (48.6%) reported clinically signifi-
cant psychological distress due to breast cancer at baseline, 
based on the validated IES cutoff score [23]. The intervention 
group included a greater proportion of White participants, 
compared with non-White participants (p = .06), and those 
with an income of $80,000 or more (p = .05). Ethnicity and 
income were included as control variables in subsequent anal-
yses of intervention effects. There were no other significant 
differences between the two study groups with regard to base-
line demographic, clinical, or psychological variables.

Primary outcome analyses included data from participants 
who completed both the baseline and 2-month assessments 
and had full data on covariates and study outcomes (N = 
388). Differences between the Healing Choices intervention 
and control groups in decisional conflict variables and psy-
chological distress at the 2-month follow-up time point are 
detailed in Table 2. Results of regression analyses indicated no 
significant differences in the DCS total score, B = −0.06, 95% 
CI [−2.74, 2.63], t(383) = 0.04, p = ns, or any of the subscales 
(uncertainty, B = 0.92, 95% CI [−2.93, 4.77], t(383) = 0.47, 
p = ns; informed, B = −0.27, 95% CI [−3.93, 3.39], t(383) = 
0.15, p = ns; value clarity, B = −0.21, 95% CI [−3.44, 3.02], 
t(383) = 0.13, p = ns; support, B = .45, 95% CI [−2.72, 3.62], 
t(383) = 0.78, p = ns; effective decision, B = −1.17, 95% CI 
[−4.11, 1.77], t(383) = 0.78, p = ns).

Participants in the intervention group reported signifi-
cantly higher levels of psychological distress at the 2-month 

Table 1 | Baseline demographics and clinical characteristics of intervention versus control

Full sample
(N = 617)

Healing 
Choices
(n = 310)

Standard care
(n = 307)

t or 
χ2

p

M ± SD or % M ± SD or % M ± SD or %

Age 55.50 ± 11.13 55.11 ± 10.64 55.90 ± 11.60 0.88 .38
Educational level
 � High school graduate or less 21.8% 22.6% 21.1% 2.77 .25
 � Some college 29.5% 26.5% 32.6%
 � College graduate or more 48.7% 51.0% 46.4%
Ethnicity
 � Other 3.7% 3.3% 4.1% 5.73 .06
 � African-American 15.8% 12.4% 19.2%
 � White 80.5% 84.3% 76.6%
Income
 � <$30,000 34.4% 35.1% 33.7% 8.03 .05
 � $30,000–$59,000 25.2% 20.8% 29.7%
 � $60,000–$79,000 11.9% 11.5% 12.3%
 � $80,000 or higher 28.5% 32.6% 24.3%
BMI 28.31 ± 6.69 28.14 ± 6.52 28.48 ± 6.86 0.54 .59
Comorbidity 1.87 ± 2.16 1.83 ± 2.17 1.91 ± 2.16 0.48 .63
Medical insurance 92.4% 91.8% 93.0% 0.23 .64
Baseline psychological distress
 � Intrusion subscale 18.69 ± 8.64 18.80 ± 8.50 18.57 ± 8.79 0.32 .75
 � Clinically significant levels of distress (scores ≥20)a 48.6%a 47.1%a 50.2%a 0.59a .44a

BMI body mass index; IES Impact of Events Scale.
a Based on validated case rule of IES scores ≥20 indicating clinically significant or elevated levels of distress.
the bold values indicate statistical significance, p < .05
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follow-up than those in the control group, B = 1.88, 95% 
CI [−0.03, 3.80], t(383) = 1.94, p = .05. Additionally, more 
patients in the intervention group, compared with patients in 
the control group, met criteria for clinically significant psy-
chological distress, 38.6% vs. 29.3%, respectively, B = −0.77, 
OR = 1.54, p = .05 (see Table 2).

As-treated analyses: comparing Healing Choices 
users and nonusers
Of the patients randomized to the Healing Choices interven-
tion group, we had data on 232 participants indicating their 
user/nonuser status. Of the 232, 128 patients were identified 
as users and 104 as nonusers. As such, engagement with the 
tool within the intervention group was low—41.2%—and 
this prompted us to compare the software users and nonusers 
among the intervention group.

We compared users and nonusers on baseline demograph-
ics and clinical characteristics (see Table 3). The majority of 
the sample was White (85.8%) and had medical insurance 
(94.0%). There were no significant differences between users 
and nonusers with regard to baseline demographic, clinical, 
or psychological variables.

Within the Healing Choices group, analyses compared 
users of Healing Choices to nonusers of Healing Choices on 
measures of decisional conflict variables and psychological 
distress, assessed at the 2-month post-intervention point (see 
Table 4). Results of regression analyses (users vs. nonusers) 
indicated no statistically significant differences in the DCS 
total score, B = −2.29 (s.e. = 1.76), p = ns, or most of the sub-
scales (uncertainty, B = −3.10 [s.e. = 2.60], p = ns; informed, 
B = −1.80 [s.e. = 2.39], p = ns; value clarity, B = 0.68 [s.e. = 
2.18], p = ns; and effective decision, B = −3.50 [s.e. = 1.80], p 
= ns). However, there was a statistically significant difference 
in decisional support indicating that program users felt more 
supported than nonusers, B = −4.31 (s.e. = 2.09), p = .04. 
Further, there was no difference between program users and 

nonusers in psychological distress at follow-up, B = −2.51 
(s.e. = 1.32), p = ns.

Participants’ perception of Healing Choices
Several quantitative questions focused on assessing partici-
pants’ perception of Healing Choices. Results showed that, of 
all website users, the majority “strongly agreed” or “agreed” 
with the following statements: the website increased my 
knowledge about breast cancer and its treatment (85.8%), 
helped me talk to my doctors about my breast cancer treat-
ment (68.5%), helped me with my emotional concerns about 
breast cancer (76.4%), made me feel less anxious or upset 
about my breast cancer (68.5%), made me feel more confi-
dent in how I deal with my breast cancer (80.3%), helped me 
make treatment decisions (65.4%), and provided information 
that helped me deal with my breast cancer treatment (77.2%).

DISCUSSION
Our findings highlight several important areas for discus-
sion. First, due to uncertainty about the level of usage in our 
intervention group (41%), we conducted both intent-to-treat 
and as-treated analyses. There is a debate in the literature 
on whether it is advisable to deviate from an intention-to-
treat approach if there are protocol violations that limit the 
exposure to the intervention condition. Based mainly on their 
experience with pharmaceutical studies, Ranganathan et al. 
[24] recommend presenting both sets of results so readers can 
interpret the effect of the intervention fully, with an emphasis 
on the intent-to-treat analyses, which is the approach we used 
here.

Following the intention-to-treat protocol, we found that 
patients in the Healing Choices intervention did not report 
a benefit in reducing decisional conflict but displayed higher 
cancer-related psychological distress than patients in the 
comparison condition at 2-month post-intervention. Because 

Table 2 | Means and standard deviations for study outcomes at 2-month post-intervention comparing intervention and control

Full sample
(N = 388b)

Healing 
Choices
(n = 197)

Standard care
(n = 191)

t p

M ± SD M ± SD M ± SD

Decision conflict
 � Total score 38.61 ± 13.47 38.44 ± 13.09 38.79 ± 13.88 0.04 .97
 � Subscale scores
  �  Uncertainty 45.05 ± 19.05 45.52 ± 19.31 44.57 ± 18.81 0.47 .64
  �  Informed 39.74 ± 18.57 39.39 ± 18.69 40.11 ± 18.49 0.15 .89
  �  Value clarity 37.29 ± 16.12 36.99 ± 16.10 37.59 ± 16.19 0.13 .90
  �  Support 37.17 ± 15.98 37.26 ± 15.73 37.07 ± 16.28 0.78 .78
  �  Effective decision 33.80 ± 14.77 33.03 ± 13.92 34.59 ± 15.59 0.78 .43
Psychological distress
 � Intrusion subscale 15.24 ± 9.56 16.09 ± 10.25 14.37 ± 8.73 1.94 .05

% % % Wald p
 � Clinically significant levels of distress (scores ≥20)a 34.0a 38.6a 29.3a 3.89a .05a

Note. Higher scores indicate higher levels of decisional conflict. IES Impact of Events Scale.
a Based on validated case rule of IES scores ≥20 indicating clinically significant or elevated levels of distress.
b Participants with missing data on ethnicity and income variables were excluded from these analyses.
the bold values indicate statistical significance, p < .05
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59% of patients assigned to the intervention condition did 
not use the Healing Choices program, we examined deci-
sional conflict and distress levels among those patients who 
actually used the program in an as-treated analysis. This anal-

ysis showed that the intervention provided benefit in terms 
of decisional support, but also that there was no significant 
difference in cancer-related psychological distress between 
users and nonusers of the program. Thus, using the Healing 

Table 3 | Baseline demographics and clinical characteristics comparing, within the intervention group, tool users vs. nonusers

Intervention group with 
tool user status available
(N = 232)

Users
(n = 128)

Nonusers
(n = 104)

t or χ2 p

M ± SD or % M ± SD or % M ± SD or %

Age 56.21 ± 9.87 56.83 ± 9.40 55.44 ± 10.41 1.06 .29
Educational level
 � High school graduate or less 21.6 % 21.9% 21.2% 0.78 .68
 � Some college 23.3% 21.1% 26.0%
 � College graduate or more 55.2% 57.0% 52.9%
Ethnicity
 � Other 5.2% 4.7% 5.8% 1.63 .44
 � African-American 9.1% 7.0% 11.5%
 � White 85.8% 88.3% 82.7%
Income
 � <$30,000 30.6% 28.1% 33.7% 4.54 .34
 � $30,000–$59,000 19.4% 16.4% 23.1%
 � $60,000–$79,000 10.3% 11.7% 8.7%
 � $80,000 or higher 32.8% 37.5% 26.9%
BMI 28.13 ± 6.51 27.66 ± 6.39 28.70 ± 6.64 1.19 .23
Comorbidity 2.45 ± 2.18 2.13 ± 1.77 2.85 ± 2.55 1.81 .07
Medical insurance 94.0% 94.7% 93.3% 0.25 .75
Baseline psychological distress
 � Intrusion subscale (IESI_BASELINE) 18.55 ± 8.45 17.61 ± 8.52 19.71 ± 8.25 1.88 .06
 � Clinically significant levels of distress (scores ≥20)a 45.0%a 42.1%a 48.5%a 0.96a .33a

BMI body mass index; IES Impact of Events Scale.
a Based on validated case rule of IES scores ≥20 indicating clinically significant or elevated levels of distress.

Table 4 | Means and standard deviations for study outcomes at 2-month post-intervention, within the intervention group, tool users vs. nonusers

Intervention group with 
tool user status available 
(N = 232)

Users (n = 
128)

Nonusers (n = 
104)

t p

M ± SD M ± SD M ± SD

Decision conflict
 � Total score 38.34 ± 12.91 37.33 ± 12.36 39.63 ± 13.54 1.30 .19
 � Subscale scores
  �  Uncertainty 45.94 ± 19.57 44.55 ± 19.43 47.65 ± 19.71 1.19 .24
  �  Informed 39.27 ± 17.93 38.47 ± 17.45 40.26 ± 18.55 0.75 .45
  �  Value clarity 37.72 ± 16.36 38.03 ± 16.70 37.35 ± 16.02 0.31 .76
  �  Support 37.30 ± 15.83 35.36 ± 15.50 39.67 ± 15.99 2.06 .04
  �  Effective decision 33.63 ± 13.62 32.07 ± 12.62 35.58 ± 14.61 1.90 .06
Psychological distress
 � Intrusion subscale 15.96 ± 9.96 14.85 ± 9.82 17.36 ± 10.01 1.90 .06

% % % Wald p
 � Clinically significant levels of distress (scores ≥20)a 37.9%a 34.1%a 42.6%a 1.70a .19a

Note. Higher scores indicate higher levels of decisional conflict. IES Impact of Events Scale.
a Based on validated case rule of IES scores ≥20 indicating clinically significant or elevated levels of distress.
the bold values indicate statistical significance, p < .05
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Choices program facilitated decision-making but also did not 
cause increased distress.

One possible explanation for the unintended effect of the 
intervention found during intention-to-treat analyses might be 
related to the phenomenon of “information overload.” On the 
one hand, informed decision-making is critically important 
and has been linked to various positive outcomes, including 
less decisional regret [25]. On the other hand, “informa-
tion overload” occurs when decision-makers face a level of 
information that is greater than their information processing 
capacity [26, 27]. “Information overload” has been associated 
with cancer information avoidance [28] and has been identi-
fied as a barrier to comprehension of somatic tumor screening 
test results in a qualitative study of patients with advanced 
cancer. It is possible that having access to Healing Choices 
emphasized the complexity of information involved in deci-
sion-making, beyond the level that some patients could pro-
cess. The Healing Choices library contained over 100 pages 
of text and graphics on breast cancer, plus it offered patient 
stories, physician expert information, and communication 
tips and treatment management tools. It is certainly possible 
that the amount and detail of information may have been per-
ceived as overwhelming. For the nearly 60% of intervention 
participants who did not access Healing Choices, elevated 
stress may have been a barrier to engagement. Future research 
should aim to identify how much information patients with 
a particular demographic and clinical profile desire and can 
cope with, before implementing an information-based inter-
vention.

Aside from unexpected findings related to psychological 
distress, the intent-to-treat analyses indicate that there were 
no significant differences in decisional conflict or any of the 
subscales between those assigned to Healing Choices versus 
the comparison condition. There are several possible expla-
nations for the lack of significant findings on the decisional 
conflict measure. First, our study had a very strong usual care 
control condition. Participants were recruited for the RCT 
after making a phone call to a trained cancer information 
specialist to have a specific question answered or concern 
addressed. They were recruited into the study at the end of the 
phone call. Information specialists are trained in answering 
questions and provide referral to other information sources; 
thus, it is highly likely that the primary purpose of the call 
was addressed, reducing the need for further information. 
Second, it was not possible to document why participants 
made their original calls, and therefore, we do not know how 
many participants were calling for assistance with treatment 
decision-making for breast cancer.. It is entirely possible that 
gaining assistance with treatment decision-making (the pri-
mary focus of Healing Choices) was not a further concern 
for some of the enrolled patients. Third, to reduce patient 
burden, the research staff were only able to spend a short 
amount of time with participants at baseline and at follow-up 
assessments, leaving little time to explore decisional conflict 
beyond assessing this construct with a brief quantitative mea-
sure. Fourth, we relied on self-report to determine usage of 
Healing Choices, which may have been influenced by social 
desirability or recall bias. Our ongoing work in this area uses 
objective tracking software to determine software usage.

Engagement with Healing Choices was 41%, a lower rate 
than reported in the literature [29]. A possible explanation for 
our low engagement rate could be the procedures we used to 
recruit study participants. Patients called a cancer informa-

tion specialist for answers to specific questions related to their 
cancer diagnosis or treatment. Their questions were answered 
during the telephone call and they were enrolled into our 
study at the end of this call. It is certainly possible that par-
ticipants who already had their questions answered were less 
motivated to engage in the educational intervention program.

To increase initial patient engagement with electronic inter-
ventions may require considerable time, money, and resources, 
all of which need to be budgeted for. It may be important to 
ensure that the intervention modality matches the patients’ 
preferences, comfort level, and specific needs. For example, 
some concerns, such as solving complicated issues of self-
care, may benefit from demonstration. However, emotional 
concerns may require support through interaction, indicating 
the need for more intensive interventions, including access to 
more cost-effective web-based tools. Other challenges (e.g., 
presenting pros and cons, providing information) may be 
able to be addressed with paper pamphlets [30]. Although, as 
indicated in standard practice, we included patient stakehold-
ers in the development of patient facing tools, it is clear that 
feedback from patient stakeholders is needed throughout the 
entire development process to not only increase participant 
consent rate but also increase participant engagement with 
the tools.

Based on as-treated analyses, we believe our program is not 
only valuable, but also unique compared with existing pro-
grams. First, our program is unique in that it was designed 
to be evaluated in conjunction with the procedures of the 
Cancer Information Service, a service provided by National 
Cancer Institute that provides accurate, up to date, easy to 
understand, and reliable information about cancer and its 
treatment. The service is free to use, confidential, and the 
information is administered by trained specialists. Second, at 
the time it was evaluated, our program was the first of its 
kind. Our group presented on these data nationally and we 
believe it served as a model for subsequent iterations of edu-
cational and decisional tools as well as preference elicitation 
approaches in web-based programs including those focusing 
on low health literate populations [31]. Formal publication 
of this work in the peer-reviewed literature is important to 
maximize its impact. Third, our program is unique because 
it is part of a comprehensive suite of web-based programs to 
provide information to not only breast cancer patients but 
also prostate cancer patients [32] and breast cancer survivors.

Limitations
There are several limitations to this work. First, although 
women who had already made a treatment decision were 
excluded from the study, women did not have to be experi-
encing decisional uncertainty or heightened distress to par-
ticipate. Second, as referenced earlier, in order to minimize 
patient burden and keep the interviews brief, we did not 
assess other relevant factors such as information process-
ing, comprehension skills, illness cognitions, preferred role 
in decision-making, and other sources of support, leading 
to a limited baseline interview. Our efforts to reduce par-
ticipant burden also hindered us from collecting imperative 
information, such as baseline decisional conflict, engagement 
with the intervention at follow-up and potential barriers to 
engagement. Third, we did not collect data on process-level 
variables (e.g., improved patient–provider communication) 
that could have informed our understanding of decision 
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support needs and been instrumental in designing future 
interventions. Fourth, as referenced, our usage variable was 
binary and self-report, and thus we were unable to leverage 
the sophisticated tracking features that are available through 
objective measures of software usage. Fifth, as we did not col-
lect treatment decision at the 2-month follow-up assessment, 
we could not conduct analyses to determine whether treat-
ment decision impacted our outcomes of interest (decisional 
conflict and psychological distress). Sixth, we did not collect 
data on time since diagnosis, which tends to be correlated 
with distress and informational needs. Seventh, given that 
our sample is drawn from patients who initiated contact with 
an information center, it is likely that their experience and 
engagement rate will be different from those patients who are 
not naturally information-seeking. Future work should utilize 
a “prescriptive approach” in which use of the intervention 
could be prescribed by clinical providers, thus increasing the 
likelihood that patients, and particularly those who do not 
naturally seek information, will consistently use these pro-
grams. Eighth, even though the mode of intervention delivery 
(i.e., CD-ROM delivered via UPS) fell out of usage because of 
ubiquitous internet and text-message availability, our major 
findings, such as the relationship between information over-
load and increased psychological distress, are just as relevant 
today as they were during the conduct of the study. Lastly, our 
participant population was predominantly White and well 
educated, which could have impacted baseline knowledge.

CONCLUSIONS
Based on intent-to-treat analyses, we found no significant 
difference in decisional conflict, although psychological dis-
tress was higher in the Healing Choices intervention group 
than in the control group at 2-month post-study entry, poten-
tially due to information overload. Low engagement with the 
intervention prompted as-treated analysis comparing pro-
gram users and nonusers, which showed a positive impact 
of the intervention, that users reported increased decisional 
support. Future work should delineate the boundary between 
providing the right amount of information and “information 
overload,” while tailoring and targeting information and pro-
viding strategies to overcome barriers to engagement (e.g., 
providing incentives to initially engage the program), thereby 
maximizing the efficacy of the intervention.
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