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Purpose: Cognitive changes affect up to 75% of breast cancer survivors during treatment

and 35% after treatment. There remains a paucity of cognitive change-focused education

programs for breast cancer survivors. The Think Well: Healthy Living to Improve Cognitive

Function program was developed to address cognitive changes in Alabama breast cancer

survivors. The purpose of this article is to report program development and expansion over

four years and attendees’ program satisfaction.

Methods: A seven-step framework (identify, connect, assess, tailor, plan, deliver, and

evaluate) was used to develop and implement the Think Well program. The 2-h seminars,

tailored to each respective community, consisted of face-to-face lecture-style education

grounded on an evidence-based curriculum. Seminars were assessed using surveys that

focused on attendees’ satisfaction and were delivered at the end of each Think Well seminar.

The surveys were summarized using descriptive statistics.

Results: Over four years, 17 Think Well seminars were delivered to a total of 666 attendees,

and 515 (77% response rate) completed a survey. Of which, 151 reported to be breast cancer

survivors, 209 family and friends, and 155 others. Think Well received mostly “good” or

“excellent” ratings on all educational program components in the evaluation. After receiving

feedback from attendees, the Think Well program was also adapted to create an interactive

website.

Conclusion: Think Well seminars were well-received and provided cognitive change-

focused cancer education for an underserved and diverse population. Implications include

disseminating Think Well to a multi-state or national platform, implementing Think Well

education using social media engagement, and collaborating with health-care professionals to

provide cognitive change information.

Keywords: survivorship, community-based program, breast cancer, cognitive changes,

chemo-brain, cancer education

Introduction
More than 250,000 women are expected to be diagnosed with breast cancer

every year in the USA.1 With advances in treatments and screening, 89.7% of

women are surviving five years, contributing to more than 3.5 million breast

cancer survivors in the USA.1 While women are living longer with breast

cancer, they may not be living better. Cognitive changes affect up to 75% of

breast cancer survivors during treatment and up to 35% after completion of

treatment.2 Cognitive changes can diminish work productivity and impact day-

to-day living and quality of life among breast cancer survivors.3,4 Known to
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many survivors as “chemobrain” due to its association

with chemotherapy, cognitive changes may occur as a

result of multiple factors: cancer treatment (eg, che-

motherapy, hormone therapy, or radiation), advancing

age, menopause status, psychosocial issues (ie, anxiety,

depression, fatigue, or depression), and/or medication

regimens.5–11

The neuropsychology literature clearly demonstrates

that lifestyle activities and behavioral changes (ie, increas-

ing physical activity, reducing stress) can support brain

health and thus, improve one’s ability to think.12–15

Summarizing this literature, Vance and colleagues proposed

an intervention paradigm of how this brain health informa-

tion can be used for adults who experience cognitive

problems.16 In a format called Cognitive Prescriptions,

patients are educated on how different lifestyle activities

are important for brain health; they are then encouraged to

make personalized behavioral goals that synergistically

improves brain health and cognition. Behavioral goals

include broad areas known to impact brain health and

cognition including: 1) physical exercise/activity; 2) intel-

lectual exercise/activity (ie, computerized cognitive train-

ing); 3) sleep hygiene; 4) substance use; 5) mood support

(ie, avoiding anxiety/depression); 6) social engagement; and

7) nutrition (ie, consuming more fatty acids found in fish).

This approach of educating people about how to improve

their brain health through individualized programmatic life-

style goals is known as multimodal cognitive interventions

and has been proposed in older adults and those with HIV.17

Such an evidence-based approach can be an effective way

to improve brain health literacy and is strongly encouraged

in breast cancer survivors.17

Interventions aimed at remediating cognitive changes

among breast cancer survivors vary in approach (ie, cog-

nitive remediation, mind-body therapy, physical activity,

pharmacological therapy), but evidence is still being com-

piled regarding their effectiveness.18 Current survivorship

guidelines recommend validating survivors' concerns

about cognitive changes, and encouraging healthy living

strategies for symptom self-management; however, busy

clinic schedules do not always allow the time needed.2,19

Community-based approaches demonstrate feasibility and

acceptability in delivering cancer education (ie, cancer

screening, prevention, and early detection) and may be

applied to delivering education on cancer-related cognitive

changes.20 In Alabama, cognitive changes education pro-

grams are lacking and are of great need among breast

cancer survivors.21

The Think Well: Healthy Living to Improve Cognitive

Function program was developed in 2014, with support from

Susan G. Komen North Central Alabama affiliate, to address

a major survivorship need related to cognitive changes

among breast cancer survivors. In Alabama, nearly 4,000

women are diagnosed with breast cancer annually.22 Think

Well targeted priority counties within Alabama identified by

Susan G. Komen North Central Alabama Community Profile

Report.23 These medically underserved counties have key

indicators that show increased risk of becoming a vulnerable

population and barriers to access to care, such as: 1)

increased breast cancer incidence; 2) late-stage diagnosis;

and 3) low social demographic indicators (ie, county poverty

level, health outcomes and factors ranking, and health trans-

portation shortage index score).23 The purpose of this article

is to describe the Think Well’s program development and

expansion over four years, attendees’ program satisfaction,

and challenges experienced.

Methods
Program description
Think Well was reviewed and approved by the University

of Alabama at Birmingham Institutional Review Board.

Written participant consent was waived as only aggregate

information was used, and data were not identifiable. Think

Well was a nurse-led, community-based program that pro-

vided face-to-face educational seminars to breast cancer

survivors and accompanying attendees, and extension via

a website. A seven-step framework (Figure 1) was used to

develop and implement Think Well.24 The seminars were

2-h events composed of a 45-min lecture with active dis-

cussion, time for questions, and networking lunch. For each

event, our team of nurses identified and partnered with a

community leader. Location of program delivery varied but

included cancer centers and non-healthcare centers such as

churches and community centers. The seminars were tai-

lored to the expected audience and respective communities,

and as such, each program varied in its style, while the

education components were consistent.

The evidence-based education curriculum was three-

fold. First, cognitive change was defined and explained.

Second, healthy living strategies to promote cognitive

function were provided in the domains of physical activity,

nutrition, stress management, and sleep. Third, coping

strategies were provided including practical tips (eg,

using a daily planner, making notes, setting reminders,

and keeping things in the same place).25 The curriculum
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was derived from evidence-based literature and clinical

guidelines from the National Comprehensive Cancer

Network, American Cancer Society/American Society for

Clinical Oncology, and Oncology Nursing Society Putting

Evidence Practice.25 A take-home, eight-page tip sheet

covering the seminar educational content was provided to

reinforce and supplement live education. Educational

materials discussed in seminars were tailored to each

respective area and included examples and photos of

local resources (eg, gyms, walking parks, farmer markets,

and culturally appropriate images). Community partners

identified free or low-cost resources in their area that

were incorporated into each Think Well seminar.

Program expansion
In the first year of programming, ThinkWell was delivered to

three African American churches in one urban county as

described elsewhere.24 In the three subsequent years, Think

Well expanded its outreach to a total of 17 seminars in three

urban and six rural counties throughout Alabama. ThinkWell

also added a website (www.ThinkWell.tips) in its second

year in response to attendee feedback requesting online dis-

semination. The Think Well website served as an alternative

method for attendees to receive supplementary information.

Additionally, the Think Well curriculum was modified

annually to reflect new or updated clinical guidelines.

Program survey
A survey (Table 1) assessing attendee demographics and pro-

gram satisfaction was delivered at the end of each Think Well

program to attendees 18 years and older. The questions asked

about satisfaction with Think Well content, program delivery,

and attendee demographics. Program delivery questions

included: 1) how well each topic was covered; 2) the seminar

met goals for attending; 3) the information was relevant for

cognitive needs and cultural beliefs; 3) the information could

be used to cope, and communicate cognitive concerns; 4) there

was time for questions; 5) the overall quality of the seminar

was satisfactory; and 6) facilities and refreshments were satis-

factory. These questions used a 5-point Likert scale (1 = poor,

not at all to 5 = excellent, extremely). Attendee demographics

assessed age, race, ethnicity, education, employment, income,

marital status, and county of residence; variables with multiple

categories were collapsed. Surveys were analyzed using

descriptive statistics with SPSS Statistics (v25; IBM

Corporation, Armonk, NY, USA).

1. Identify Identify communities of need.

2. Connect Connect with community leaders.

3. Assess Assess the preferences and needs of each 
community.

4. Tailor Tailor the Think Well curriculum to the 
respective community.

5. Plan Plan program delivery in collaboration with 
community leaders.

6. Deliver Deliver 2-hour event including face-to-face 
Think Well program and networking lunch.

7. Evaluate Evaluate attendee satisfaction of educational 
content and program delivery.
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Figure 1 Seven-step framework for developing and implementing Think Well.
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Table 1 Think Well survey questions

Program Satisfaction Questions

How did you hear about this THINK WELL program? (Please check only one)

Email announcement, Flyer, Friend or Family Member, Social Media, Website, Other

Please indicate which of the following categories best describes you (Please check only one):

Breast Cancer Survivor, Spouse of Breast Cancer Survivor, Family or Friend of Breast Cancer Survivor,

Health Professional Caring for Breast Cancer Survivors, Other

Please rate how well each topic was covered in the THINK WELL seminar on a scale 1-5 of

(5=excellent to 1=poor):

Cognitive Changes, Nutrition, Physical Activity, Stress Management, Compensatory (Coping) Strategies

For the overall THINK WELL seminar, rate the following. Use the scale 1-5 (5=excellent, 1=poor):

Seminar met your goals for attending

Information received was relevant for your needs

Information received was relevant to your cultural beliefs

Ability to use the information you learned to help with coping

Ability to use information received to communicate cognitive concerns

Availability of time for questions

Overall quality of the seminar

Location of facilities

Refreshments provided

How likely is it that you would recommend this seminar to someone?

Not at all, Little, Moderately, Very Much, Extremely

Please indicate the best way to receive future THINK WELL education:

Online, Text Message, Telephone, Seminar format as today, Other

In the future, what themes around cognitive changes would you like to learn more about?

(open ended response)

List any other comments or suggestions about the THINK WELL program:

(open ended response)

Demographic Questions

How old are you?

____ years

What is your race? (select all that apply)

White, Black or African-American, Asian, American Indian or Alaska Native, Native Hawaiian or Pacific Islander

Are you Latina or Hispanic?

Yes, No

What is your highest level of education?

Have not earned High School Diploma/GED, High School Diploma/GED, Some college/vocational school, Associate degree, Bachelor degree,

Graduate degree

What is your current work status? (Choose all that apply)

Employed full time, Employed part time, Unemployed, I work at home/homemaker, Disabled, Retired

What is your yearly family income?

$10,000 or less; $10,001 to $20,000; $20,001 to $30,000; $30,001 to $40,000; $40,001 to $50,000; greater than $50,000; do not care to respond

What is your current marital status?

Single/Not Married, Married, Separated, Divorced, Widowed

(Continued)
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Results
Over four years, the Think Well program had 666 atten-

dees of which 515 (77% response rate) completed a sur-

vey. There were 151 breast cancer survivors, 209 were a

family or friend of a breast cancer survivor (co-survivor),

and 155 were “other” (eg, health-care professionals, other

type of cancer survivor, and interested individuals with no

reported relationship with cancer). Table 2 reports the

Table 2 Demographics of Think Well seminar survey (N=515)

Variable Breast cancer survivors
(n=151)

Co-survivors
(n=209)

Other attendees
(n=155)

Age 61.2y (SD =10.7) 54.7y (SD =15.1) 58.7y (SD =13.8)

Race

Black 62 (41.1%) 134 (64.1%) 61 (39.4%)

White 82 (54.3%) 56 (26.8%) 84 (54.2%)

Other 0 (0.0%) 1 (0.5%) 2 (1.2%)

Missing 7 (4.6%) 18 (8.6%) 8 (5.2%)

Ethnicity

Hispanic 3 (2.0%) 1 (0.5%) 1 (0.6%)

Non-Hispanic 128 (84.8%) 180 (86.1%) 143 (92.3%)

Missing 20 (13.2%) 28 (13.4%) 11 (7.1%)

Education

High school or less 33 (21.9%) 37 (17.7%) 29 (18.7%)

Some college 50 (33.1%) 51 (24.4%) 34 (21.9%)

College degree 62 (41.1%) 105 (50.2%) 84 (54.2%)

Missing 6 (4.0%) 16 (7.7%) 8 (5.2%)

Employment

Employed 47 (31.1%) 94 (44.9%) 61 (39.3%)

Unemployed/homemaker

retired/disabled

19 (12.5%)

76 (50.3%)

23 (11.0%)

78 (37.4%)

14 (9.0%)

71 (45.8%)

Missing 9 (6.0%) 14 (6.7%) 9 (5.8%)

Annual family income (US$)

≤$30,000 36 (23.8%) 62 (29.7%) 32 (20.7%)

>$30,000 77 (51.0%) 88 (42.1%) 81 (52.2%)

Do not care to respond 29 (19.2%) 38 (18.2%) 28 (18.1%)

Missing 9 (6.0%) 21 (10.0%) 14 (9.0%)

Marital status

Single/not married 41 (27.2%) 68 (32.5%) 48 (30.9%)

Married 82 (54.3%) 115 (55.0%) 85 (54.8%)

Widowed 21 (13.9%) 18 (8.6%) 15 (9.7%)

Missing 7 (4.6%) 8 (3.8%) 7 (4.5%)

Geography

Urban county 73 (48.3%) 100 (47.8%) 84 (54.2%)

Rural county

Missing

71 (47.0%)

7 (4.6%)

100 (47.8%)

9 (4.3%)

63 (40.6%)

8 (5.2%)

Table 1 (Continued).

Program Satisfaction Questions

Your county of residence is?

(~Answers varied per location of Think Well seminar)

Abbreviation: GED, General Education Development.
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demographics of Think Well attendees. Breast cancer sur-

vivors were older (61.2 years, SD 10.7), African American

(41.1%), Caucasian (54.3%), and predominantly non-

Hispanic. Further, the average length of survivorship was

7.6 years (SD=7.7, range 0–41 years).

Table 3 reports the program satisfaction of ThinkWell for

breast cancer survivors, co-survivors, and other attendees.

Among breast cancer survivors, Think Well received mostly

“good” or “excellent” ratings on all educational program

components: cognitive changes (96.6%), nutrition (95.2%),

physical activity (95.9%), stress management (94.5%), and

coping strategies (93.9%). Nearly all attendees reported that

Think Well met their goals for attending (96.5%), the mate-

rial was relevant for cognitive needs (97.1%), the material

was relevant to their cultural beliefs (96.5%), the material

was useful for coping (97.1%), and to communicate cogni-

tive concerns (97.9%). Further, the content was good/excel-

lent in relation to facilities (97.9%) and refreshments

(96.5%). Overall, the quality of Think Well was rated as

“good” or “excellent” (98.6%). The most common format

for the desired program format included seminar (as deliv-

ered) and online content. Since the Think Well website was

added in the second year, the website has attracted >2,900

visitors generating >8,000 page views over 2.5 years.

Attendees felt that Think well was “very informative,”

and the “information shared was very valuable.” A breast

cancer survivor voiced that the program contained “infor-

mation that [she] can incorporate into [her] daily routine.”

One older Caucasian breast cancer survivor remarked that

she “appreciated applying cognitive strategies to [her] life

in general as [she] age[s].” Another attendee recom-

mended that Think Well could “possibly expand commuter

outreach at senior centers.” A younger African American

breast cancer survivor commented that she was “glad

chemobrain is a real problem” and “not just in my head.”

Discussion
Overall, ThinkWell successfully delivered cognitive education

to medically underserved areas of Alabama with limited

resources.23 Attendees reported satisfaction with program

seminars reinforced with practical examples and local

resources. They also found Think Well to be useful to their

cognitive needs. ThinkWell expanded yearly as attendee feed-

back was used to adapt the program, including but not limited

to development of a website supplementary to the lecture-style

program. The website provided continuous education from

Think Well’s curriculum that attendees could access at any

time, which contributes to Think Well’s sustainability.

Think Well had many strengths. Think Well was

unique in its nature to deliver cognitive changes informa-

tion to breast cancer survivors and co-survivors. Previous

research has demonstrated that breast cancer survivors’

Table 3 Program satisfaction from Think Well seminar survey (N=515)

Variable Breast cancer survivors
(n=151)

Co-survivors
(n=209)

Other attendees
(n=155)

% who reported “good” or “excellent”

Think Well topic

Cognitive changes 142 (96.6%) 201 (98.6%) 146 (95.4%)

Nutrition 139 (95.2%) 198 (96.6%) 149 (96.7%)

Physical activity 140 (95.9%) 199 (97.6%) 148 (96.1%)

Stress management 138 (94.5%) 195 (97.0%) 148 (96.7%)

Coping strategies 137 (93.9%) 191 (95.5%) 147 (96.7%)

Program delivery

Seminar met goals for attending 137 (96.5%) 198 (99.0%) 139 (96.5%)

Relevant for cognitive needs 136 (97.1%) 194 (97.5%) 139 (95.9%)

Relevant to cultural beliefs 135 (96.5%) 193 (96.5%) 137 (95.8%)

Useful for coping 137 (97.2%) 195 (97.0%) 138 (96.5%)

Useful to communicate cognitive concerns 138 (97.9%) 194 (97.0%) 135 (93.7%)

Refreshments 137 (96.5%) 199 (97.6%) 146 (98.0%)

Facilities 137 (97.9%) 200 (98.5%) 144 (98.0%)

Overall quality 139 (98.6%) 202 (99.5%) 144 (97.9%)

Likely to recommend Think Well 142 (100.0%) 202 (99.5%) 148 (100.0%)
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awareness of cognitive changes depended on health-care

settings;26 however, Think Well nurses were able to vali-

date patient-reported experiences of cognitive changes, as

recommended by the National Comprehensive Cancer

Network, through community education.19,25 Think Well

met the cognitive needs of respective breast cancer com-

munities through delivering tailored education grounded in

evidence-based research and provided practical non-phar-

macological recommendations for healthy living to miti-

gate cognitive changes.

Accompanying these strengths were several challenges.

Preparation for each seminar required extensive time to

build relationships with community leaders, conduct a

needs assessment, and jointly prepare for and deliver the

Think Well program. The nurse team was diligent in for-

ging relationships with the community leaders. Without

the involvement of the community leaders, the Think

Well team may have experienced increased difficulty in

accessing survivors in the community and subsequent

issues in delivering Think Well. Through telephone and

in-person meetings with community leaders, the nurse

team was able to learn about the community and under-

stand how best to convey and recruit breast cancer survi-

vors to the Think Well program, within the context of each

community. Though Think Well’s core education curricu-

lum was delivered in each venue, the program was tailored

to meet the needs of each individual community.

Attendees desired information that was relevant and spe-

cific to their community. For example, one community

leader asked that information related to cancer screening

be delivered along with the Think Well education curricu-

lum. Additionally, attendance varied depending on loca-

tion of delivery, with higher attendance of breast cancer

survivors at cancer centers and, often, a greater proportion

of non-breast cancer survivors at non-healthcare locations

(eg, churches and community centers).

Another challenge of community-based programs is

sustainability. Think Well is no longer delivered in-person

due to end of grant funding, but educational content is

available on the website. The Think Well website remains

operational, and houses tip-sheets and permalinks to Gulf

States Young Breast Cancer Survivorship Network (Centers

for Disease Control-funded program).27 This sustainability

plan allows the Think Well program to continue touching

the lives of breast cancer survivors throughout Alabama.

While Think Well was targeted to breast cancer survi-

vors, it reached co-survivors and survivors of other under-

served cancer populations (eg, prostate, colon, lung).

Many breast cancer survivors felt the need to bring their

co-survivors with them so that they would know that

cognitive changes are real and “not just in [their] head.”

Anecdotally, one breast cancer survivor remarked to her

husband, “I told you I’m not going crazy!” In response her

husband replied, “I believe you now.” Survivors of other

cancers in attendance, especially at the cancer centers,

highlight the need for cognitive changes education across

cancer types addressing the lack of resources other cancer

survivors. One lung cancer survivor commented,

“Everything is about breast cancer. What about us? We

matter too.” Thus, the Think Well program expanded its

reach beyond breast cancer survivors and demonstrated its

adaptability to other populations.

Cognitive education is warranted and needed among

cancer survivors. Think Well’s framework for delivery

may be replicated in future community programs.

Implications for future community-based, educational

programs include: 1) dissemination of education to a

national platform towards increasing education and

awareness of cognitive changes; 2) using social media

as an alternative dissemination venue for cognitive edu-

cation; and 3) collaboration with health-care profes-

sionals to provide timely information on cognitive

changes early in survivorship.

Conclusion
Think Well addressed the needs of cognitive changes

among breast cancer survivors in Alabama using evi-

dence-based research and clinical recommendations. A

7-step framework was used to guide program develop-

ment and delivery, and the program expanded to add

online resources using attendee-feedback. Increased com-

munity programs and widespread dissemination are

necessary to promote cognitive changes awareness and

sustainable education.
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