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Abstract

We tested whether a low-literacy-friendly, multimedia information and assessment system used in daily clinical practice enhanced
patient-centered care and improved patient outcomes. This was a prospective, parallel-group, randomized controlled trial with 2
arms, CancerHelp-Talking Touchscreen (CancerHelp-TT) versus control, among adults with Stage Il breast or colorectal cancer
receiving chemotherapy and/or radiation therapy in safety net settings. Each patient was assessed for outcomes at 4 timepoints: after
starting treatment (baseline), during treatment, immediately after treatment, and at follow-up assessment. The primary outcomes
were health beliefs, cancer knowledge, self-efficacy, and satisfaction with communication about cancer and its treatments. Health-
related quality of life (HRQOL) was a secondary outcome. A total of 129 patients participated in the study (65 intervention and 64
control), and approximately 50% of these completed the study. Patients randomized to receive the CancerHelp-TT program had a
significantly larger increase in their cancer knowledge in comparison to those randomized to the control arm (effect size = .48, P =
.05). While effect sizes for differences between randomized groups in self-efficacy, health beliefs, HRQOL, and satisfaction with
communication were small (.10-.48), there was a consistent trend that participants in the intervention group showed larger increases
over time in all outcomes compared to the control group. The CancerHelp-TT software was favorably rated by intervention
participants. The CancerHelp-TT program showed promise to increase vulnerable cancer patients’ cancer knowledge and adaptive
health beliefs and attitudes. However, vulnerable patients may need additional interventional support in settings outside cancer clinics.
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Introduction

Improving the delivery of patient-centered health information is
especially important for vulnerable patient populations.' > Pa-
tients with limited economic resources, low literacy skills, or
racial/ethnic minority status are particularly vulnerable to re-
ceiving suboptimal care over time. These patients experience a
greater burden of disease, are less informed about diagnosis and
treatment, and are less likely to be satisfied with communication
with their health-care providers.** Improving communication in
health-care settings may lead to higher quality of care, higher
satisfaction with care, and better health outcomes.®® To facilitate
these efforts, appropriate communication tools are needed.
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Cancer Control

Cancer patients are an appropriate population in which to
test health education interventions because of cancer’s multi-
factorial symptomatology and treatment, and its large preva-
lence, with 15.5 million Americans with a history of cancer
currently and 1.5 million new cancer cases diagnosed annually.’
In addition, there are significant, persistent racial, and socio-
economic disparities in likelihood of developing cancers, access
to cancer care, and cancer outcomes.'*'" These disparities are
not uniform across all cancer sites or metrics. For example, in
comparison to non-Hispanic whites, black women have a lower
lifetime probability of developing breast cancer (11.1% vs.
13.1%), but they have a higher likelihood of dying from breast
cancer (3.3% vs. 2.7%)."? For colon and rectal cancer, the racial
disparities are worse'? and are intertwined with socioeconomic
characteristics.”* For instance, a recent study found that whites
had the highest rate of colorectal cancer screening (62%), in
comparison to 59% among blacks and 31% among Spanish-
speaking Hispanics; however, when controlling for socioeco-
nomic characteristics, these differences were diminished for
black but not Spanish-speaking Hispanics.'> A systematic re-
view of health literacy studies in adult cancer patients also
found that non-white patients tended to have lower health
literacy than white patients.'* Health literacy also represents an
important barrier to cancer care access, and is associated with
timing of key events like cancer diagnosis and screening, and
ultimately less coordinated care.'*' Therefore, health literacy
and related constructs (e.g., cancer knowledge, self-efficacy)
are promising targets for intervention.

Tailored interactive multimedia programs usable among
patients with low health literacy have the potential to optimize
patient health behaviors and reduce health disparities,'® but,
with a couple exceptions focused mostly on increasing cancer
screening,' "'’ few interventional studies to date have been
conducted.?® Here, we describe the results of a randomized,
controlled trial testing whether a low literacy, multimedia
information and assessment system used in daily clinical
practice—the CancerHelp-Talking Touchscreen (TT)—en-
hances patient-centered care and improves patient outcomes
for underserved cancer patients. The theoretical framework
guiding this study was the Behavioral Model for Vulnerable
Populations.?'** This model was designed to include domains
that are especially relevant to understanding the health and
health-seeking behavior of vulnerable populations. Specifi-
cally, in comparison to National Cancer Institute (NCI)-
created educational paper brochures, it was hypothesized
that the CancerHelp-TT would increase cancer patients’ health
beliefs, knowledge of cancer, and treatment, self-efficacy,
HRQOL, and satisfaction with health-care communication.

Materials and Methods
Study Design

This was a 2-arm, prospective, parallel group randomized
controlled trial. Each participant was randomized with equal

allocation (1:1) to receive the CancerHelp-TT intervention or
control cancer education (standard verbal and written patient
education). A block-permuted randomization sequence,
stratified by clinic and diagnosis, was generated by the study
statistician. Patients’ random assignment was revealed at the
time of enrollment by the study coordinator. Blinding was not
possible, but assignment was concealed in a computer pro-
gram until requested by the coordinator. Each patient was
followed through the end of treatment, and for the first follow-
up visit. Assessments were made after starting treatment
(baseline), during treatment (on average, 40 days post-baseline),
immediately after treatment (on average, 8 months post-
baseline), and a follow-up assessment (on average, 1 year
post-baseline).

Setting and Sample

Ambulatory cancer patients were enrolled at the clinic where
they were receiving their primary treatment course (chemo-
therapy and/or radiation therapy). Eligibility criteria included:
18 years or older, English-speaking, recent diagnosis (within
6 months) of Stage I-III breast or colorectal cancer, starting
adjuvant or neo-adjuvant therapy (within 1 month of starting
infusion chemotherapy or within 2 weeks of starting radiation
therapy), and having sufficient sensory and cognitive ability to
interact with a multimedia computer touchscreen. Prior
computer experience was not required. The only exclusion
criterion was that patients could not have been concurrently
involved in any disease management, performance im-
provement or psychosocial intervention initiative or study.
Patients were recruited from 3 medical centers in Chicago, IL:
the John H. Stroger Hospital of Cook County, the Advocate
Ilinois Masonic Medical Center, and Mt. Sinai Hospital.
These centers were chosen because they serve significant
proportions of racial/ethnic minorities, and socioeconomically
disadvantaged and low literacy populations, and they provide
safety net services.

Control Arm

Patients randomized to the control arm received NCI diag-
nosis- and treatment-specific paper brochures: What You Need
to Know Series/Patient Summary and Chemotherapy and You
and/or Radiation Therapy and You.>* They used the multi-
media (text plus audio) Talking Touchscreen®>*® to complete
assessments for each of the study endpoints, but did not have
access to the CancerHelp-TT educational program. All aspects
of care were driven by usual clinical practice. Each of the
study sites provided reasonably standard patient education to
all patients, using combined verbal and written materials.

Intervention Arm

Patients randomized to the intervention arm received the same
NCI diagnosis- and treatment-specific paper brochures and
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used the multimedia Talking Touchscreen to complete as-
sessments for each of the study endpoints. In addition, they
were given access to the CancerHelp-TT patient education
software which adapted the NCI brochures for multimedia
access (see screen images in Figure 1). They were shown how
to log in on their own so that they could access the software at
any time and as often as they wished, and they were also given
a CD-ROM to take home. Patients were able to personalize the
intervention by selecting modules that were most relevant/
important to them at each session. The program included the
option to generate and print tailored, personally relevant
checklists of issues they may wish to discuss during medical
visits (“Topics for Today”). The software also included a short
video introduction by a clinician from each site, and a video
module based on the NCI Facing Forward booklet (https://
pubs.cancer.gov/ncipl/detail.aspx?prodid=P119). The
CancerHelp-TT software and the data collection platform both
employ an interactive design with audio and visual tools and
user-friendly features to enhance accessibility for patients with
low literacy (see screen images in Figure 1). CancerHelp-TT
was available on a kiosk in a private room at any time during
clinic hours.

Measurements

Outcomes. Participants in both arms used the multimedia TT
data capture system>>*® to complete knowledge, satisfaction,
HRQOL and other study measures up to 4 times, including
baseline, during treatment, end-of-treatment treatment, and
follow-up. A research assistant introduced the computer
equipment and sat with the participant during a brief practice
session. When the patient was ready to begin, the research
assistant stepped away but remained available for assistance.
At each subsequent study visit, the research assistant met the
patient in the waiting room to assist in completing an

assessment prior to the patient’s clinical encounter. The pri-
mary outcomes of this trial were health beliefs, cancer
knowledge, self-efficacy, and satisfaction with providers’
communication about cancer and its treatments. Health-related
quality of life was a secondary outcome.

Health beliefs were measured with 10 items representing
beliefs, attitudes, and values about how cancer is developed
and progresses and how cancer should be treated.”” Each item
has 4 response options from “Strongly Disagree” to “Strongly
Agree.” Responses were summed to create a scale ranging
from 10 to 40 with higher scores indicating more adaptive
health beliefs. The coefficient alpha for this measure fell below
the threshold for adequate reliability (<.70). Knowledge of
cancer and treatment was measured with a combined scale
featuring breast cancer questions or colon cancer questions,
plus general cancer questions.*® Each of the 11 questions had a
true/false/do not know format; scores were created by sum-
ming correct answers, resulting in a possible range of 0—11
with higher scores indicating higher cancer knowledge. The
coefficient alpha for this measure exceeded the threshold for
adequate reliability (>.70).

Self-efficacy was measured with the Communication and
Attitudinal Self-Efficacy scale for cancer (CASE-cancer).”’
The CASE-cancer has 3 scales: understand and participate in
care (UPC; 4 items), maintain a positive attitude (MPA; 4
items), and seek and obtain information (SOI; 4 items). Each
item has 4 response options ranging from “Strongly Disagree”
to “Strongly Agree.” For each scale, responses are summed for
a possible range of 3—12 with higher scores indicating higher
self-efficacy. The CASE scales have demonstrated adequate
reliability (>.70), convergent validity, and differential item
functioning.?’

To measure patient satisfaction with providers’ commu-
nication about cancer and its treatment, a 6-item composite
index was created using items from the Commonwealth 2006
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Figure |. CancerHelp-Talking Touchscreen (CancerHelp-TT) screen images.
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Quality of Health Care Survey (www.commonwealthfund.
org) and the Functional Assessment of Chronic Illness
Therapy Treatment Satisfaction (FACIT-TS).*° For example,
one item asked “Do you have an opportunity to ask ques-
tions?” Each item has 5 response options ranging from “No,
not at all” to “Yes, as much I want.” Responses were summed
to create a scale ranging from 0 to 24 with higher scores
indicating greater satisfaction. The coefficient alpha (internal
consistency reliability) for these 6 items was .93.

Health-related quality of life was measured with the
Functional Assessment of Cancer Therapy-General (FACT-
G).>! The FACT-G is a multidimensional, 28-item scale of
HRQOL targeted for cancer patients. Each item has 5 response
options ranging from “Not at all” to “Very much” and is scored
so that higher scores indicate better HRQOL (scores range
from 0 to 108). The FACT-G has demonstrated high reliability
(>.90)*? and has evidenced construct validity (e.g., conver-
gent, divergent, known groups),”' and sensitivity to change
over time.’

Intervention  evaluation  measures. Participants in  the
CancerHelp-TT arm provided an evaluation of the program.
This included questions about whether patients found the
information they were looking for, whether they found
CancerHelp-TT useful, whether the program helped them
better understand their disease and treatment, and whether
they would use CancerHelp-TT again.

Other measures. In addition to the outcomes, patients’ de-
mographic and clinical characteristics were collected, in-
cluding race/ethnicity, age, sex, cancer type, education level,
self-reported health literacy, type of health insurance, financial
strain, and performance status rating using the Eastern Co-
operative Oncology Group Performance Status Rating (ECOG
PSR).** Patients also answered one item on preferences for
making decisions about health care®® and questions about
whether they had previously looked at cancer booklets/
pamphlets, looked on the internet for information about
cancer, talked to a doctor about cancer, or talked to a nurse
about cancer.

Health literacy was measured with the Health Literacy
Assessment Using Talking Touchscreen Technology (Health
LiTT).*® Health LiTT has 3 item types: prose, document, and
quantitative. Participants in this study completed a 10-item
short form. The Health LiTT is scored on a T-score metric with
a mean of 50 and standard deviation of 10, with higher scores
indicating better health literacy. Scores of >55 indicate ade-
quate health literacy and <55 indicate low health literacy.*®

Statistical Analyses

Sample Size and Power Considerations. Power calculations were
performed using formulas for sample size estimation for
normal data in longitudinal models with a two-sided signif-
icance level of .05 and power of 80%. A correlation of .50—.60

between repeated measures was considered appropriate, as
determined from previous longitudinal studies of HRQOL and
satisfaction in cancer patients.>’>® A sample size of 80-90
patients per group measured over 2-3 timepoints would
achieve 80% power to detect an effect size of .40 between
study arms. Assuming 10% dropout, the enrollment sample
size was set at 200 (100 per arm).

Efficacy and Intervention Evaluation Analyses. All statistical tests
used a nominal P-value of <.05 to indicate statistical signif-
icance and were conducted in SAS version 9.4.%° Since this
was an exploratory trial (ie, the first test of the effect of this
intervention on outcomes) instead of confirmatory trial, we did
not adjust the P-value for multiplicity.*°

Efficacy analyses on health beliefs, cancer knowledge,
HRQOL, and satisfaction with communication were
conducted with random intercepts models to estimate the
difference-in-differences in score change from baseline to
after treatment (2 measurement timepoints). The inde-
pendent variable in these models was study arm of
randomization. Effect sizes were calculated as the
difference-in-differences estimate divided by the pooled
standard deviation for the change score (difference in
means) from the appropriate post-baseline assessment and
baseline. Cohen’s conventions for magnitude of effect
were used: small = .20 <d < .50, medium = .50 < d < .80,
and large = d > .80.%'

In addition, for satisfaction with communication and
HRQOL, the differences between study arms in outcomes
trajectories over 3 (HRQOL) or 4 (satisfaction with com-
munication) measurement timepoints were analyzed with
individual growth curve models. These models use both fixed
and random effects parameters added sequentially from model
to model (4 models for each outcome) and examine growth
(change in outcomes over assessment in timepoints) for pa-
tients in the study. The first model (Model 1) includes a
random intercept and the assessment timepoint as a con-
tinuous fixed effect. The random intercept parameter indi-
cates the amount of variation in outcomes between patients at
baseline, and the assessment timepoint parameter indicates
the growth trajectory in outcomes for all patients. The second
model (Model 2) adds a random slope for the assessment
timepoint to Model 1, and this parameter indicates whether
growth trajectories vary between patients. A third model
(Model 3) adds an interaction term between study arm of
randomization and assessment timepoint to Model 1, which
determines whether outcome trajectories vary between pa-
tients randomized to the CancerHelp-TT intervention arm
and the control arm. Finally, a fourth model adds the in-
teraction term between study arm of randomization and
assessment timepoint to Model 2, making it similar to Model
3, but with a random slope for assessment timepoint. Model
fit was compared with —2 log likelihood, Akaike’s infor-
mation criterion (AIC), the Bayesian information criterion.
For each, lower values indicate better model fit.
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Finally, evaluations of the CancerHelp educational soft-
ware were summarized using proportions for patients ran-
domized to the intervention arm (n = 65).

Results

In total, from January 2010 to October 2011, 178 patients were
approached to participate in the study, with 152 of these el-
igible. Of these, 129 consented to participate (85%; Figure 2).
Half were randomized to receive the CancerHelp-TT inter-
vention and half were randomized to receive control cancer
education; all participants completed baseline assessments.
Sixty-three (33 intervention, 30 control) completed the end-of-
treatment assessment and 49 (25 intervention, 24 control)
completed the follow-up assessment.

Most participants were African American, female, and had
a breast cancer diagnosis (Table 1.). A large proportion of
patients reported having no health insurance coverage (35.4%
in the intervention arm, 39.1% the control arm). In addition,
26.2% in the intervention and 35.9% in the control arm re-
ported that their cancer caused “very much” financial diffi-
culty. The largest proportion (40% intervention, 54.7%
control) indicated that they would prefer to share responsi-
bility with their doctor for making decisions about their health
care. The mean health literacy scores indicate that study
participants had inadequate or low literacy.>** Baseline

characteristics were comparable between arms. At the end-of-
treatment assessment, approximately 50% (n = 63) of the 129
patients randomized remained in the study. At the final follow-
up assessment, 48% remained (n = 49). Notably, attrition rates
were similar across study arms.

There was a small increase in cancer knowledge from
before to after for the CancerHelp-TT compared to the control
arm (Table 2.). The difference-in-differences estimate for
increase in cancer knowledge approached medium magnitude
(d = .48, P = .05). Changes in self-efficacy (all scales), sat-
isfaction with communication and HRQOL (FACT-G scores)
were not significantly different between study arms. Despite
the lack of statistical significance, trends favored the inter-
vention arm, with larger increases in outcomes observed over
the timepoints compared to the control arm. Across all 5
outcomes, standardized effect sizes for differences in change
from baseline to post-baseline assessment were small in
magnitude and ranged from d = .10 to .48.

No significant differences between study arms were ob-
served in the individual growth models for comparison of
change across multiple post-baseline assessments on HRQOL
and satisfaction with communication (Table S1). For HRQOL,
in all 4 models, the random intercept was significant, indi-
cating that HRQOL varied significantly between patients at
baseline. In addition for all 4 Models, the fixed effect for
assessment timepoint was positive and statistically significant,

[ Enroliment J 178 Assessed for
Eligibility
49 Excluded
* 26 Ineligible
+ 23 Refused

129 Randomized

!

Allocation ]

65 Intervention

65 Baseline

64 Control

64 Baseline

' [

] |

Follow-up

61 During treatment

33 End of treatment

25 Follow-up

53 During treatment

30 End of treatment

24 Follow-up

Figure 2. Recruitment and retention flow diagram.
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Table |I. Baseline Patient Characteristics by Study Arm (n = 129).

Intervention (n = 65) Control (n = 64)

Sociodemographic characteristics
Race/Ethnicity
Hispanic, any race
African American, non-Hispanic
White, non-Hispanic
Other, non-Hispanic
Age (mean, SD)
Sex
Female
Male
Education
Less than high school grad/GED
High school grad/GED
Some college or more
Missing

Do you have any form of health insurance or health plan, including any private health insurance plan or a government program such as

Medicare or Medicaid, or do you not have any health insurance at this time?
Yes (covered/some covered)
No (not covered)
Missing
Has your physical condition or medical treatment caused you financial difficulties?
Not at all
A little bit
Somewhat
Quite a bit
Very much
Don’t know
Missing
Health LiTT* (mean, SD)
Trouble reading printed information given by doctors?
None of the time
A little of the time
Some of the time
Most of the time
Missing
Clinical characteristics
Cancer type
Breast
Colon
Rectal
Missing
Patient-reported ECOG PSR
Normal activity, without symptoms
Some symptoms, but do not require bed rest during waking day
Require bed rest for less than 50% of waking day
Require bed rest for more than 50% of waking day
Unable to get out of bed
Missing
Medical decision-making and previous cancer education
Preferences for decision-making
| prefer to make decisions about my health care
| prefer to make decisions about my health care after seriously considering my doctor’s opinion

n (%) n (%)
16 (24.6) 13 (20.3)
32 (49.2) 41 (64.1)
14 (21.5) 6 (9.4)

3 (4.7) 4(63)

52.6 (10.3) 51.1 (10.5)
54 (83.1) 53 (82.8)
1 (16.9) 1 (17.2)
19 (29.2) 12 (18.8)
16 (24.6) 26 (40.6)
29 (44.6) 25 (39.1)

I (1.5) | (1.6)
40 (61.5) 38 (59.4)
23 (35.4) 25 (39.1)

2 (3.1) | (1.6)
18 (27.7) 13 (20.3)
12 (18.5) 7 (10.9)
10 (15.4) 13 (20.3)

6 (9.2) 7 (10.9)
17 (26.2) 23 (35.9)

I (1.5) 0 (0)

I (1.5) | (1.6)

51.8 (7.7) 51.3 (8.2)
56 (86.2) 47 (73.4)
4.0 9 (14.1)
4.0 6 (9.4)
0 (0) | (1.6)

I (1.5) | (1.6)
48 (73.8) 47 (73.4)
1 (16.9) 14 (21.9)

6 (9.2) 3 (4.7)

I (1.5) I (1.6)
16 (24.6) 23 (35.9)
34 (52.3) 18 (28.1)

9 (13.8) 16 (25.0)

5(7.7) 4(63)

0 (0) 2 (3.1)

| (1.5) | (1.6)

I (1.5) 0 (0)

8 (12.3) 6 (9.4)

(continued)
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Table 1. (continued)

Intervention (n = 65) Control (n = 64)

| prefer that my doctor and | share responsibility for making decisions about my health care 26 (40.0) 35 (54.7)
| prefer that my doctor make decisions about my health care, but seriously considers my opinion 22 (33.8) 16 (25.0)
| prefer to leave decisions about my health care to my doctor 6 (9.2) 4 (6.3)
Missing 2 (3.1 3 (47)
How much have you looked at booklets or pamphlets for information about your health or cancer?
Not at all 5(7.7) 4 (6.3)
A little bit 10 (15.4) I (17.2)
Somewhat 28 (43.1) 21 (32.8)
A lot 21 (32.3) 27 (42.2)
Missing I (1.5) 1 (1.6)
How much have you looked on the Internet for information about your health or cancer?
Not at all 24 (36.9) 34 (53.1)
A little bit 15 (23.1) 8 (12.5)
Somewhat 6 (9.2) 5(7.8)
A lot 18 (27.7) 16 (25.0)
Missing 2 (3.1 I (1.6)
How much have you talked to a doctor for information about your health or cancer?
Not at all 0 (0) 1 (1.6)
A little bit 7 (10.8) 7 (10.9)
Somewhat 17 (26.2) I (17.2)
A lot 40 (61.5) 44 (68.8)
Missing I (1.5) 1 (1.6)
How much have you talked to a nurse for information about your health or cancer?
Not at all 8 (12.3) I (17.2)
A little bit 6 (9.2) 9 (14.1)
Somewhat 26 (40.0) 14 (21.9)
A lot 24 (36.9) 29 (45.3)
Missing I (1.5) 1 (1.6)
Outcomes (Mean, SD)
Health Beliefs® 31.2 (3.9) 31.4 (3.6)
Cancer Knowledge Scale® 7.8 (2.4) 8.0 (24)
Self-Efficacy—CASE: Understand and Participate in Care® 13.1 (1.7) 13.0 (2.0)
Self-Efficacy—CASE: Maintain Positive Attitude® 134 (2.3) 12.7 (2.5)
Self-Efficacy—CASE: Seek and Obtain Information’ 13.2 (2.1) 13.3 (2.0)
Satisfaction with Communication Scale® 14.8 (4.2) 15.8 (3.1)
Health Related Quality of Life (FACT-G)" 75.5 (17.0) 754 (17.5)

Entries in the table represent number (percentage) of participants, or mean (standard deviation).

*The Health LiTT score is a t-score calculated from 10 items with scale mean of 50, SD of 10.

®The Health Beliefs scale is the sum of 10 items with a theoretical range of 10—40.

“The Cancer Knowledge scale is the sum of |1 items with a theoretical range of 0—I1.

“The Understand and Participate in Care subscale is the sum of 4 items with a theoretical range of 4-16.
°The Maintain Positive Attitude subscale is the sum of 4 items with a theoretical range of 4-16.

The Seek and Obtain Information subscale is the sum of 4 items with a theoretical range of 4—16.

8The Satisfaction with Communication scale is the sum of 6 items with a theoretical range of 0-18.

"The FACT-G is the sum of 27 items with a theoretical range of 0—108.

indicating that, overall, patients increased in HRQOL over
from baseline to end-of-treatment, and through follow-up.
Comparing models 3 and 4, —2 log likelihood and AIC in-
dicated better fit for Model 4 (model includes random effect
for the assessment timepoint). In this model, the fixed effect
for study arm and the interaction term for study arm x as-
sessment timepoint were not statistically significant. Very

similar patterns were observed in the models for satisfaction
with communication. For both outcomes, though differences
in trajectories across timepoints were not significant, trends
favored the intervention arm, with positive fixed effects for the
study arm x assessment timepoint interaction term.

The evaluations of the CancerHelp-TT intervention were
positive (Table 3). For each evaluation question, the majority
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Table 2. Differences in Health Beliefs, Cancer Knowledge, HRQOL, and Satisfaction with Communication Across Assessment Timepoints.

Control mean (SD) Intervention mean (SD) Difference in differences P-value Effect size
Health beliefs
Baseline 31.5 31.2 — .69 —
End-of-treatment 31.5 32.1 — 46 —
Difference 0 0.9 0.9 .36 21
Cancer knowledge
Baseline 8.0 7.8 — .56 —
End-of-treatment 7.6 8.5 — .10 —
Difference —04 0.7 1.1 .05 48
Self-efficacy: Case UPC®
Baseline 13.0 13.1 — .67 —
End-of-treatment 13.1 13.6 — 23 —
Difference 0.1 0.5 0.4 .38 21
Self-efficacy: Case MPAP
Baseline 12.7 13.4 — 12 —
End-of-treatment 13.1 13.6 — 37 —
Difference 0.4 0.2 -0.2 77 0.1
Self-efficacy: Case SOI°
Baseline 13.3 13.2 — 8l —
End-of-treatment 13.5 13.9 — 40 —
Difference 0.2 0.7 0.5 26 3l
Satisfaction of communication
Baseline 15.9 14.8 — .05 —
During treatment 16.5 16.3 — .80 —
Difference vs. baseline 0.6 1.5 0.9 12 26
End-of-treatment 16.4 15.7 — 43 —
Difference vs. baseline 0.5 0.9 0.4 .68 Ny
Follow-up 17.5 17.2 — .75 —
Difference vs. baseline 1.6 2.4 0.8 40 25
HRQOL (FACT-GY
Baseline 75.4 75.5 — .98 —
End-of-treatment 75.7 78.7 — 46 —
Difference vs. baseline .03 32 29 46 .19
Follow-up 83.6 86.1 — 47 —
Difference vs. baseline 8.2 10.6 2.4 .62 .14

Difference in differences estimates and P-values from random intercepts models. Effect sizes calculated as the difference-in-differences estimate/the SD of the

difference score.

?Understanding and Participating in Care.
®Maintaining a Positive Attitude.

“Seeking and Obtaining Information.

9Functional Assessment of Cancer Therapy—General.

of patients provided favorable responses. For example, for
the question “I found the information I wanted,” over 80%
responded either “Yes, as much as I wanted” or “Yes,
almost as much as I wanted” at each timepoint. Response
patterns were largely similar for the other evaluation
questions.

Discussion

Innovative interventions to improve education about cancer
and its treatments are needed for patients in low-resource
communities, and racial/ethnic minority and low literacy

patients. These interventions must help cancer patients
overcome barriers to accessing information about cancer,
which are often cultural- or socioeconomic-related.
Leveraging health information technology to make cancer
education more easily access for vulnerable populations has
been suggested as a promising approach interventions, which
in turn is hypothesized to improve health outcomes and ex-
periences with care. In this randomized control trial testing a
targeted, health information technology-based intervention for
cancer patients in community settings, we found improve-
ments in cancer knowledge were associated with using the
intervention.
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Table 3. Evaluation of CancerHelp Software (n = 65 intervention arm).

Baseline (n = 57)

During treatment (n = 61)

After treatment (n =29)  Follow-up (n = 23)

| found the information | wanted

No/not as much as | wanted — 16%

Yes, almost as much as | wanted  39% 42%

Yes, and as much as | wanted 61% 42%
CancerHelp was useful

Not at all/a little bit — 16%

Somewhat 37% 36%

A lot 63% 51%

CancerHelp helped me better understand my disease and treatment

Not at all/a little bit 2% 6%

Somewhat 47% 38%

A lot 51% 56%
I will use CancerHelp again

No 2% —

Maybe 42% 49%

Definitely 56% 51%

3% 4%

45% 39%
52% 57%
14% 4%

28% 39%
59% 57%
1% —

24% 43%
62% 57%
45% 70%
55% 31%

Though effect sizes for differences in outcomes between
the CancerHelp-TT intervention arm and the control arm were
of small magnitude, differences tended to trend in the expected
direction. Most notably, the observed cancer knowledge
difference between arms exceeded the hypothesized effect size
(hypothesized = .40; observed = .48). These outcomes were
observed despite potentially significant barriers faced by these
very vulnerable patients to participate in the study. Participant
retention in cancer research, especially breast cancer research,
is a known challenge, and low socioeconomic status has been
identified as a risk factor for breast cancer trial attrition in the
past.* Although previously-administered, community-based
cancer education programs in clinics have been effective,** the
most vulnerable patients may need more intensive education
interventions to overcome barriers related to stigma and so-
cioeconomic challenges. For example, recent efforts in the
field of kidney transplant education have been successful at
overcoming racial disparities in access to gold standard
treatments by providing home-based education, where fami-
lies can be involved in educational discussion in a setting
comfortable for patients and their support systems.*>*
Similar approaches should be considered for application
with cancer patients.

Despite challenges faced by vulnerable cancer patients that
may have posed barriers to participation, there were aspects of
the intervention that appeared to work well. Positive ratings of
the CancerHelp-TT likely reflect, in part, efforts that were
made to make the program accommodating and easy to use for
participants, especially those with low health literacy. For
example, study activities were integrated into the clinical
workflow of the sites where the study was conducted. This
allowed the receipt of cancer education from CancerHelp-TT
to fit into the activities patients were already involved in at the
clinic without experiencing too much inconvenience for the

sake of the study. In addition, the research assistants estab-
lished personal relationships with providers and staff in each
clinic and contributed in assisting staff and patients in basic,
nonmedical clinical activities. The CancerHelp-TT program
was available on multiple laptops and kiosks in clinic to make
it easily accessible and provide options so the patients could
use the program where they are most comfortable. Noting
these positive responses, application of the CancerHelp-TT
program in settings outside the clinic, such as patient’s homes
(via the web or in person) or locations favored by patients such
as beauty salons and barber shops, may impart a better op-
portunity for patients who struggle to come to the clinic to
benefit from the CancerHelp-TT program.*’**

Like any study, this study has important limitations to
consider when considering its results. First, since this study
was a randomized, controlled trial, the emphasis in study
design was on its internal validity, aiming to ensure valid
comparisons between intervention and control groups.
However, the generalizability of this study’s results may be
limited. Replication of this trial in other geographical areas
and clinical settings is warranted. Second, this trial did not
include Spanish-speaking patients. Spanish-speaking patients
in community oncology clinics may be among the most
vulnerable patient population, and they would likely benefit
from a Spanish-language version of the CancerHelp-TT
program. Third, though this was an exploratory trial, and
hence we elected not to adjust for multiple outcomes, the
presence of multiple comparisons may have increased the
probability of a false positive result. Finally, the planned
sample size for this study was not achieved due to lower than
expected recruitment and significant attrition. In addition to
the resulting reduced statistical power to detect expected effect
sizes, the patients who dropped out of the study were likely to
have experienced the most severe, negative impact from their
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cancer, and who also started most vulnerable due to lower
socioeconomic status. These patients are also hypothesized to
have derived the most benefit from the CancerHelp-TT pro-
gram. Additional trials testing the CancerHelp-TT program
must make additional efforts to retain these patients through
the end of the study.

In conclusion, this prospective, randomized, controlled
trial comparing the impact of CancerHelp-TT to NCI ed-
ucation brochures on cancer patients’ health beliefs, cancer
knowledge, HRQOL, and satisfaction with communication
with cancer and cancer treatment found few statistically
significant differences in study arms to achieve benefit in
these outcomes. This trial’s capacity to evaluate the
CancerHelp-TT program was diminished by significant
patient drop-out over the course of follow-up. Despite this,
encouraging trends were found, indicating that future
studies may indeed find beneficial effects from
CancerHelp-TT. Given persistent disparities in access to
appropriate cancer treatments and cancer outcomes, there
remains significant need for CancerHelp-TT and programs
like it to help ensure all cancer patients have the infor-
mation they need to manage their condition to maximize
their quality of life.

Acknowledgments

The authors thank the research assistants who recruited and inter-
viewed study participants (Beatriz Menendez, Niraj Patel, Evie
Sprague, Veronica Valenzuela), the CancerHelp Institute (Ed. Miller,
Celia Muench), the programming and analysis staff (Michael Bass,
MS, Jennifer Beaumont, MS, Mark Monforti, Monica Prudencio,
Katy Wortman, MSW), co-investigators (David Cella, PhD, Jin-Shei
Lai, PhD) and physicians and clinical staff at John H. Stroger
Hospital of Cook County (Elizabeth Marcus, MD, Michael Mullane,
MD), Advocate Illinois Masonic Medical Center (Maritess Caamic,
RN, Ann Mauer, MD, Samir Undevia, MD), and Mt. Sinai Hospital
(Grace Golden, Ervin Hire, MD, Gina Menyah, Anna Liza Ro-
driguez, RN.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This study
was funded by AHRQ Grant # R18-HS017300 (awarded to E. A.
Hahn).

Ethical Approval

The study and intervention protocol was approved by the Institutional
Review Board (#CR5_STU00013521), and all participants provided
informed consent.

ORCID iD

John D. Peipert

https://orcid.org/0000-0001-5762-7881

References

1.

10.

11.

12.

13.

U.S. Department of Health and Human Services. Healthy People
2020. https://www.healthypeople.gov/2020/topics-objectives/
topic/educational-and-community-based-programs. Published
2018. Accessed February 2.

U.S. Department of Health and Human Services Office of Minority
Health. The National CLAS Standards. https://minorityhealth.hhs.
gov/omh/browse.aspx?IvI=2&lvlid=53. Published 2018. Accessed
February 2, 2018.

Institute of Medicine. Unequal Treatment: Confronting Racial
and Ethnic Disparities in Health Care. Washington, USA:
National Academies Press; 2002.

Doubeni CA, Laiyemo AO, Major JM, et al. Socioeconomic
status and the risk of colorectal cancer. Cancer. 2012;118(14):
3636-3644. doi: 10.1002/cner.26677.

Palmer JR, Boggs DA, Wise LA, Adams-Campbell LL,
Rosenberg L. Individual and neighborhood socioeconomic
status in relation to breast cancer incidence in African-American
women. Am J Epidemiol. 2012;176(12):1141-1146. doi:10.
1093/aje/kws211.

Kagawa-Singer M, Kassim-Lakha S. A strategy to reduce cross-
cultural miscommunication and increase the likelihood of im-
proving health outcomes. Acad Med. 2003;78(6):577-587. doi:
10.1097/00001888-200306000-00006.

Beach MC, Price EG, Gary TL, et al. Cultural competence-a
systematic review of health care provider educational inter-
ventions. Med Care. 2005;43(4):356-373. doi:10.1097/01.mlr.
0000156861.58905.96.

Joseph RB, Alexander RG, Carrillo JE, Ananeh-Firempong O, II.
Defining cultural competence: a practical framework for ad-
dressing racial/ethnic disparities in health and health care. Publ/
Health Rep. 2003;118(4):293-302. doi:10.1093/phr/118.4.293.
American Cancer Society. Cancer Facts and Figures 2017.
Atlanta: American Cancer Society; 2017.

Ward E, Jemal A, Cokkinides V, et al. Cancer disparities by race/
ethnicity and socioeconomic status. CA-Cancer J Clin. 2004;
54(2):78-93. doi:10.3322/canjclin.54.2.78.

O’Keefe EB, Meltzer JP, Bethea TN. Health disparities and
cancer: racial disparities in cancer mortality in the United States,
2000-2010. Frontiers in Public Health.2015;3:51. doi:10.3389/
fpubh.2015.00051.

DeSantis CE, Siegel RL, Sauer AG, et al. Cancer statistics for
African Americans progress and opportunities in reducing racial
disparities. CA - Cancer J Clin. 2016;66(4):290-308. doi: 10.
3322/caac.21340.

Liss DT, Baker DW. Understanding current racial/ethnic dis-
parities in colorectal cancer screening in the United States: the
contribution of socioeconomic status and access to care. Am J
Prev Med. 2014;46(3):228-236. doi:10.1016/j.amepre.2013.10.
023.


https://orcid.org/0000-0001-5762-7881
https://orcid.org/0000-0001-5762-7881
https://www.healthypeople.gov/2020/topics-objectives/topic/educational-and-community-based-programs
https://www.healthypeople.gov/2020/topics-objectives/topic/educational-and-community-based-programs
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=2&lvlid=53
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=2&lvlid=53
https://doi.org/10.1002/cncr.26677
https://doi.org/10.1093/aje/kws211
https://doi.org/10.1093/aje/kws211
https://doi.org/10.1097/00001888-200306000-00006
https://doi.org/10.1097/01.mlr.0000156861.58905.96
https://doi.org/10.1097/01.mlr.0000156861.58905.96
https://doi.org/10.1093/phr/118.4.293
https://doi.org/10.3322/canjclin.54.2.78
https://doi.org/10.3389/fpubh.2015.00051
https://doi.org/10.3389/fpubh.2015.00051
https://doi.org/10.3322/caac.21340
https://doi.org/10.3322/caac.21340
https://doi.org/10.1016/j.amepre.2013.10.023
https://doi.org/10.1016/j.amepre.2013.10.023

Peipert et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kieffer Campbell J. Health literacy in adult oncology: an in-
tegrative review. Oncol Nurs Forum. 2020;47(1):18-32. doi: 10.
1188/20.0NF.18-32.

Oldach BR, Katz ML. Health literacy and cancer screening: a
systematic review. Patient Educ Counsel. 2014;94(2):149-157.
doi:10.1016/j.pec.2013.10.001.

Jerant A, Sohler N, Fiscella K, Franks B, Franks P. Tailored
interactive multimedia computer programs to reduce health
disparities: opportunities and challenges. Patient Educ Counsel.
2011;85(2):323-330. doi:10.1016/j.pec.2010.11.012.

Ferreira MR, Dolan NC, Fitzgibbon ML, et al. Health care
provider-directed intervention to increase colorectal cancer
screening among veterans: results of a randomized controlled
trial. J Clin Oncol. 2005;23(7):1548-1554. doi:10.1200/JCO.
2005.07.049.

Arnold CL, Rademaker AW, Morris JD, Ferguson LA, Wiltz G,
Davis TC. Follow-up approaches to a health literacy inter-
vention to increase colorectal cancer screening in rural com-
munity clinics: a randomized controlled trial. Cancer. 2019;
125(20):3615-3622. doi:10.1002/cncr.32398.

Han H-R, Song Y, Kim M, et al. Breast and cervical cancer
screening literacy among Korean American women: a com-
munity health worker—led intervention. Am J Publ Health.2016;
107(1):159-165. doi:10.2105/AJPH.2016.303522.

McCaftery KJ, Holmes-Rovner M, Smith SK, et al. Addressing
health literacy in patient decision aids. BMC Med Inf Decis
Making. 2013;13(2):S10. doi:10.1186/1472-6947-13-S2-S10.
Andersen RM. Behavioral Model of Families’ Use of Health
Services. Chicago, IL: University of Chicago, Center for Health
Administration Studies; 1968.

Andersen RM. Revisiting the behavioral model and access to
medical care: does it matter? J Health Soc Behav. 1995;36(1):
1-10.

Andersen RM. National health surveys and the behavioral
model of health services use. Med Care. 2008;46(7):647-653.
doi:10.1097/MLR.0b013e31817a835d.

National Cancer Institute. Patient Education Publications.
Bethesda, USA: National Institutes of Health. https://www.
cancer.gov/publications/patient-education.  Published 2017.
Accessed February 5, 2018.

Hahn EA, Cella D. Health outcomes assessment in vulnerable
populations: measurement challenges and recommendations.
Arch Phys Med Rehabil. 2003;84(4 suppl 2):S35-S42.

Hahn EA, Cella D, Dobrez D, et al. The talking touchscreen: a
new approach to outcomes assessment in low literacy. Psycho
Oncol. 2004;13(2):86-95.

Jones AR, Thompson CJ, Oster RA, et al. Breast cancer
knowledge, beliefs, and screening behaviors among low-
income, elderly black women. J Natl/ Med Assoc. 2003;95(9):
791-797.

Carpenter V, Colwell B. Cancer knowledge, self-efficacy, and
cancer screening behaviors among Mexican-American women.
J Canc Educ. 1995;10(4):217-222.

Wolf MS, Chang C-H, Davis T, Makoul G. Development and
validation of the communication and attitudinal self-efficacy

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

scale for cancer (CASE-cancer). Patient Educ Counsel. 2005;
57(3):333-341.

Peipert JD, Beaumont JL, Bode R, Cella D, Garcia SF, Hahn EA.
Development and validation of the functional assessment of
chronic illness therapy treatment satisfaction (FACIT TS)
measures. Qual Life Res. 2014;23(3):815-824.

Cella DF, Tulsky DS, Gray G, et al. The functional assessment of
cancer therapy scale: development and validation of the general
measure. J Clin Oncol. 1993;11(3):570-579.

Peipert JD, Cella D. Bifactor analysis confirmation of the
factorial structure of the Functional Assessment of Cancer
Therapy—General (FACT-G). Psycho Oncol. 2019;28(5):
1149-1152.

Zubrod CG, Schneiderman M, Frei E, et al. Appraisal of
methods for the study of chemotherapy of cancer in man:
comparative therapeutic trial of nitrogen mustard and triethylene
thiophosphoramide. J Chron Dis. 1960;11(1):7-33.

Degner LF, Davison BJ, Sloan JA, Mueller B. Development of a
scale to measure information needs in cancer care. J Nurs Meas.
1998;6(2):137-153.

Hahn EA, Choi SW, Griffith JW, Yost KJ, Baker DW. Health
literacy assessment using talking touchscreen technology
(Health LiTT): a new item response theory-based measure of
health literacy. J Health Commun. 2011;16(suppl 3):150-162.
Slesinger NC, Yost KJ, Choi SW, Hahn EA. Validation of a short
form for health literacy assessment using talking touchscreen
technology. Health Lit Res Pract. 2020;4(4):¢200-¢207.

Hahn EA, Glendenning GA, Sorensen MV, et al. Quality of life
in patients with newly diagnosed chronic phase chronic myeloid
leukemia on imatinib versus interferon alfa plus low-dose cy-
tarabine: results from the IRIS Study. J Clin Oncol. 2003;21(11):
2138-2146.

Webster K, Cella D, Yost K. The functional assessment of
chronic illness therapy (FACIT) measurement system: proper-
ties, applications, and interpretation. Health Qual Life Outcome.
2003;1:79.

SAS Institute 1. Base SAS(R) 9.4 Procedures Guide: Statistical
Procedures. 2nd ed. Cary, NC: SAS Institute, Inc.; 2013.
Wason JMS, Stecher L, Mander AP. Correcting for multiple-
testing in multi-arm trials: is it necessary and is it done? Trials.
2014;15(1):364.

Cohen J. Statistical Power Analysis for the Behavioral Sciences.
Cambridge, MA: New Academic Press; 1988.

Yost K, Choi S, Waite K, Lakhan M, Wolf M, Hahn E. Health
literacy assessment using talking touchscreen technology
(Health LiTT): a new item response theory-based measure of
health literacy. 2011;16(suppl 3):150-162.

Sears SR, Stanton AL, Kwan L, et al. Recruitment and retention
challenges in breast cancer survivorship research: results from a
multisite, randomized intervention trial in women with early
stage breast cancer. Cancer Epidemiol Biomark Prev. 2003;
12(10):1087-1090.

Kreuter MW, Black WJ, Friend L, et al. Use of computer kiosks
for breast cancer education in five community settings. Health
Educ Behav. 2006;33(5):625-642.


https://doi.org/10.1188/20.ONF.18-32
https://doi.org/10.1188/20.ONF.18-32
https://doi.org/10.1016/j.pec.2013.10.001
https://doi.org/10.1016/j.pec.2010.11.012
https://doi.org/10.1200/JCO.2005.07.049
https://doi.org/10.1200/JCO.2005.07.049
https://doi.org/10.1002/cncr.32398
https://doi.org/10.2105/AJPH.2016.303522
https://doi.org/10.1186/1472-6947-13-S2-S10
https://doi.org/10.1097/MLR.0b013e31817a835d
https://www.cancer.gov/publications/patient-education
https://www.cancer.gov/publications/patient-education

Cancer Control

45.

46.

Rodrigue JR, Pavlakis M, Egbuna O, Pack M, Waterman AD,
Mandelbrot DA. The “House Calls” trial: a randomized controlled
trial to reduce racial disparities in live donor kidney transplantation:
rationale and design. Contemp Clin Trials. 2012;33(4):811-818.
Rodrigue JR, Cornell DL, Kaplan B, Howard RJ. A randomized
trial of a home-based educational approach to increase live
donor kidney transplantation: effects in blacks and whites. 4m J
Kidney Dis. 2008;51(4):663-670.

47.

48.

Linnan LA, D’Angelo H, Harrington CB. A literature synthesis
of health promotion research in salons and barbershops. Am J
Prev Med. 2014;47(1):77-85.

Ryhanen AM, Siekkinen M, Rankinen S, Korvenranta H,
Leino-Kilpi H. The effects of Internet or interactive computer-
based patient education in the field of breast cancer: a sys-
tematic literature review. Patient Educ Counsel. 2010;79(1):
5-13.



	A Low Literacy, Multimedia Health Information Technology Intervention to Enhance Patient-Centered Cancer Care in Safety Net ...
	Introduction
	Materials and Methods
	Study Design
	Setting and Sample
	Control Arm
	Intervention Arm
	Measurements
	Outcomes
	Intervention evaluation measures
	Other measures

	Statistical Analyses
	Sample Size and Power Considerations
	Efficacy and Intervention Evaluation Analyses


	Results
	Discussion
	Acknowledgments
	Declaration of Conflicting Interests
	Funding
	Ethical Approval
	ORCID iD
	References


