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Active Living After Cancer: Adaptation and Evaluation of a 
Community- Based Physical Activity Program for Minority 

and Medically Underserved Breast Cancer Survivors
Irene M. Tami- Maury, DMD, MSc, DrPH1,2; Yue Liao, PhD1,3; Maria L. Rangel, MPH1; Leticia A. Gatus, DrPH1;  

Eileen H. Shinn, PhD 1; Ashley Alexander, MHSA4; and Karen Basen- Engquist, PhD, MPH 1

BACKGROUND: An expanding body of research documents the benefits of physical activity for cancer survivors’ physical function-

ing and quality of life, but few successful models provide community- based physical activity programs to cancer survivors. This report 

presents an evaluation of Active Living After Cancer, an evidence- based physical activity program for breast cancer survivors, adapted 

for community delivery to minority and medically underserved survivors. METHODS: Survivors were recruited from health care and 

community settings. The program consisted of 12 weekly group sessions providing training in cognitive and behavioral skills for behavior 

change, brief physical activity, and cancer survivorship- related content. At the baseline and follow- up, participants completed assess-

ments of their physical activity, quality of life, and physical functioning (6- minute walk and 30- second sit- to- stand test). At follow- up, 

they also completed questionnaires to measure program content mastery and satisfaction. RESULTS: The outcome analysis included 

127 participants. Physical activity and quality of life (mental and physical) improved from the baseline to follow- up (all P < .01). Physical 

functioning improved, with increases in sit- to- stand repetitions (mean, 12.5 at the baseline vs 14.9 at the follow- up; P < .01) and 6- minute 

walk distances (mean, 428 m at the baseline vs 470 m at the follow- up; P < .01). CONCLUSIONS: The results highlight the effectiveness 

of an evidence- based program adapted for community- based delivery to minority and medically underserved breast cancer survivors. 

The program could be delivered to improve outcomes in diverse survivor populations. Cancer 2022;128:353-363. © 2021 The Authors. 
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LAY SUMMARY: 

• Physical activity in breast cancer survivors is related to better quality of life and longer cancer- free survival. However, there are few 

community- based programs to help breast cancer survivors to become more physically active.

• The Active Living After Cancer program was adapted from an evidence- based program and delivered in community- based settings to 

minority and medically underserved breast cancer survivors. It consisted of 12 weekly group sessions in which participants learned skills 

to increase their physical activity.

• The program participants increased their physical activity and improved their mental and physical well- being and physical functioning. 

KEYWORDS: breast cancer, cancer survivors, community, health disparities, physical activity.

INTRODUCTION
Physical activity after the diagnosis of cancer has been shown to ameliorate many aftereffects of breast cancer and its treat-
ment, such as fatigue, decreased physical functioning, and psychological distress, and to improve health- related quality of 
life (HRQOL).1,2 Additionally, physical activity is associated with reduced breast cancer– related and overall mortality.3 
An expert roundtable convened in 2018 by the American College of Sports Medicine reviewed the literature and rec-
ommended that cancer survivors undertake at least 150 minutes of moderate- intensity aerobic activity or 75 minutes of 
vigorous- intensity aerobic activity per week and resistance training at least twice a week to improve overall health or 90 
minutes of aerobic exercise or twice weekly resistance exercise to improve physical functioning, HRQOL, and fatigue.4
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Despite the documented benefits of increased phys-
ical activity for cancer survivors, most do not meet these 
recommendations.5 There are emerging program models 
to help survivors to increase their activity,6 such as su-
pervised rehabilitation and clinic- based or community- 
based programs, and many have been shown to improve 
physical functioning.2,7,8 Livestrong at the YMCA9 has 
been the most successful in terms of reach; it is avail-
able in 791 communities and has been provided to more 
than 76,000 survivors.10 Its effects on HRQOL have 
been documented.11 However, supervised programs are 
not always consistent with survivor preferences, which 
lean toward more home- based exercise.12 Additionally, 
in- person programs with supervised exercise may be less 
accessible to minority and low- income survivors, who 
are more likely to experience financial and transporta-
tion barriers as well as interpersonal barriers such as fam-
ily/caregiving responsibilities and a lack of social/family 
support.13,14

One promising program for increasing physical 
activity among cancer survivors is Active Living After 
Cancer (ALAC), an evidence- based lifestyle physical 
activity group intervention for breast cancer survivors. 
Originally developed and tested for sedentary but healthy 
adults,15 it was adapted for breast cancer survivors and 
tested in a randomized trial. Encouraging survivors to in-
crease their physical activity in whatever manner works 
best for their lifestyle, the intervention improved objec-
tively measured physical functioning and self- reported 
pain and general health.16 In 2014, the Cancer Prevention 
Research Institute of Texas funded ALAC implementa-
tion in greater Houston, with a focus on delivery to mi-
nority and medically underserved breast cancer survivors, 
including Spanish- speaking survivors. Delivery of the 
intervention in a new context required further adaption. 
Our objective is to describe the adaptation of ALAC for 
delivery by community health educators to minority and 
medically underserved breast cancer survivors and to eval-
uate the adaptation by documenting the changes made 
and evaluating the process and outcomes of the adapted 
intervention.17 Here we present data on the real- world 
effectiveness of the adapted ALAC in the program’s first 
2.5 years, from November 2014 to May 2017. The effec-
tiveness of the program is measured by pre- post changes 
in participant physical activity, physical functioning, and 
HRQOL and by mastery of the program’s content at the 
end of the program. In addition, we evaluate the deliv-
ery of the program by examining participant recruitment, 
completion, retention, and satisfaction.

MATERIALS AND METHODS
The evaluation of the ALAC program outcomes used a 
pretest- posttest design. The 3- month program consists 
of a 12- session group intervention focused on building 
behavioral skills for increasing moderate- intensity physi-
cal activity. It emphasizes a lifestyle physical activity ap-
proach, which encourages participants to undertake brief 
bouts of moderate- intensity physical activity (eg, taking 
stairs and taking 10- minute walks). The University of 
Texas MD Anderson Cancer Center’s institutional review 
board approved the analysis of the evaluation data (pro-
tocol PA13- 1043).

Setting and Population
The ALAC program enrolled adult breast cancer survivors 
who had completed their primary cancer treatment (those 
receiving hormonal treatment were eligible). The origi-
nal eligibility criteria excluded survivors who had been 
meeting moderate to vigorous physical activity (MVPA) 
guidelines for the past 6 months, but only a small propor-
tion met this criterion, and most still wanted to partici-
pate, so we dropped this eligibility requirement. Survivors 
with positive responses on the Physical Activity Readiness 
Questionnaire18 were required to obtain medical clear-
ance. We particularly reached out to survivors who were 
medically underserved, had low health literacy, or were 
racial and ethnic minorities.

Program Implementation Strategies
The ALAC program model centers on community part-
nerships to teach the evidence- based program and recruit 
survivors to participate, with an academic institution coor-
dinating to provide program materials, ongoing training, 
and evaluation. The implementation of ALAC involved 
3 implementation strategies that could be mapped onto 
the Expert Recommendations for Implementing Change 
framework.19

Developing academic partnerships and promoting 
network weaving

The academic- community partnership was initiated dur-
ing the trial testing the intervention. MD Anderson, 
a National Cancer Institute– designated comprehen-
sive cancer center, partnered with the Kelsey Research 
Foundation (KRF), the not- for- profit charitable arm of a 
large, Houston- based multispecialty clinic. The network 
was further expanded for community implementation. 
MD Anderson served as the training and evaluation hub 
for the project and provided all program materials, trained 
health educators, and conducted the program evaluation. 
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KRF hired the health educators, who had associate or 4- 
year degrees and who promoted the program and taught 
group sessions. They also provided locations for some of 
the groups. Furthermore, we leveraged the relationships 
of both organizations with other community organiza-
tions, such as Harris Health (the safety- net health care 
system for Harris County, Texas), cancer support groups, 
and area churches; these served as a referral network for 
the program and provided space for conducting groups.

Program adaptation

The original ALAC program was tested in a randomized 
trial in which sessions were taught by research staff.16 
To adapt the program for community delivery by bilin-
gual health educators, we made adaptations to educator 
training, program length and content (cultural accept-
ability and readability), and evaluation (details in Fig. 1). 
The program was pilot- tested in 2 groups (English-  and 
Spanish- speaking). Weekly debriefing calls with the health 
educators were held during the pilot, and adjustments to 
the curriculum and evaluation procedures were made.

Conduct ongoing training

Face- to- face interactive curriculum training (20 hours 
in multiple sessions over several weeks) was delivered by 

MD Anderson staff (MPH- trained), and it covered learn-
ing activity facilitation, physical activity benefits and 
recommendations, safety issues, and the lifestyle physi-
cal activity approach. Skills training on group facilitation, 
communication, cohesion building, and problem solv-
ing was also included. Community resources and tips for 
the screening/scheduling of program participants were 
provided, and health educators were trained to collect 
program evaluation data and enter it into the REDCap 
database. MD Anderson staff provided ongoing technical 
assistance as needed.

Intervention
Participant recruitment

Participants were recruited via multiple methods, includ-
ing outreach to survivorship clinics at safety- net hospi-
tals, contact via phone and email to cancer survivors 
treated at Kelsey Seybold and Harris Health, presenta-
tions/outreach to support groups and cancer resource 
centers, and tabling and presentations at community 
events (particularly those focused on survivorship). In 
particular, we focused on support groups and commu-
nity events that reached minority communities. We also 
distributed a newsletter to community members and 
organizations providing services to cancer survivors and 

Figure 1. Summary of program adaptations.

Type of adaptation

Original program

Adapted program

Rationale

Context Training
Content 
(length)

Content 
(culture & 
language)

Evaluation

• Research study
• Taught by MD Anderson 

staff
• Participants recruited 

from health care, 
community

• Reach survivors with 
greatest need

• Potential sustainability

Master’s level staff 
received brief training 
in curriculum

• Community
• Taught by community 

health educators
• Participants recruited 

from health care, 
community with 
outreach to underserved

20-hour training 
program developed 
for community health 
educators with 2- or 
4-year degrees

Feedback from 
community 
partners indicated 
20-session 
program not 
feasible

20 sessions

• 12 sessions
• Eliminated 

sessions with 
redundancy

• Staff of original 
program familiar 
with teaching 
techniques

• Community 
educators needed 
more training to 
ensure fidelity

• Print materials long, 
high reading level

• Photographs of White 
and Black women but 
few others 

• English only

• Simplified text, reduced 
reading level

• Photographs used a 
mix of races/ ethnicities

• Translated into Spanish

Need to make program 
materials more accessible 
to participants with a 
range of health literacy 
and to different 
races/ethnic groups and 
Spanish speakers

• Long questionnaire 
measuring multiple 
constructs

• Physical functioning 
test battery 
administered by 
physical therapists

• Brief questionnaires 
to measure the most 
salient outcomes

• Selected two physical 
functioning tests, 
trained educators to 
administer

Need to simplify 
evaluation to maximize 
percentage of 
participants completing 
and to minimize the 
time taken away from 
program



Original Article

356 Cancer  January 15, 2022

created a flyer for health care providers to distribute to 
cancer survivors.

Group program

The 12- week ALAC group is designed to teach partici-
pants cognitive and behavioral skills to increase their 
physical activity with the goal of accumulating 30 or 
more minutes of MVPA at least 5 days per week. The 
program was delivered by trained, bilingual (Spanish- 
English) health educators from KRF at community sites, 
with separate groups for English and Spanish speakers. To 
maximize group cohesion, participants attended the same 
group throughout the program. Intervention details are 
outlined in Figure 2. Sixteen months into the program 
(after ~50% of the participants had enrolled), we started a 
closed Facebook group to promote participation, facilitate 
members’ communication with one another, and provide 
health information. The health educators moderated the 
group and posted announcements, event photographs, 
and health information.

Data Collection Procedures
Health educators screened survivors by telephone and 
collected data on demographics, health information, 
and how survivors heard about the program. Enrolled 

participants completed questionnaires and physical per-
formance tests at the beginning and end of the 12- week 
program. Questionnaires, provided in Spanish or English, 
were self- administered unless participants chose comple-
tion by interview. Health educators recorded session at-
tendance and entered data into a REDCap database.

Measures
Program delivery metrics

The recruitment rate was calculated by dividing the 
number of survivors starting the program (they attended 
at least 1 session and completed a baseline questionnaire) 
by the number of survivors contacted about the program. 
We calculated the program completion rate by dividing 
the number of participants completing at least 6 sessions 
by the number starting the program, and we calculated 
the retention rate by dividing the number completing 
the 12- week assessment by those starting the program. 
The mean number of sessions attended was calculated 
for those who started and completed the program. 
Participants rated their satisfaction with the program 
on a 5- point Likert- type scale. For ease of presentation, 
the 2 negative ratings (extremely dissatisfied/dissatisfied) 
and 2 positive ratings (satisfied/extremely satisfied) were 
combined.

Figure 2. Active Living After Cancer program components.

Week Cognitive and Behavioral Skill

(~45 min)

Activity

(~10 min)

Survivorship Topic

(~30 min)

1 Identifying Moderate Intensity Walking None

2 Readiness to Change, Goal Setting Walking Nutrition

3 Benefits and Barriers Zumba Treatment Side Effects

4 Problem Solving Skills Walking Talking to Your Doctor

ytilautiripSsdnaBecnatsiseRgnitteSlaoG5

6 Rewarding Yourself Zumba Emotional Distress

7 Time Management Resistance Bands Fatigue

gnineercSrecnaCabmuZtnedifnoCgnitteG8

9 Finding Social Support Resistance Bands Relationships

10 Cognitive Restructuring Balloon Volleyball Body Image

11 Relapse Prevention Walking, Resistance 
Bands

Nutrition Revisited

12 Identifying places to be physically 
active in your community

Zumba Final Party

Participant materials: 
Manual, pedometer, resistance bands

Session topics: 

Stage of change assessed every 2-3 weeks
Stage-appropriate print material provided

Tailored components:

Accumulating 30 or more minutes of 
activity on at least 5 days each week

Physical activity goal:
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Participant outcomes

Self- reported MVPA was measured with the International 
Physical Activity Questionnaire (short version),20 which 
assesses the time spent walking or engaging in MVPA 
in the last 7 days. We calculated the total minutes per 
week spent in MVPA; we truncated the length of reported 
bouts to 3 hours according to the recommendations of 
the questionnaire developers. HRQOL was assessed with 
the 10- item Patient- Reported Outcomes Measurement 
Information System Global Short Form (Global Physical 
Health and Global Mental Health T scores).21

We used the 6- minute walk test (6- MWT) and the 
30- second sit- to- stand (STS) test to provide objective 
measures of physical functioning. The 6- MWT measures 
the distance walked by the participant in 6 minutes.22 
The STS test, which assesses functional lower extremity 
strength, requires the participant to start from a seated 
position in an armless chair and stand up and sit down as 
many times as possible in 30 seconds.22

At the end of the program, participants responded to 
open- ended questions assessing program content mastery. 
We asked them to identify physical activity benefits, com-
munity resources for survivorship, and behavioral strate-
gies for increasing physical activity.

Analysis
Descriptive statistics were used to summarize program 
metrics, describe the sample, and characterize program 
mastery and satisfaction. The statistical significance of 
changes in participant outcomes (MVPA, HRQOL, and 
physical functioning) was tested via paired t tests for par-
ticipants who had completed both the baseline and fol-
low- up assessments. Analyses were conducted with IBM 
SPSS Statistics (version 23).

RESULTS

Recruitment and Retention
A total of 427 individuals were identified and invited 
to participate in the program. The recruitment rate was 
45%, the completion rate was 74%, and the retention 
rate was 68% (see Fig. 3). Group attendance and call logs 
were reviewed, and only 3 injury- type reasons for nonat-
tendance were noted (2 participants did not attend a class 
because of sore legs, and 1 participant had a hairline wrist 
fracture). There was no information to indicate that these 
resulted from participation in the program.

Table 1 compares the baseline characteristics of 
those who enrolled in a group and those who did not. The 
sample was highly diverse with respect to education, race, 

and ethnicity. Compared with those who were screened 
but did not enroll, enrollees were older, less likely to be 
Hispanic and Spanish- speaking, and more likely to have 
private insurance. Figure 4 displays how survivors heard 
about the program and the percentage of survivors in each 
group who enrolled. One point should be noted about 
the phone call category: All calls were made by KRF per-
sonnel on the basis of either lists of interested participants 
obtained from community events or presentations or lists 
of Kelsey- Seybold patients. Thus, the recruitment source 
for those who reported phone calls was originally one of 
the other sources, but the survivors reported the most 
proximal source of contact.

Between November 2014 and May 2017, 34 ALAC 
groups were started, and 32 were completed. Two were 
canceled because of low enrollment. The groups met at 
clinics/health care organizations (n = 26), community 
organizations (n = 5), or churches (n = 3). Participants 
completing baseline assessments attended a mean of 7.4 
of 12 sessions (SD, 3.5). For those completing both base-
line and follow- up assessments, the mean session atten-
dance was 9.4 sessions (SD, 2.1).

Participant Outcomes
Functioning, MVPA, and HRQOL

Participant outcomes are summarized in Table 2. 
Participants (n = 127) reported significantly more MVPA 
at the 12- week follow- up (344.6 min/wk; SD, 386.8) 
than the baseline (172.8 min/wk; SD, 328.4; P < .01). 
The distance covered in the 6- MWT increased signifi-
cantly to a mean of 469.9 m (SD, 98.3) at the 12- week 
follow- up from 427.8 m at the baseline (SD, 80.7; P < 
.01). Performance on the STS test improved significantly 
to a mean of 14.9 repetitions (SD, 5.2) at follow- up from 
12.5 repetitions (SD, 4.2) at the baseline (P <  .01). There 
were statistically significant improvements between the 
12- week follow- up and the baseline in the physical (47.5 
vs 45.2; P < .01) and mental domains of HRQOL (49.8 
vs 48.3; P < .01).

Mastery of skill content

Most participants completing the program (73%) identi-
fied at least 2 community resources for survivors, whereas 
96% were able to recognize at least 2 benefits of physical 
activity (Table 3). Most reported implementing behavioral 
strategies for increasing activity such as setting goals (68%), 
self- monitoring (84%), self- rewarding (64%), finding sup-
port among friends and relatives (71%), and solving prob-
lems or barriers (64%). Overall, 83% of the participants 
implemented 2 or more behavioral change strategies.
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Figure 3. Active Living After Cancer participant enrollment and completion diagram.

Identified as potential 
participant

N=427

Eligible
N=415

12 ineligible
• 9 receiving treatment
• 1 lives in Dallas
• 1 no cancer diagnosis
• 1 diagnosed with a cancer 

other than breast

27 declined to participate
• 7 too busy
• 4 health reason, non-cancer
• 1 health reason, not specified
• 3 said already are active
• 1 too far/travel
• 11 no reason given

178 expressed interest, no enrollment

22 did not respond to contact attempts

Enrolled
N=188

(Recruitment rate 45%)

49 dropped out with <6 sessions
• 15 health issues (7 cancer-related)
• 7 too busy
• 5 class at a bad time
• 2 family health issues
• 1 too far/travel
• 1 not interested, already active
• 1 class cancelled, low enrollment
• 17 no reason

12 dropped out with ≥6 sessions, no follow-up 
assessment
• 2 health issues, cancer-related
• 2 too busy
• 1 too far/travel
• 7 no reason

Completed at least 6 
sessions
N=139
(74%)

Completed follow-up, 
included in outcome 

analysis
N=127

(Retention rate 68%)
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Satisfaction

Nearly all participants were satisfied with the program 
(98%; Table 3). They reported that the program helped 
them to be more physically active (97%) and feel better 
physically (92%) and emotionally (83%). Nearly all (98%) 
would recommend ALAC to another cancer survivor.

Additional analyses of changes in activity, HRQOL, 
and physical functioning by age and race/ethnicity were 
performed (see the supporting information). Similar 
changes were seen across racial/ethnic groups and age 
groups except for physical functioning, for which there 
was less improvement in older survivors.

DISCUSSION
Experts have called for increased attention to the imple-
mentation of evidence- based programs to help cancer 
survivors to be more physically active.6,23 This article 
responds to that call. Our evaluation shows that ALAC 
can be tailored to the needs of diverse breast cancer sur-
vivors, with participants increasing their physical activity 
and improving their physical functioning and HRQOL. 
Although community- based exercise programs for cancer 
survivors exist in some areas, they are structured exercise 
programs in which participants are required to visit a 
gymlike environment and exercise under supervision. The 

TABLE 1. Characteristics of the Participants

Demographic/Clinical Factor Not Enrolled (n = 229) Enrolled (n = 187) Pa

Age, mean ± SD, y 56.3 ± 11.6 59.6 ± 10.7 <.01b

Race/ethnicity, No. (%)
White (non- Hispanic) 38 (18.3) 57 (30.6) <.01c

Black 70 (33.7) 58 (31.2)
Hispanic 89 (42.8) 50 (26.9)
Other 11 (5.3) 21 (11.3)
Missing 21 1

Education, No. (%) — 
≤High school/GED diploma 48 (26.5)
Technical/vocational/<college 56 (30.9)
Bachelor’s degree 40 (22.1)
Graduate degree 37 (20.5)
Missing 6

Insurance status, No. (%)
Medicare 33 (16.9) 55 (29.9) <.01c

Medicaid 14 (7.2) 10 (5.4)
Private 75 (38.5) 90 (48.9)
Gold Cardd 54 (27.7) 21 (11.4)
Uninsured 19 (9.7) 8 (4.3)
Missing 34 3

Primary language Spanish, No. (%)
Yes 71 (31.0) 29 (15.5) <.01c

No 158 (69.0) 158 (84.5)
Breast cancer stage, No. (%) — 

0 18 (10.2)
I 57 (32.4)
II 56 (31.8)
III 20 (11.4)
IV 9 (5.1)
Not sure 7 (4.0)
Missing 20

Treatment, No. (%)e — 
Chemotherapy 104 (55.6)
Radiation therapy 128 (68.4)
Surgery 166 (88.8)
Hormone therapy 73 (39.0)
None 4 (2.1)

Months since breast cancer diagnosis, No. (%) — 
≤12 22 (12.6)
13- 36 48 (27.6)
37- 60 47 (27.0)
>60 57 (32.8)
Missing 13

Abbreviation: GED, General Educational Development.
aA P value of .05 was considered statistically significant.
bIndependent sample t test.
cχ2 test.
dThe Gold Card is a health care financial assistance program for low- income residents of Harris County, Texas.
ePercentages exceed 100% because some participants received multiple treatments.
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ALAC program is an innovative approach to increasing 
activity that promotes home- based exercise and encour-
ages lifestyle changes by setting personalized and achiev-
able goals. This approach is consistent with survivor 

preferences12 and is well suited for survivors who might 
not yet be ready or committed to attending exercise train-
ing multiple times per week. Furthermore, ALAC targets 
the underserved populations and offers bilingual classes.

Figure 4. Recruitment sources: (A) how survivors reported they heard about the program and (B) percentage of survivors from 
each recruitment source who enrolled.

20.4

17.7

14.7

13.9

13.7

6.2

3.7

2.2
2

5.5

How did you hear about the program? 
All identified survivors

Harris Health Kelsey-Seybold Community event

Phone call Support group Church/community organization

MD Anderson/other clinic Mass media Friend/family

Other

Source % enrolled

Harris Health1 22.0

Kelsey-Seybold 57.7

Community event 30.5

Phone call 28.6

Support group 67.3

Church/community 
organization

56.0

MD Anderson/other 
clinic

60.0

Mass media 66.7

Friend/family 87.5

Other 40.9

1Harris Health is the safety net health care 
system for Harris County

B
A

TABLE 2. Changes in Program Outcomes for Participants Who Completed Both Baseline and Follow- Up 
Assessments (n = 126)

Baseline 
Assessment, 
Mean (SD)

12- wk Follow- Up 
Assessment, Mean (SD) Mean Change (SD) t (df) Pa

Physical activity
IPAQ (MVPA), min/wkb 172.8 (328.4) 344.6 (386.8) 171.8 (412.2) 4.66 (124) <.01

Physical functioning
Distance walked in 6 min, m 427.8 (80.7) 469.9 (98.3) 42.1 (88.2) 5.16 (116) <.01
Sit- to- stand testc 12.5 (4.2) 14.9 (5.2) 2.4 (4.0) 6.55 (118) <.01

HRQOL
PROMIS GPHd 45.2 (7.8) 47.5 (8.3) 2.4 (5.4) 4.96 (126) <.01
PROMIS GMHd 48.3 (7.7) 49.8 (7.4) 1.6 (5.1) 3.46 (126) <.01

Abbreviations: GMH, Global Mental Health; GPH, Global Physical Health; HRQOL, health- related quality of life; IPAQ, International Physical Activity Questionnaire; 
MVPA, moderate to vigorous physical activity; PROMIS, Patient- Reported Outcomes Measurement Information System.
aA P value of .05 was considered statistically significant.
bMinutes of MVPA per week truncated at a maximum of 3 hours per day for each intensity level.
cNumber of sit- to- stand repetitions completed in 30 seconds.
dPROMIS GMH and GPH subscales (T scores). The population mean was 50.
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Program Delivery Metrics

The 45% enrollment rate is similar to the enrollment 
rate of FitSteps for Life, which enrolled 42% of cancer 
survivors who were referred by the program and received 
an initial assessment.8 ALAC’s multimodal recruiting 
strategy achieved outstanding results if we consider that 
65% of the participants were minority and/or medically 
underserved breast cancer survivors. Potential partici-
pants were reached through a broad referral network and 
community outreach. Survivors who heard about the 
program from support groups, churches and community 
organizations, or health care providers tended to have 
high enrollment rates. Although the enrollment percent-
age is lower for survivors who were identified through the 
safety- net health care system than other groups, it should 

be noted that many of these survivors were contacted pro-
actively as part of efforts to increase the enrollment of 
underserved survivors rather than because they expressed 
interest. This is in contrast to people who heard about the 
program from support groups or community organiza-
tions and expressed interest in being contacted. Although 
a substantial proportion of the participants were African 
American or Hispanic, attention needs to be paid to the 
enrollment of Hispanics because they were less likely to 
enroll when contacted about the program. Future efforts 
need to focus on participation barriers and increased 
relationship building with trusted organizations in the 
Hispanic community. In general, ALAC’s reach needs to 
be expanded. We contacted 427 breast cancer survivors, 
but approximately 2700 people are diagnosed with breast 
cancer each year in Harris County, the region’s most 
populous county, so clearly continued efforts to expand 
its reach are needed. Overall, recruitment efforts require 
considerable investment and relationships in the commu-
nity, and programs such as ALAC must rely on multiple 
partnerships.

Sixty- eight percent of the individuals who enrolled 
in the program completed the 12- week intervention and 
final assessment, and 74% completed at least half the 
sessions. Examples of other community- based programs 
published in the literature have reported retention rates 
between 55% and 70%,7,24,25 with the FitSteps program 
reporting very high retention at 12 weeks (86%),8 per-
haps because of the individualized nature of that pro-
gram. Attrition is a limitation to the effectiveness and 
generalizability of ALAC and other community- based 
programs. The attrition could be related to challenges 
faced by minority and medically underserved survivors, 
who represented a large proportion of our participants. 
Many reported transportation issues, family caregiving 
duties, time conflicts with work, and cancer recurrence. 
Providing financial assistance for program- related trans-
portation or offering at- home options for the interven-
tion through virtual platforms or in an on- demand format 
may be successful strategies for reducing attrition among 
ALAC participants.

Having a centralized training and evaluation cen-
ter helped to promote program effectiveness and reach 
by supporting intervention implementation, sustaining 
performance standards through health educator moni-
toring and technical assistance, facilitating community 
partnerships, and identifying strategies for improving 
recruitment and retention. One limitation of this eval-
uation is that we do not report measures of the fidelity 
of curriculum implementation. Still, the high levels of 

TABLE 3. Participant Satisfaction and Program 
Mastery

12- wk Assessment, 
No. (%)

Satisfaction
Affected physical 

activity
Less active than before 1 (0.8)
No change 3 (2.4)
More active than before 122 (96.8)
Missing 1

Affected how you 
feel physically

Worse than before 0 (0)
No change 10 (8.1)
Better than before 114 (91.9)
Missing 3

Affected how you 
feel emotionally

Worse than before 0 (0)
No change 21 (16.8)
Better than before 104 (83.2)
Missing 2

Would recommend 
to another survivor

No 0 (0)
Neutral 3 (2.4)
Yes 123 (97.6)
Missing 1

Overall satisfaction Dissatisfied 1 (0.8)
Neutral 2 (1.6)
Satisfied 120 (97.6)
Missing 4

Program mastery
No. of survivorship 

resources identified
0 14 (11.1)
1 20 (15.9)
2 65 (51.6)
3 27 (21.4)
Missing 1

No. of physical 
activity benefits 
identified

0 5 (4.0)
1 0 (0)
2 14 (11.1)
3 74 (58.7)
4 18 (14.3)
5 15 (11.9)
Missing 1

No. of behavioral 
strategies reported

0 9 (7.1)
1 13 (10.2)
2 25 (19.7)
3 33 (26.0)
4 28 (22.0)
5 19 (15.0)
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program mastery and participant satisfaction indicate 
the health educators’ facility in teaching the curriculum. 
Future efforts should involve more systematic evalu-
ations of curriculum implementation and the training 
and support for the implementation partners supporting 
the project.

Participant Outcomes
The significant changes in participant outcomes and the 
high levels of program content mastery and satisfaction 
indicate that the adaptations made to the evidence- based 
program were successful and did not compromise effec-
tiveness. The change in self- reported MVPA was consist-
ent with the improvements observed in the objective tests 
of physical functioning. The program provided additional 
benefits by improving HRQOL; this was consistent with 
other studies of exercise in cancer survivors.1 The effects 
on physical functioning in our study were especially no-
table because breast cancer survivors develop frailty at an 
earlier age than women who have not had cancer,26 and 
this frailty increases the risk of falls, fractures, and subse-
quent disability and loss of independence.27,28 Program 
benefits were evident in all 3 racial/ethnic groups and in 
both younger and older participants except for physical 
functioning tests, on which older women improved less 
than younger women. However, the improvement in the 
functional tests was still significant for older women, and 
they experienced increases in HRQOL and MVPA com-
parable to younger women, so it appears that older breast 
cancer survivors benefit from participation in ALAC.

Although there was no comparison group in this eval-
uation, there were robust increases in the objective tests 
of physical functioning, improvements in participant- 
reported HRQOL per validated tools, and participant 
self- assessments of their improvement. Triangulation of 
the results with multiple measures increases confidence 
in the program’s benefits. A major strength is our evalua-
tion of an evidence- based intervention that was adapted 
to meet the needs of a diverse, community- based sam-
ple of cancer survivors. The program adaptations, com-
bined with the community partner network, helped to 
enable the program’s success. Our program was facilitated 
by having funding from the state of Texas, but programs 
may fail despite funding if the intervention or the imple-
mentation strategies are not well suited to the context or 
if the program does not enroll sufficient participants and 
keep them engaged. Many barriers exist to successful im-
plementation, such as the training/qualifications of inter-
ventionists, participant recruitment, and failing to reach 
those most in need of programming. This project used 

multiple implementation strategies19 to address these bar-
riers, including developing structured training for com-
munity health educators; adapting the evidence- based 
intervention17; locating the program at sites convenient 
to participants29; and leveraging a community- academic 
partnership and building a network of relationships with 
community organizations to obtain funding and facilitate 
implementation. Successful implementation of physical 
activity programs for cancer survivors must consider not 
only the intervention evidence base but also the strategies 
used to implement and sustain the intervention.

FUNDING SUPPORT
This study was supported by the Cancer Prevention and Research Institute 
of Texas (PP130079); the National Institutes of Health/National Cancer 
Institute through a Cancer Center Support Grant (P30CA016672 to 
The University of Texas MD Anderson Cancer Center) which funds the 
Assessment, Intervention, and Measurement Shared Resource; and the 
Duncan Family Institute for Cancer Prevention and Risk Assessment. Karen 
Basen- Engquist also reports support from the Center for Energy Balance in 
Cancer Prevention and Survivorship.

CONFLICT OF INTEREST DISCLOSURES
The authors made no disclosures.

AUTHOR CONTRIBUTIONS
Irene M. Tami- Maury: Conceptualization, data curation and validation, 
writing– original draft, and writing– review and editing. Yue Liao: Formal 
analysis and visualization, writing– original draft, and writing– review and 
editing. Maria L. Rangel: Data curation and validation, writing– original 
draft, and writing– review and editing. Leticia A. Gatus: Project adminis-
tration and supervision and writing– review and editing. Eileen H. Shinn: 
Methodology and writing– review and editing. Ashley Alexander: Project 
administration and supervision, resources, and writing– review and editing. 
Karen Basen- Engquist: Conceptualization, data curation and validation, 
project administration and supervision, methodology, resources, writing– 
original draft, and writing– review and editing.

REFERENCES
 1. Stout NL, Baima J, Swisher AK, Winters- Stone KM, Welsh J. A sys-

tematic review of exercise systematic reviews in the cancer literature 
(2005- 2017). PM R. 2017;9:S347- S384.

 2. Covington KR, Hidde MC, Pergolotti M, Leach HJ. Community- 
based exercise programs for cancer survivors: a scoping review of 
practice- based evidence. Support Care Cancer. 2019;27:4435- 4450.

 3. Friedenreich CM, Neilson HK, Farris MS, Courneya KS. Physical ac-
tivity and cancer outcomes: a precision medicine approach. Clin Cancer 
Res. 2016;22:4766- 4775.

 4. Campbell KL, Winters- Stone KM, Wiskemann J, et al. Exercise 
guidelines for cancer survivors: consensus statement from interna-
tional multidisciplinary roundtable. Med Sci Sports Exerc. 2019;51:  
2375- 2390.

 5. Tarasenko Y, Chen C, Schoenberg N. Self- reported physical activity 
levels of older cancer survivors: results from the 2014 National Health 
Interview Survey. J Am Geriatr Soc. 2017;65:e39- e44.

 6. Basen- Engquist K, Alfano CM, Maitin- Shepard M, et al. Agenda for 
translating physical activity, nutrition, and weight management inter-
ventions for cancer survivors into clinical and community practice. 
Obesity (Silver Spring). 2017;25(suppl 2):S9- S22.

 7. Kirkham AA, Klika RJ, Ballard T, Downey P, Campbell KL. Effective 
translation of research to practice: hospital- based rehabilitation 



Active Living After Cancer/Tami- Maury et al

363Cancer  January 15, 2022

program improves health- related physical fitness and quality of life of 
cancer survivors. J Natl Compr Canc Netw. 2016;14:1555- 1562.

 8. Haas BK, Kimmel G, Hermanns M, Deal B. Community- based 
FitSTEPS for life exercise program for persons with cancer: 5- year eval-
uation. J Oncol Pract. 2012;8:320- 324.

 9. Heston AH, Schwartz AL, Justice- Gardiner H, Hohman KH. 
Addressing physical activity needs of survivors by developing a 
community- based exercise program: LIVESTRONG(R) at the YMCA. 
Clin J Oncol Nurs. 2015;19:213- 217.

 10. Livestrong at the YMCA. Accessed March 19, 2021. https://www.lives 
trong.org/what- we- do/progr am/lives trong - at- the- ymca

 11. Irwin ML, Cartmel B, Harrigan M, et al. Effect of the LIVESTRONG 
at the YMCA exercise program on physical activity, fitness, quality of 
life, and fatigue in cancer survivors. Cancer. 2017;123:1249- 1258.

 12. Wong JN, McAuley E, Trinh L. Physical activity programming and 
counseling preferences among cancer survivors: a systematic review. Int 
J Behav Nutr Phys Act. 2018;15:48.

 13. Trevino RA, Vallejo L, Hughes DC, Gonzalez V, Tirado- Gomez M, 
Basen- Engquist K. Mexican- American and Puerto Rican breast cancer 
survivors’ perspectives on exercise: similarities and differences. J Immigr 
Minor Health. 2012;14:1082- 1089.

 14. Burse NR, Bhuiyan N, Mama SK, Schmitz KH. Physical activity barri-
ers and resources among Black women with a history of breast and endo-
metrial cancer: a systematic review. J Cancer Surviv. 2020;14:556- 577.

 15. Dunn AL, Marcus BH, Kampert JB, Garcia ME, Kohl HW III, Blair SN. 
Comparison of lifestyle and structured interventions to increase physi-
cal activity and cardiorespiratory fitness. JAMA. 1999;281:327- 334.

 16. Basen- Engquist K, Taylor CC, Rosenblum C, et al. Randomized pilot 
test of a lifestyle physical activity intervention for breast cancer survi-
vors. Patient Educ Couns. 2006;64:225- 234.

 17. Escoffery C, Lebow- Skelley E, Udelson H, et al. A scoping study of 
frameworks for adapting public health evidence- based interventions. 
Transl Behav Med. 2019;9:1- 10.

 18. Thomas S, Reading J, Shephard RJ. Revision of the Physical Activity 
Readiness Questionnaire (PAR- Q). Can J Sport Sci. 1992;17:338- 345.

 19. Powell BJ, Waltz TJ, Chinman MJ, et al. A refined compilation of im-
plementation strategies: results from the Expert Recommendations 
for Implementing Change (ERIC) project. Implement Sci. 
2015;10:21.

 20. Craig CL, Marshall AL, Sjorstrom M, et al. International Physical 
Activity Questionnaire: 12- country reliability and validity. Med Sci 
Sports Exerc. 2003;35:1381- 1395.

 21. Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella D. Development 
of physical and mental health summary scores from the Patient- 
Reported Outcomes Measurement Information System (PROMIS) 
global items. Qual Life Res. 2009;18:873- 880.

 22. Rikli RE, Jones CJ. Development and validation of criterion- referenced 
clinically relevant fitness standards for maintaining physical indepen-
dence in later years. Gerontologist. 2013;53:255- 267.

 23. Schmitz KH, Campbell AM, Stuiver MM, et al. Exercise is medicine in 
oncology: engaging clinicians to help patients move through cancer. CA 
Cancer J Clin. 2019;69:468- 484.

 24. Reynolds J, Thibodeaux L, Jiang L, Francis K, Hochhalter A. Fit & 
Strong! promotes physical activity and well- being in older cancer survi-
vors. Front Public Health. 2014;2:171.

 25. Santa Mina D, Au D, Brunet J, et al. Effects of the community- based 
Wellspring Cancer Exercise Program on functional and psychosocial 
outcomes in cancer survivors. Curr Oncol. 2017;24:284- 294.

 26. Bennett JA, Winters- Stone KM, Dobek J, Nail LM. Frailty in older 
breast cancer survivors: age, prevalence, and associated factors. Oncol 
Nurs Forum. 2013;40:E126- E134.

 27. Cheng MH, Chang SF. Frailty as a risk factor for falls among commu-
nity dwelling people: evidence from a meta- analysis. J Nurs Scholarsh. 
2017;49:529- 536.

 28. Kojima G. Frailty as a predictor of nursing home placement among 
community- dwelling older adults: a systematic review and meta- 
analysis. J Geriatr Phys Ther. 2018;41:42- 48.

 29. Suderman K, Dolgoy N, Yurick J, et al. A practical approach to using 
integrated knowledge translation to inform a community- based exer-
cise study. Int J Environ Res Public Health. 2020;17:3911.

https://www.livestrong.org/what-we-do/program/livestrong-at-the-ymca
https://www.livestrong.org/what-we-do/program/livestrong-at-the-ymca

