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Background The primary aims of this hybrid Type 1 effectiveness-implementation trial were to quantitatively assess whether
an evidence-based exercise intervention for breast cancer survivors, Strength After Breast Cancer, was safe and

effective in a new setting and to qualitatively assess barriers to implementation.

Methods A cohort of 84 survivors completed measurements related to limb volume, muscle strength, and body image at
baseline, 67 survivors completed measurements 12 months later. Qualitative methods were used to understand
barriers to implementation experienced by referring oncology clinicians and physical therapists who delivered

the program.

Results Similar to the efficacy trial, the revised intervention demonstrated safety with regard to lymphedema, and led
to improvements in lymphedema symptoms, muscular strength, and body image. Comparison of effects in the
effectiveness trial to effects in the efficacy trial revealed larger strength increases in the efficacy trial than in the
effectiveness trial (P < .04), but few other differences were found. Qualitative implementation data suggested
significant barriers around intervention characteristics, payment, eligibility criteria, the referral process, the
need for champions (ie, advocates), and the need to adapt during implementation of the intervention, which

should be considered in future dissemination and implementation efforts.

Conclusions This trial successfully demonstrated that a physical therapy led strength training program for breast cancer
survivors can be implemented in a community setting while retaining the effectiveness and safety of the clinical
trial. However, during the translation process, strategies to reduce barriers to implementation are required. This

new program can inform larger scale dissemination and implementation efforts.
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Three major national organizations have published clinical guide-
lines recommending regular exercise for all women diagnosed with
breast cancer (1-3). There has also been a call for exercise to become
part of the standard of care for breast cancer survivors, given obser-
vational evidence of prevention of cancer recurrence/mortality (4)
and experimental evidence that exercise improves adverse effects of
cancer treatment, including lymphedema (5,6), physical functional
decline (7), fatigue (8), and quality of life (9). Breast cancer sur-
vivors report wanting help with these impairments, but are often
not referred to exercise programs (10). Coupled with evidence that
exercise levels are reduced (11) and fitness levels are lower among
breast cancer survivors (12), there is a need to translate evidence-
based exercise interventions into community settings while main-
taining safety and efficacy.

An efficacious exercise intervention for breast cancer survi-
vors, Physical Activity and Lymphedema (PAL), was developed
and tested in a randomized clinical trial (5,6,13,14). Given positive
findings, the next step was to test the effectiveness and implemen-
tation of this evidence-based intervention. We examined con-
textual domains important to implementation nested in a hybrid
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effectiveness-implementation mixed-methods study (15,16). The
primary aims of this hybrid Type 1 effectiveness-implementation
trial (Strength After Breast Cancer; SABC) were to 1) quantitatively
assess whether the PAL evidence-based exercise intervention for
breast cancer survivors was still safe and effective when translated
(ie, as the SABC intervention) into a community-based physical
therapy (PT) setting, and 2) qualitatively assess barriers to imple-
mentation from the perspective of providers (ie, oncology clinicians
and PT5). In this article, we report on primary outcomes from the
trial (ie, safety and effectiveness) and implementation challenges.

Methods

All study activities were reviewed and approved by the University
of Pennsylvania Institutional Review Board. All participants signed
a written informed consent prior to study activities.

Safety and Effectiveness Assessment

Participants. Participants included breast cancer survivors, includ-
ing those with and at risk for lymphedema, referred to the program
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from oncology clinicians (physicians and nurse practitioners) and
PTs at a National Cancer Institute (NCI) designated comprehen-
sive cancer center and by self-referral. Survivors were eligible for
referral into SABC if they had completed all curative treatments
(except for hormonal therapies and trastuzumab) and if the refer-
ring clinician did not find any medical conditions that would
preclude participation. Lymphedema status had no bearing on eli-
gibility for referral, as weight lifting has benefits for breast cancer
survivors beyond lymphedema related outcomes (1,5-7,14,17).

Data Collection.
and 12 months were completed by trained staff using standardized

Measurements of all participants at baseline

methods. Demographic characteristics (age, education, race, and
occupation) were self-reported. Cancer stage and treatment his-
tory were taken from electronic medical record. Anthropometry
measures included height (baseline only) and weight. Physical
activity outside of weight lifting was assessed using the College
Alumnus Survey (18). Perometry was used to measure arm volumes
at baseline and 12 months. The Optoelectronic Perometer (Juzo
USA, Cuyahoga Falls, OH) is a state of the art reliable and valid
tool to assess limb dimension and volume (19-21). For clinician-
defined lymphedema onset or flare-ups requiring treatment, PTs
(22) used a standardized clinical evaluation based on the Common
Toxicity Criteria Adverse Events version 3.0 (23), including inter-
limb differences, changes in tissue tone or texture, and symp-
toms. Lymphedema-related symptom presence and severity were
reported using a validated and reliable survey upon PT evaluation
and re-assessment as needed (24). Muscular strength was assessed
as the maximum amount of weight that can be lifted once (one
repetition maximum = one-RM) for the bench press and leg press.
One-RM tests, the standard for evaluating increases in muscular
strength (25), are safe for most populations when properly super-
vised (25-27). Methods for the strength measurements have been
reported elsewhere (13).

Implementation Assessment

Participants. Participants included referring clinicians working in
a medical oncology setting (N = 39) and PTs (N = 32) who deliv-
ered the intervention as part of the effectiveness trial. All oncology
clinicians referred at least one survivor. All PTs adopted the SABC
program following training.

Data Collection. Qualitative data included semistructured inter-
views and direct observation. We developed a semistructured inter-
view guide to elicit key stakeholders’ perspectives on the intervention.
Oncology clinicians and PTs were interviewed in groups and indi-
vidually. In the oncology setting, direct observations were conducted
in the waiting room of the cancer center and during tumor board
meetings. In the PT setting, direct observations were conducted
during staff meetings and during intervention provision with sur-
vivors. A research coordinator wrote detailed field notes following
each direct observation session. Recruitment ceased when thematic
saturation was reached with interviews or direct observations (28).

Intervention Description
We revised the PAL intervention (5,6) with the input of oncol-
ogy clinicians, PTs, and survivors to improve the feasibility of
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implementation within a large NCI designated cancer center and
associated P'T clinic (see Table 1 for description and comparison of
interventions). Revisions were intended to increase feasibility and
reduce cost without adversely impacting safety or effectiveness.
For example, the intervention within the clinical trial included
26 supervised small group training sessions over 13 weeks. It was
felt that this would be prohibitively costly within the PT setting
and might not be covered by insurance. Therefore SABC included
four small group PT exercise sessions and an expectation that
strength training exercises would be completed twice weekly at
home. Further, based on feedback from survivors, the program was
renamed (ie, SABC).

All women who completed the program were invited to repeat
aspects of the program as they chose, only two women did so. Options
for paying for the program included self-pay, third party payers, or a
hybrid (eg insurance coverage for assessment and self-pay for inter-
vention sessions; see Table 1 for further details). Participants were
required to pay all coinsurance or copays according to specific insur-
ance policies. There were no denials from third party payers for the
PT assessment or intervention. Adjustable dumbbells (1-21 pounds)
were donated for the study by Powerblock, Inc (Owatana, MN). In
both the PAL and SABC interventions, women with lymphedema
were required to wear a well-fitting compression sleeve and glove
or gauntlet during exercise sessions. Participants were asked to call
their PT for evaluation of possible onset or flare-ups upon report
of a change in symptoms lasting one-week or longer, or if safety
measurements at 3 or 6 months indicated a change in treated arm
volume of greater than or equal to 5% and greater than or equal to
5% interlimb difference.

Data Analysis

Safety and Effectiveness Assessment. Continuous variables
are summarized with means and standard deviations (or medians
where noted). Categorical variables are summarized with rates and
percentages (%). Changes in outcomes from pre- to post-interven-
tion were assessed using paired #-tests. To compare study outcomes
between the PAL efficacy (5,6,13,14) and SABC effectiveness trial,
regression analysis was used to quantify the between-study differ-
ences in effects, adjusting for baseline values. Statistical tests were
two-sided; P < .05 was the threshold for statistical significance.
All statistical analyses were conducted with Stata 12.0 (College
Station, TX).

Providers’ Implementation Assessment. Fach interview
was audio recorded, professionally transcribed verbatim, and
imported into NVivo 10.0 software for coding and analysis (QSR
International, Melbourne, Australia). We used a modified grounded
theory approach. Through a close reading of several interview
transcripts and field notes from direct observation, the investiga-
tors developed and defined a set of codes that were applied to the
data. We also used a set of a priori codes derived from our original
research questions. The following themes emerged: intervention
characteristics, payment, eligibility criteria, the referral process,
the need for champions (ie, advocates) and the need for adaptation
during implementation of the intervention (ie, flexibility regarding
logistics).
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Table 1. Comparison of intervention elements between efficacy and effectiveness interventions

Intervention elements

Physical Activity After Lymphedema

efficacy trial (5,6)

Strength After Breast
Cancer effectiveness trial

Referrals into program

Pre-intervention assessments
to ensure safety of participation

Lymphedema education session
lecture based on National
Lymphedema Network

Small group exercise
sessions supervised by:

Ratio of supervisor to survivors in
small group sessions

Number of supervised small group
exercise sessions

Ongoing safety assessments

Method for follow-up if survivor
needed help/assessment
Setting for intervention

Equipment used for weight lifting

Exercise adherence monitoring

Prescribed exercise sessions per week
Payment for the program

Research recruitment through state
cancer registries

Signed permission from physician
to enroll in study. Pre-intervention

assessments by physical therapists for

women with lymphedema, exercise
professionals for women at risk for
lymphedema

Yes

Exercise professionals

One exercise professional to
seven or fewer survivors
26 sessions over 13 weeks

Weekly by symptoms, monthly
by arm circumferences, monitored
by exercise professionals

Option for monthly personal training
sessions and safety assessments
with exercise professionals
through 52 weeks

Community fitness facilities
for all 52 weeks

Dumbbells, barbells, and fitness
equipment as available in
community fitness centers

Self-reported on exercise logs
completed by survivors

2

Free to study participants, paid for with

From oncology physicians, nurse
practitioners, physical therapists,
and self-referral based on online
and print materials

Physician referral required to undergo
pre-intervention assessment. Physical therapists
conducted assessments for all women
regardless of lymphedema status

Yes

Physical therapists

One physical therapist to seven
or fewer survivors

Four sessions over 1-2 months
(home exercise in between)

Weekly by symptoms (self-monitoring),
3 and 6 months safety measurements
by study staff

Option to repeat elements of the
program or assessments with
physical therapists

Physical therapy clinic for four sessions,
home exercise for all 52 weeks
Power blocks adjustable dumbbells
(provided for free by a donation from
the manufacturer)
Self-reported on exercise logs completed by
survivors
2
Self-pay (total $416.50), physical therapy copays,

grant funds

or a combination. Copays ranged from $0 to
$80 per session. Many women had insurance
cover the assessment with a copay, as it cost
$229 for self-pay. Then each session thereafter
was $3750. If copay was greater than $37.50,
women chose self-pay

Two team members coded each interview and field note inde-
pendently, using the interrater reliability function in NVivo to
evaluate percent agreement across coders. Discrepancies in coding
were discussed until 95% agreement was reached. As data collec-
tion was ongoing, the constant comparative method was used [ie,
the research team met bimonthly to compare newly collected data
with themes that had previously emerged in order to guide further
thematic development and refinement; (29)].

Results

Safety and Effectiveness Assessment. A total of 506 women
were referred to the SABC program and 117 women participated
between September 2011 and December 2012, during the period
of study recruitment. Of these, 43 were referred by a PT, 31 by an
oncology clinician, 7 by self-referral, and 3 women did not recall
how they had been referred. Of these, 84 consented and partici-
pated in baseline measurements (note, 33 women completed the
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SABC program but opted not to complete research measurements).
Of these, 67 completed measurements at 12 months (80% reten-
tion to 12 months). Of the 17 lost to follow-up, nine never com-
pleted the program, seven were lost to follow-up, and one became
too ill to continue. Table 2 provides a description of participants in
both the PAL efficacy and SABC effectiveness trials. Participants in
the PAL efficacy trial completed 75.4+28.7 weightlifting sessions
over the year (ie, adherence = 72.5£27.6%) whereas, participants
in the SABC trial completed 50.7 £36.1 weightlifting sessions over
the year (ie, adherence = 48.8% =+ 34.7%). Lymphedema safety and
effectiveness outcomes, muscular strength, and body image results
from baseline and 12-month follow-up are presented in Table 3
for the 84 women who participated in SABC, as well as PAL par-
ticipants. Table 4 presents a between-study comparison for lymph-
edema, strength, and body image results.

Findings from the SABC effectiveness trial were consistent with
the PAL efficacy trial. At baseline, SABC participants reported
more psychosocial concerns than PAL participants, including
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Table 2. Baseline description of survivor participants from strength after breast cancer and physical activity after ymphedema trials*

Physical Activity After Lymphedema Strength After Breast Cancer
Characteristic efficacy trial (5,6) (n=131) effectiveness trial (n = 84)
Demographics
Age, mean, (SD) 56.0 (8.2) 55.1 (10.5)
Education, n (%)
High school grad or GED 17 (13%) 4 (5%)
Some college 45 (34%) 16 (19%)
>College 69 (53%) 64 (76%)
Race/ethnicity (sum >100 due to rounding)
White 80 (61%) 60 (83%)
Black 41 (31%) 10 (12%)
Other (Asian, unknown, multiracial) 10 (8%) 5 (6%)
Occupation
Professional/technical 51 (39%) 46 (55%)
Clerical or sales 26 (20%) 10 (12%)
Manager/administrator 17 (13%) 5 (6%)
Homemaker, student, or unemployed 4 (3%) 11 (13%)
Other or unknown 8 (6%) 5 (6%)
Retired 25 (19%) 7 (8%)
Physical characteristics
BMI 29.2 (5.9) 26.4 (5.1)
Cancer characteristics
Months since cancer diagnosis, mean (SD) 57.7 (375) 275 (34.2)
Cancer stage
Ductal carcinoma in situ 1 (<1%) 6 (7%)
1 61 (47%) 24 (29%)
2 3(2%) O (36%)
3ord 41 (31%) 9 (23%)
Unknown 25 (19%) 5 (6%)
No. of nodes removed, mean (SD) 11.4 (7.8) 12 5(10.1)
Chemotherapy 100 (76 %) 0 (71%)
Radiation 105 (80%) 7 (68%)
Current receipt of drugs
Tamoxifen 26 (20%) 24 (29%)
Aromatase inhibitors 1(<1%) 27 (32%)
Arm volume difference, means SD median, (%) 72 (12.4) 0.67 (5.36)

*  BMI = body mass index; GED = general equivalency diploma; SD = standard deviation.

Table 3. Safety and effectiveness assessment: lymphedema, muscular strength, and body image outcomes

Strength After Breast Cancer Physical Activity After Lymphedema
effectiveness trial efficacy trial (5,6)

No. of Obs. Baseline 12 months P No. of Obs. Baseline 12 months P

Lymphedema effectiveness outcomes

Number of symptoms* 66 26+2.6 1.7+£2.1 .002 131 3.3+£32 22+26 <.001

Severity of symptoms* 66 1.6+£0.5 1.4+05 .058 131 2.0+0.7 1.6+0.7 <.001

Arm volume (% interlimb difference) 48 0.68+5.87 0.66+5.07 .98 131 722+12.40 6.84+11.66 40
Lymphedema safety outcomes

New lymphedema onsett 49 — 4 (8%) — 72 — 8 (11%) —

Flare-up of existing lymphedema# 27 — 5 (19%) — 71 — 9 (14 %) —
Muscular strength outcomes

Bench press, Ibs. 34 45+ 11 51+13 <.001 15 42 +14 53+ 15 <.001

Leg press, Ibs. 37 190+58 208+54 .012 120 174 £ 55 222 +59 <.001
Body image and relationships

Strength and health 66 34.2+9.2 28.7+9.3 <.001 120 33.8+9.3 28.0+8.8 <.001

Social barriers 64 19.8+70 170+6.3 .003 1 16.6+6.5 14.8+5.5 <.001

Appearance and sexuality 65 30.8+6.7 27772 <.001 104 30.0+£8.0 270x77 <.001

Total score 63 85.8+19.9 74.0+20.3 <.001 116 81.2+20.2 70.0+£19.1 <.001

*

Data were reported by patients for 14 symptoms: rings too tight, watch too tight, bracelets too tight, clothing too tight, puffiness, knuckles not visible, veins not
visible, skin feels leathers, arm feel tired, pain, pitting, swelling after exercise, difficulty writing, or other. The change in severity of symptoms is the mean of the
changes in severity for all 14 symptoms, with the possible severity score for each ranging from 0 (no symptom) to 4 (very severe).

New lymphedema onset defined by a >5% increase in interlimb arm difference from baseline among women who entered the study with an interlimb arm volume
difference <5% (interlimb volume difference: ((affected arm volume — unaffected arm volume)/unaffected arm volume).

Flare-up of existing lymphedema defined by expert clinical evaluation among women who entered the study with an interlimb arm volume difference >5%.

—+

+
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Table 4. Between-study effects comparison of outcomes*

Cumulative incidence ratio

or mean difference (95% CI) between

Lymphedema effectiveness outcomes SABC and efficacy RCT P
Arm volume, % interlimb difference
No. of symptoms 0.11 (-0.42 t0 0.63) .69
Severity of symptoms 0.04 (-0.21 t0 0.29) .76
Lymphedema safety outcomes
New lymphedema onset 0.75 (0.24 to 1.38) .63
Flare-up of existing lymphedema 1.37 (0.50 to 3.78) .54
Muscular strength outcomes
Bench press, Ibs. 4.6(0.21t09.0) .04
Leg press, Ibs. 26.7 (12.0 to 41.5) <.001
Body image and relationships
Strength and health -0.49 (-2.66 to 1.67) .65
Social barriers -0.73 (-2.26 t0 0.80) .35
Appearance and sexuality -0.16 (-1.93 to 1.61) .86
Total score -1.14 (-5.77 to 3.47) .62

*  Cl = confidence interval; RCT = randomized controlled trial; SABC = Strength After Breast Cancer.

more concerns around strength and health, social barriers, and
appearance and sexuality. In both studies, survivors demonstrated
improvement in number and severity of upper body symptoms,
improved strength, improved body image, and no changes in arm
swelling. Participants in the PAL trial were more adherent than
participants in the SABC trial. The only outcome for which there
was a statistically significant difference of intervention efficacy
was muscular strength. The PAL intervention resulted in greater
strength improvements than the SABC intervention.

Providers’ Implementation Assessment. A total of 19 provid-
ers were interviewed between July 2012 and December 2012. The
providers included seven physicians, 10 PIs, and two nurse prac-
titioners; 84% were female and 90% were Caucasian. A total of
17 direct observations were conducted. Table 5 includes illustrative
quotes from the semistructured interviews and direct observations
related to each domain.

Intervention Characteristics. P'Ts expressed that the group-based
exercise intervention sessions were a challenge to implement in
their setting given variability in individual survivor abilities.

Payment.
emerged as an important factor. Specifically, providers in the PT

Stakeholder perspectives on SABC program cost

and oncology settings expressed that the program would need to
be covered by insurance, or have a reasonable self-pay option to
be sustainable.

Eligibility Criteria. Understanding the eligibility of women who
could participate in the SABC program was complex for oncology
providers and PTs. Specifically, oncology providers had difficulty
identifying whether eligibility included only survivors with lymph-
edema vs any breast cancer survivor.

Referral Process. Oncology providers and PTs resided in two
separate geographic locations and administrative entities which
emerged as a barrier to referral. Oncology providers were
required to complete a referral to PT through the electronic
medical record system. A printed copy of the referral was given to
the patient, who was then required to call the PT office to make
an appointment. This process was labor intensive and confusing
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for both the clinician and survivor resulting in errors and missed
referrals.

The Need for a Champion. A PT champion worked to gain accep-
tance for the SABC program, alter referral and training protocols,
and orient PT staff. PTs reported that without this champion,
implementation of SABC would not have been successful.

Adaptations. Adaptations to the core program were also neces-
sary for the implementation process. We made three main adapta-
tions. First, we met with PTs to help them understand how they
could individualize the SABC program to each survivor. Second,
given the referral challenges, we added a staff liaison in the oncol-
ogy setting to assist with referrals. Third, the PT organization
began to call survivors who received referrals which increased the
proportion of women who scheduled the PT pre-program assess-
ment from 39% to 65%.

Discussion

An effectiveness trial of the PT based rehabilitative exercise pro-
gram, SABC, resulted in improvements in lymphedema, muscular
strength, and body image outcomes similar to the PAL efficacy
trial. Critically, after translation into the clinical setting, this inter-
vention retained its safety and effectiveness. However, barriers to
the implementation of SABC necessitate resolution before efforts
to scale-up dissemination and implementation are initiated.

The findings from the effectiveness trial indicate that the
adapted program was successful. When considering outcomes, it
is necessary to compare samples. Comparisons between SABC and
the PAL trials suggests that the samples are somewhat comparable,
although survivors in the SABC trial reported lower frequency and
less severity of symptoms of lymphedema, and demonstrated more
muscular strength at baseline. A greater amount of muscle strength
was gained in the PAL efficacy than the SABC effectiveness trial,
as would be expected, given limits of progression of resistance in
home- versus facility-based interventions. Lower adherence in the
SABC cohort as compared with the PAL cohort may also have con-
tributed to these differences. Survivors in the SABC trial reported
more psychosocial concerns than those in the PAL trial, including
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Table 5. Implementation: selected quotes from qualitative semistructured interviews and direct observations*

Theme

Quote

Participant type

Intervention
characteristics

Payment

Eligibility

Referral

Champion

Adaptation

If there is an 80-year-old woman and a 20-year-old woman, where they
are completely performing different things, | can tell the 20-yearold’s
getting a little impatient

At the beginning, there were five people in a class, it was insanity. | feel like that
was a lot of people ...I feel like the patients had so many questions and needed
so many different adaptations that it was very hard to give the amount of
attention that each person needed

I mean, the reality is that there are some financial constraints to this. And if | were
referred to physical therapy, | would have no idea what my co-pay is, how much
this is going to cost me. And maybe if there was some way to let patients know,
or to give — and | know insurance companies vary widely, so maybe you don’t
have the resources to do that

| think the largest barrier that | heard from women was the co-pay...the whole
co-pay situation was very — I've got one woman, she had an $80 co-pay. And
| tried to convince her. And we have so little control over that co-pay. | had never
seen a co-pay that was more than $25...1f we can't get enough participants to
sign up for the classes on an ongoing basis, | think there's a financial hurdle
to continuing to offer the class, despite our great desire to offer a wellness
component

| can't actually remember the eligibility criteria...| know | should be thinking about
patients to do [PAL]. | know — | recall that it has something to do with patients
who have weight issues. But beyond that | can’t keep it in my head. | need tools.

So the job of who is going to do the selling [of PAL to the patients]? | think it has
become clear that that it cannot fall on us [medical oncologists]...
We can't do it. It is not going to happen at that course of the day when you are
thinking about 79,000 other things. Selling this idea is going to have to be done
by some external force and all we can do is cooperate and buy in and go along
with it. It will be much more efficient | think

Everything you refer in the health system, once that [referral] goes in, even
for social work or physical therapy/occupational therapy after [the patient is]
discharged, | put it in ahead of time and then that goes to somebody’s inbox and
that person calls [the patient]. It's gotten to the point if | put in an MRI thing and
then try to call down to radiology to schedule on the phone, they're like ‘Well,
you already put it in we don't need you to call.” Most places once you put that in
they know it's there, they'll get to it when they get to it

If [champion’s name] wasn't here, the physical therapy team would have said ‘I
can't, we can't, too many roadblocks’ and would have given up much earlier on
making this program happen

The navigator position though, | think is... more for this issue of where do | send
them? Figuring out the logistics of it. Am | sending them to this side or that side
and what are the co-pay issues? You don't want to be dealing with all that. You
don’t have time to deal with all that

| think just the level of communication with how the program was supposed to
be run was difficult. Being a very research oriented facility, we thought there
was a strict program that needed to be followed and that the program that had
been given to us was the program we had to rigidly abide by... | don’t think it
was made clear that we had the flexibility to create our own program. And once
we created our own program and implemented it, | think it's been much more
smooth because we are all well trained in exercise science and physical therapy
and when we made it our own, it became much more natural to teach

Physical therapist

Physical therapist

Oncology provider

Physical therapist

Oncology provider

Oncology provider

Oncology Provider

Physical therapist

Oncology providers

Physical therapist

* MRI = magnetic resonance imaging; PAL = Physical Activity and Lymphedema.

more concerns around strength and health, social barriers, and
appearance and sexuality. These differences in the sample are likely
representative of differences in inclusion and exclusion criteria
in efficacy versus effectiveness trials (30). When benchmarking
lymphedema, strength, and psychosocial outcomes at 12 months,
it appears that both groups show similar patterns, which suggests
the transportability of the intervention, particularly with regard to
safety and effectiveness.
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Despite the success of the program from a safety and effective-
ness perspective, implementation challenges were identified (16).
Fortunately, these barriers can be easily ameliorated in future
efforts. First, P'Ts felt that the group format of the intervention
detracted from their satisfaction with the experience of providing
the intervention. In the efficacy trial, the intervention was delivered
by exercise professionals in a group format. The PT setting may
be less amenable to group interventions. Future efforts could use
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an individual format or a tiered intervention by skill ability. Our
adaptation to allow PT5 to individualize the program (ie, flexibil-
ity within fidelity; 31) to each participant also seemed to address
this barrier. Second, to sustain such a program, feasible payment
options are needed including private insurance and self-pay.
Stakeholders expressed that cost was a consideration for program
uptake. Third party payers consistently covered this program dur-
ing the effectiveness study and have continued to do so since the
study was completed. Third, the need for a PT champion to assist
with administrative barriers to implementation is important, and
has been well-documented in the implementation science litera-
ture (32). Finally, it appears that when oncology clinicians make
referrals to a rehabilitative exercise program, an active process (ie,
follow-up phone calls) is needed.

A thornier challenge in survivorship care has to do with the well
described issues regarding coordination of the complex health care
needs of breast cancer survivors (33). Although we were able to
demonstrate that the program was safe and effective, the inherent
heterogeneity of the breast cancer survivorship population posed
a major challenge for oncology clinicians to refer into SABC. The
oncologists knew that the efficacy intervention had been particu-
larly useful for lymphedema related outcomes among breast cancer
survivors (5,6). Oncology clinicians vary with regard to their opin-
ions regarding the level of risk for lymphedema based on clinical
presentation of a given patient and this may have influenced interest
in making referrals. Effort was made to clarify that clinicians could
refer all breast cancer survivors and that the PTs would determine
whether the program was appropriate, but as one physician said, “If
they are all eligible, then we end up referring no one.” Therefore,
part of the confusion arose over decisions made by oncology cli-
nicians regarding the relative benefits of the intervention for their
patients. Well-validated criteria to help oncology clinicians quickly
assess which survivors need referral to specialty care, including reha-
bilitative exercise, might be useful. In our study, we addressed this
challenge by adding a staff liaison to assist physicians in the referral
process, as has been done in other survivorship care efforts (34).

The findings from this hybrid Type 1 effectiveness-imple-
mentation trial provide support for the continuation of research
on the dissemination and implementation of SABC. A number of
future research questions necessitate further study. First, we con-
ducted this trial in an exemplar setting (ie, an NCI Comprehensive
Cancer Center connected to a major medical school), and it would
be worthwhile to attempt implementation in a more community
based setting (eg, local hospitals in different regions). When trans-
porting the intervention to such a setting, information on safety
and effectiveness are still needed. Second, a number of delivery
variations are of interest. Future investigations can vary the most
effective type of interventionist/setting (ie, PT, exercise profes-
sional), intervention cost options (self-pay and third party payer),
and referral type (ie, self-referral, referral from oncology provid-
ers). Further, empirical assessment of survivor’s willingness to pay
for the program is warranted. Given the above noted challenges in
coordinating health care needs for breast cancer survivors, future
efforts might consider embedding this type of intervention within
a holistic interdisciplinary approach, perhaps including it within
a program that includes interventions for sleep, fatigue, cognitive
impairment, or other common adverse treatment effects.
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SABC is one exemplar of survivorship interventions for breast
cancer that can be implemented in community settings. Such
interventions have the potential to be disseminated and imple-
mented through cancer centers throughout the United States to
improve outcomes in all three million breast cancer survivors.
We have successfully demonstrated that a group based strength-
training exercise program can be implemented in a PT setting
while retaining its safety and effectiveness, which can inform
larger scale dissemination and implementation efforts. Continued
attention to the translation of complex multicomponent inter-
ventions is warranted given that the mechanisms through which
such interventions are implemented may be different than simple
interventions such as implementation of hand washing or a new
medication (35).

References

1. Schmitz KH, Courneya KS, Matthews C, et al.; American College of Sports
Medicine. American College of Sports Medicine roundtable on exercise
guidelines for cancer survivors. Med Sci Sports Exerc. 2010;42(7):1409—
1426. doi:10.1249/MSS.0b013e3181e0c112.

2. Rock CL, Doyle C, Demark-Wahnefried W, et al. Nutrition and physical
activity guidelines for cancer survivors. CA Cancer J Clin. 2012;62(4):243—
274. doi:10.3322/caac.21142.

3. Ligibel JA, Denlinger CS. New NCCN guidelines for survivorship care. 7
Natl Compr Canc Netw. 2013;11(5 Suppl):640-644.

4. Giovannucci EL. Physical activity as a standard cancer treatment. 7 Nat/
Cancer Inst. 2012;104(11):797-799. doi:10.1093/jnci/djs229.

5. Schmitz KH, Ahmed RL, Troxel A, et al. Weight lifting in women with
breast-cancer-related lymphedema. N Engl 7 Med. 2009;361(7):664-673.
doi:10.1056/NEJMo0a0810118.

6. Schmitz KH, Ahmed RL, Troxel AB, et al. Weight lifting for women at
risk for breast cancer-related lymphedema: a randomized trial. 7AMA.
2010;304(24):2699-2705. doi:10.1001/jama.2010.1837.

7. Speck RM, Courneya KS, Misse LC, Duval S, Schmitz KH. An update
of controlled physical activity trials in cancer survivors: a systematic
review and meta-analysis. 7 Cancer Surviv. 2010;4(2):87-100. doi:10.1007/
s11764-009-0110-5.

8. Berger AM, Gerber LH, Mayer DK. Cancer-related fatigue: implica-
tions for breast cancer survivors. Cancer. 2012;118(8 Suppl):2261-2269.
doi:10.1002/cncr.27475.

9. Mishra SI, Scherer RW, Snyder C, Geigle PM, Berlanstein DR,
Topaloglu O. Exercise interventions on health-related quality of life for
people with cancer during active treatment. Cochrane Database Syst Rev.
2012;8:CD008465. doi:10.1002/14651858.CD007566.pub2.

10. Binkley JM, Harris SR, Levangie PK, et al. Patient perspectives on breast
cancer treatment side effects and the prospective surveillance model for
physical rehabilitation for women with breast cancer. Cancer. 2012;118(8
Suppl):2207-2216. doi:10.1002/cncr.27469.

11. Irwin ML, Crumley D, McTiernan A, et al. Physical activity levels before
and after a diagnosis of breast carcinoma: the Health, Eating, Activity,
and Lifestyle (HEAL) study. Cancer. 2003;97(7):1746-1757. doi:10.1002/
cner.11227.

12. Jones LW, Courneya KS, Mackey JR, et al. Cardiopulmonary function and
age-related decline across the breast cancer survivorship continuum. 7 Clin
Oncol. 2012;30(20):2530-2537. doi:10.1200/JCO.2011.39.9014.

13. Schmitz KH, Troxel AB, Cheville A, et al. Physical Activity and
Lymphedema (the PAL trial): assessing the safety of progressive strength
training in breast cancer survivors. Contemp Clin Trials. 2009;30(3):233—
245. doi:10.1016/j.cct.2009.01.001.

14. Speck RM, Gross CR, Hormes JM, et al. Changes in the Body Image and
Relationship Scale following a one-year strength training trial for breast
cancer survivors with or at risk for lymphedema. Breast Cancer Res Treat.
2010;121(2):421-430. doi:10.1007/s10549-009-0550-7.

15. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-
implementation hybrid designs:

combining elements of clinical

Journal of the National Cancer Institute Monographs, No. 50, 2014



effectiveness and implementation research to enhance public health impact.
Med Care. 2012;50(3):217-226. doi:10.1097/MLR.0b013e3182408812.

16. Damschroder L], Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery
JC. Fostering implementation of health services research findings into
practice: a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50. doi:10.1186/1748-5908-4-50.

17. Winters-Stone KM, Laudermilk M, Woo K, Brown JC, Schmitz KH.
Influence of weight training on skeletal health of breast cancer survivors
with or at risk for breast cancer-related lymphedema. 7 Cancer Surviv.
2014;8(2):260-268. doi:10.1007/s11764-013-0337-z.

18. Paffenbarger RS Jr, Wing AL, Hyde RT. Physical activity as an index of
heart attack risk in college alumni. Am J Epidemiol. 1978;108(3):161-175.

19. Stanton AW, Northfield JW, Holroyd B, Mortimer PS, Levick JR. Validation of
an optoelectronic limb volumeter (Perometer). Lymphology. 1997;30(2):77-97.

20. Tierney S, Aslam, M, Rennie, M, Grace, P. Infrared optoelectronic volu-
metry, the ideal way to measure limb volume. Eur 7 Vasc Endovasc Surg.
1997;14(5):412-417.

21. Labs KH, Tschoepl M, Gamba G, et al. The reliability of leg circumference
assessment: a comparison of spring tape measurements and optoelectronic
volumetry. Vasc Med. 2000;5(2):69-74. doi:10.1177/1358836X0000500202.

22. National Lymphedema Network Medical Advisory Committee.
Topic: Training of Lymphedema Therapists. San Francisco, CA: National
Lymphedema Network; 2013. www.lymphnet.org/pdfDocs/nlntraining.
pdf. Published November 2011. Accessed October 29, 2014.

23. Cheville AL, McGarvey CL, Petrek JA, Russo SA, Thiadens SR, Taylor
ME. The grading of lymphedema in oncology clinical trials. Semin Radiat
Oncol. 2003;13(3):214-225.

24. Norman SA, Miller LT, Erikson HB, Norman MF, McCorkle R.
Development and validation of a telephone questionnaire to char-
acterize lymphedema in women treated for breast cancer. Phys Ther.
2001;81(6):1192-1205.

25. Fleck S, Kraemer W. Designing Resistance Training Programs. 2nd ed.
Champaign, IL: Human Kinetics; 1997.

26. Barnard KL, Adams KJ, Swank AM, Mann E, Denny DM. Injuries and
muscle soreness during the one repetition maximum assessment in a car-
diac rehabilitation population. 7 Cardiopulm Rebabil. 1999;19(1):52-58.

27. Shaw CE, McCully KK, Posner JD. Injuries during the one repetition max-
imum assessment in the elderly. 7 Cardiopulm Rebabil. 1995;15(4):283-287.

28. Guest G, Bunce A, Johnson L. How many interviews are enough? An exper-
iment with data saturation and variability. Field Methods. 2006;18(1):59-82.

29. Glaser B, Strauss A. The Discovery of Grounded Theory: Strategies for
Qualitative Research. Piscataway, NJ: Transaction Books; 2009.

Journal of the National Cancer Institute Monographs, No. 50, 2014

30. Glasgow RE, Lichtenstein E, Marcus AC. Why don’t we see more
translation of health promotion research to practice? Rethinking
the efficacy-to-effectiveness transition. Am 7 Public Health.
2003;93(8):1261-1267.

31. Kendall PC, Beidas RS. Smoothing the trail for dissemination of evidence-
based practices for youth: flexibility within fidelity. Prof Psychol Res Pr.
2007;38(1):13-20. doi:10.1037/0735-7028.38.1.13.

32. Damschroder L], Banaszak-Holl J, Kowalski CP, Forman J, Saint S, Krein
SL. The role of the champion in infection prevention: results from a
multisite qualitative study. Qual Saf Health Care. 2009;18(6):434-440.
doi:10.1136/qshc.2009.034199.

33. Ganz PA, Hahn EE. Implementing a survivorship care plan for patients
with breast cancer. 7 Clin Oncol. 2008;26(5):759-767. doi:10.1200/
JCO.2007.14.2851.

34. Ganz PA, Casillas J, Hahn EE. Ensuring quality care for cancer sur-
vivors: implementing the survivorship care plan. Semin Oncol Nurs.
2008;24(3):208-217 doi:10.1016/j.soncn.2008.05.009.

35. Hawe P, Shiell A, Riley T. Complex interventions: how “out of control”
can a randomised controlled trial be? BM7. 2004;328(7455):1561-1563.
doi:10.1136/bm;j.328.7455.1561.

Funding

National Institute of Health (R21 CA152451 to Schmitz and K23 MH099179 to
Beidas); the University of Pennsylvania Clinical & Translational Research Center
(NCRR UL1RR024134); National Center for Advancing Translational Science
(NCATS ULITR000003); Implementation Research Institute (IRI);National
Institute of Mental Health (R25 MHO080916);Quality Enhancement Research
Initiative (QUERI).

Notes

We would like to thank the physical therapists and administration at Good
Shepherd Penn Partners for participating in this project.

Affiliations of authors: Department of Psychiatry (RSB), Department of
Family Medicine and Community Health (BR FB, KHS), Abramson Cancer
Center (AB, KG, AD, LD, DS, KHS), and Center for Clinical Epidemiology
(JCB, KG, AD, LD, DS, KHS), University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; Good Shepherd Penn Partners, Philadelphia, PA
(AB); Biobehavioral Health Science Department, School of Nursing, University
of Pennsylvania, Philadelphia, PA (KG).

345


http://www.lymphnet.org/pdfDocs/nlntraining.pdf 
http://www.lymphnet.org/pdfDocs/nlntraining.pdf 

