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[bookmark: _GoBack](Lymphedema Empowerment Exercise With Adapted Yoga)
a group yoga-based intervention program to manage the physical and psychosocial influence of lymphedema in breast cancer survivors


Statement of Need

LEEWAY is a health promotion program serving breast-cancer survivors with lymphedema symptoms. Breast cancer is the most common cancer found in women, with approximately 12% of women developing invasive breast cancer over the course of their lifetime in the United States.1 Compared to other states in the United States, North Carolina has an alarmingly high incidence rate, with 126.1 women with breast cancer out of every 100,000 women in 2013.2 In Wake County alone, the North Carolina Central Cancer Registry projected 895 new breast cancer cases in 2016.2 It has been estimated that 90% of women will survive breast cancer due to early detection efforts and aggressive treatment strategies.1 However, treatments for breast cancer often result in disabling upper extremity side-effects, such as lymphedema.3 The incidence of breast cancer related lymphedema vary, with a low rate of 3% for sentinel node biopsy with irradiation, to as high as 58% for women undergoing a radical mastectomy.3 Impairments from breast-cancer related lymphedema may include decreased arm function, range of motion and strength, increased arm swelling, pain, a sense of heaviness in the extremity.4 Additionally, many women also experience adverse psychosocial side effects with lymphedema such as emotional distress, anxiety, problems with social relationships, and a disturbance of body image.4,5 Together, these physical and psychosocial complications of lymphedema reduce this population’s quality 
of life and burdens their ability to perform daily activities.5 Data analysis has also conveyed that breast cancer survivors are at a life-time risk of developing lymphedema. Additionally, lymphedema impairments are considered to require lifelong management to prevent serious health consequences.6 Therefore, there is a need to implement a physical therapy intervention program, such as LEEWAY, to help women effectively and safely manage their lymphedema symptoms and dysfunction. 

Background

Several quality studies have conveyed that yoga-based interventions, upper extremity exercises, and patient education on self-management are effective means to reduce adverse lymphedema symptoms in breast cancer survivors. A pilot study by Fisher et al. reports a statistically significant decline in arm volume following 8 weeks of modified Hatha yoga participation that included meditation, progression of low-impact, modified poses, and stretching and isometric exercises that focused on the shoulders, arms, and chest.7 The authors of this study theorize the breathing exercises and poses incorporated through yoga practice provide assistance to the draining of lymph into the lymphatic system.7  Greenlee et al. performed a systematic review of randomized controlled trials on the use of integrative therapies for breast cancer treatment.  Substantial evidence from the systematic review support the use of meditation to improve quality of life among breast cancer patients, as well as yoga to improve mood in women with breast cancer symptoms.8  A study by Mirandola et al. demonstrated promising results, in that 8 weeks of exercise-specific interventions (including breathing exercises, upper extremity stretching and ROM movements, and posture/core stabilization exercises) improved shoulder function and ROM, decreased mobility differences between the two upper extremities, and a reduced pain and psychological distress in breast cancer survivors.5  A study by Narahari et al. suggests a yoga intervention program incorporate breathing exercises and slow, methodical joint movements to improve pain, reduce fibrosis, improve range of motion, and effectively reduce volume and heaviness in lymphedema extremities in breast cancer survivors with lymphedema symptoms.9 It should be noted that this study also included patient counseling and education of self-management as part of it’s protocol.9 Yoga has not been demonstrated to induce or exacerbate lymphedema and is a safe activity for breast cancer survivors.10 Therefore, a yoga-based intervention, such as LEEWAY, that incorporates upper extremity and core strengthening and stretching exercises, breathing and mediation exercises, and patient education on self-management, may be effective in reducing adverse lymphedema symptoms and improving quality of life in breast cancer survivors. 
It is important to recognize that the LEEWAY participants’ beliefs or perceptions are going to be the main motivation for their behavior change and compliance.11 Adequate self-management can help avoid serious health consequences such as compartment syndrome, cellulitis, or loss of sensation and limb function when educating participants on lymphedema management.12 Self-efficacy will be an important determinant in LEEWAY, as the program’s foundation is empowerment over lymphedema. Self-efficacy may be promoted by reminding participants why they chose to participate in the program and supplementing their confidence by recognizing where changes and successes have already been made.5,13 This promotion of self-efficacy, may enhance LEEWAY participants’ beliefs in their ability to perform and achieve the interventions successfully.13 Building participants confidence in their ability to complete the program may increase their compliance and improve success.13 This participant confidence may also be increased through means such as teaching the program in a stress free environment and providing positive verbal feedback.13 Participants’ knowledge, skills, and social support network will also be determinants targeted by the LEEWAY program.  LEEWAY will strive to improve participants’ knowledge and skills by providing valuable lymphedema management information and lifestyle modification education. Additionally, building a network of social support for participants in LEEWAY is likely to be beneficial, as the collaborative group discussion and sharing of experiences may help promote a healthy lifestyle change and improve adherence.14

Program Goals

To enhance breast cancer survivors’ ability to effectively and safely manage their lymphedema symptoms, improve pain and function of their upper extremities, and alleviate the psychosocial influence of lymphedema, the following goals for health improvements will be established. 

1. LEEWAY will offer evidence-based, meaningful, yoga-based exercise interventions that will result in a reduction of lymphatic swelling (at least a 25% circumferential reduction of 3 measured points along the upper extremity), decrease in pain and discomfort (11 mm difference on the Visual Analog Scale), and improvement in upper extremity function (10-point improvement on DASH questionnaire) for breast cancer survivors with lymphedema after 8 weeks. 
2. LEEWAY will enhance participants’ independence with lymphedema prevention and risk factor reduction strategies that will result in a reduction of flare-ups or worsening of symptoms, as reported in self-report reflections at the completion of the program. 
3. Striving to promote empowerment and freedom of movement, participants in LEEWAY will report at least a 15% improvement in health-related quality of life scale component of the SF-36 at the completion of the 8-week program. 
4. As a group-based health promotion program, LEEWAY will provide valuable social support to it’s participants, encouraging group discussion and promoting a supportive and encouraging atmosphere. Participants will demonstrate at least a 15% improvement on the social functioning scale component of the SF-36 8-weeks after commencement. 

Program Description

Evidence has demonstrated that yoga-based interventions, upper extremity exercises, and/or patient education on self-management are effective means to reduce adverse lymphedema symptoms in breast cancer survivors.5,7,8,9  Participants of LEEWAY will engage in varying types exercises (1-hour sessions/two days per week for 8 weeks), as exercises have demonstrated to promote upper extremity function and mobility, improve sense of well-being, and reduce lymphatic swelling in breast cancer survivors.5 Mirandola et al. reported benefits from direct visual feedback provided by mirrors in an upper-limb exercise program for breast cancer survivors.5 Therefore, exercises will be performed in front of a mirror to provide feedback and improve participant’s perception of body image. Exercises will include: (1) Breathing and meditation/relaxation exercises, (2) Low-impact, modified yoga poses (Figure 1), (3) Progressive shoulder and upper extremity exercises exercises emphasizing ROM movements of the shoulders, arms, and chest (Figure 2).5,7  Lymphedema impairments are considered to require lifelong management to prevent serious health consequences.6 Therefore, LEEWAY will include a weekly educational component based on published guidelines that will address signs and symptoms of lymphedema, suggestions for preventing the onset of lymphedema, and self-management skills that include skin care and self-massage, compression, arm elevation techniques.9 As previously noted, many women experience adverse psychosocial side effects with lymphedema, such as emotional distress, anxiety, problems with social relationships, and a disturbance of body image.3,5 To address this, social support will be provided to participants during educational sessions. Group discussion will be encouraged to promote a supportive and encouraging atmosphere. This educational component may help reduce the risk of flare-ups or worsening of symptoms for participants.9 Outcome assessments and questionnaires will be completed prior to the commencement of the program as well as at the end of the 8-week program. ROM, pain and circumferential upper extremity measurements will be completed on a weekly basis. A certified lymphedema therapist and a yoga instructor will co-instruct LEEWAY to optimize the exercise interventions for this patient population with unique precautions and needs. The trained lymphedema therapist will instruct all self-management educational components of LEEWAY. The program will be implemented in available aerobic studios in Wake County. LEEWAY will value the personal, environmental, and behavioral determinants that may effect participants’ optimal health, as well has promote health and psychosocial well-being in every breast cancer survivor participant. By providing a safe and stress-free environment for effective lymphedema exercises and activities, as well as offering an outlet for meaningful social support, the LEEWAY health promotion program will address the physical and psychosocial influences of lymphedema in breast cancer survivors.

Program Evaluation 

Program goals will be predominately evaluated by outcome measures and clinical measurements. Assessment of lymphatic swelling will be completed by performing circumferential tape measurements of both upper extremities every 8 cm starting just distal to the MCP joints up to the shoulder girdle.15 Pain and discomfort will be assessed with the Visual Analogue Scale (VAS), as this scale has demonstrated to be reliable and valid with this patient population.12,16 An 11 mm improvement will be considered clinically significant, as this is the scales MCID.16 The Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire will be a self-report measure utilized to evaluate upper arm function and mobility.17 The minimal clinically important difference (MCID) for the DASH questionnaire has been estimated to be 10 points, therefore a change of 10 points will be necessary to observe a meaningful effect from LEEWAY.17  Change in upper extremity mobility will assessed through ROM measurements of both upper extremities using a goniometer. Comparisons of ROM measurements between affected and unaffected upper extremities will be made to determine ROM limitations. 
Women with diagnosed lymphedema have been conveyed to have statistically significant lower mean quality of life measurements (SF-36 scores) compared to women without lymphedema.18 LEEWAY aims to promote empowerment and freedom of movement, while also providing valuable social support to it’s participants. Therefore, it would be valuable to assess how LEEWAY may influence health-related and social quality of life measurements. The SF-36 questionnaire has proven to be sensitive in detecting positive changes in all subscales for breast cancer survivors enrolled in a yoga intervention program.19 Participants will compete the SF-36 questionnaire prior to commencement of the program and at completion of the 8-week program. Improvements in quality of life will be evaluated regarding the health-related quality of life scale and the social functioning scale of the SF-36.  To assess the effect of lymphedema management and lifestyle modification education, patients will self-report perception of flare-ups and symptoms prior to commencement of the program, at the completion of the program, and at a 2-month follow-up point. 
With the evaluation of the goal outcomes and relevant demographic/medical variables in mind, changes for future implementation of the program will be considered. For example, the predominant staging of lymphedema may impact the exercise interventions to be implemented- a stage 3 lymphedema participant may have more difficulty completing the exercises and poses compared to a stage 1 participant. Separate classes also may be necessary for differing levels of endurance and physical ability. Additionally, interventions and measurement tools may be modified if outcome measures do not have the sensitivity or specificity to examine change over time.
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Figure 1. Yoga Sequences and Poses as presented in the 2014 Fisher et al. pilot study.7

Warm-ups and Centering 
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Standing Poses
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Seated Poses
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Finishing Poses
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Figure 2.  Exercise Activity Program with progressions as presented in the 2014 Mirandola et al. study.5
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Poses Modifications

Ujjayi breath in seated position

Neck stretches and rolls

Shoulder shrugs and rolls

Isometric shoulder blade squeeze

Isometric chest press

Shoulder circles

Wrist stretches

Fists clenched

Gentle backbend

Seated forward fold with legs crossed

Seated spinal twist

Cat/cow pose

Spinal balance Half spinal balance
Downward facing dog pose Table top
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Poses

Modifications

Warrior | flow
(bend and
straighten arms
and legs in a
flow)

Exalted warrior

Warrior |1
Triangle pose

Tree pose

Hands at heart center or hips

Reaching arm up instead of reaching
back into the backbend

Hands at heart center or on hips

Use a block or bend extended leg if
the hamstrings are tight

May come to the wall and place a
hand on wall if balance is unsteady
Intensity adjusted by walking toes out
to the center of the room or by
adjusting the placement of extended
arm at the wall.
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Poses

Modifications

Seated forward fold

Seated spinal twist
with bottom leg
extended

Bound angle with
hands interlaced
behind the back

Cow face with arms

Pigeon pose

Child’s pose

Use a strap wrapped around the
balls of the feet or bend the knees

If shoulders are tight, can grab for
wrist instead, or hold the feet

Use a strap for tight shoulders

Lie on back and place one ankle on
top of the opposite thigh in
“number 4 pose”. Then either
interlace hands behind thigh or
shin and draw legs in toward the
chest

Legs wide a part with big toes
touching
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Poses

Modifications

Pelvic tilts on back

Bridge pose

Crunches

Stretch out long on
mat — full body

Knees to chest with
side—side roll

Supine twist

Legs-up-the-wall

Savasana

Block under the sacrum for support
Feet can stay on the floor

Can keep knees together instead of
crossing knee over opposite thigh
Bolster or blanket under hips for
support and extra height

Bolster under the knees to protect
low back





image5.png
possible mobilty and return
0 starting positon.

Exereie Exercise desciption T LR B Muscle Acivity
schematic session session | session
diagram
Bring hands (o shoulders and 30" working 130" working 2" working  Deltod,trapeziu, homboids,
AP, romin Evows ot Perfom e poctorails major,Ltiasinmss dove,
) counterchockwise crcles 15" bresk rotaor cu.
V)
10,
¢ Hands o shoulders Wworking 130" Deloi, trapezius, thombaids,
Elbows out time  working ime pectonalis major, atisimus dors,
N Pebmeningcockwio,  1Sbk 15Uk imet mamorealt
V) 3 sries
ol
Touch shoukder with hunds.  30°working 130 2 Biceps brachil, riceps brachi,
A Allrae, extending and time  working tme  working  antriordeod, pectoralls major,
flexing foream on am with 1" break  1S"break  time  trapezius, coracobrachials
arm in fiont and paralll 03 series
the floor.
)
D Touch shouldors with hands. 10 o
P Alternat, extending and Working time  working
fexing foream on am with ISk time
arm out straight and parallel
othe floor. Tum paim .
Hands on shoulders. 2 Trceps bachi, detow,
Allemating, extend arm and Working  supraspinats,
sowly rise ann uniil i
level with head: bring arm 3 sries
\ ko g positon.
s
o () o Mindsonshoulders Keep  M0'working 130" 2 Middletapezivs, homboids,
17 clbows stright and am Working e working  semaus aneror
==+ ponlle o the floor. Abduct ISk time
and adduc shoulderblades. 3 series
O Amsstrightdownatsides.  30"Working Rhomboids, lower trapezius,
o Altcmate, binging hand biceps brachi, atissimus don,
v behind back and ry (0 touch feres major, subscaplars,
the opposite shoulder blade 3 series nfraspinatus.
with back of hand
4 Amssnighdownatsides  working  130° 2 Aaterior delo). biceps brachi,
Simultancously, bringarms  time  working time  working _ pectoralis major,corscobrachiai,
up with palms fcing lowards  1"break  15"break  time infraspinatus,teres minor,
ach other until 1o maximum 3 seris posterior deloid. serratus anteior
\ degre of posibe mobil rapeziu.
| returmtosarting postion.
.

. + Amssiightdownatsides.  Mworking 130" 2 Delioid,supraspinatus, long head
Simultaneously,obductanms  fime  working time  Working  of biceps brachi,ifraspinatus,
with palms faing out unil 0 1S”bresk 15"breck fime  teres minor. poseror deloid.
maximum degree of possible 3 seies rapezius, seratus ankrio.
mobilityand retum o tarting
posiion

s
Arms straght down a sides.  30"working Postriordelod,frieps brachi,
Simultaneously, extend ams _time feres mojor, serrtus antericr,

. behind with plms faing up 15" break. homboids, levatorscapula.

until 0 maximum degreeof 3 series pectonalis minor.

Figure 2 — Detailed descripti

of the exercise protocol. Exercises 8 and 10 were also proposed using theraband or stick. In particular, it was used to

maintain the alignment and facilitate the coordination of the upper limbs, and not for muscle strengthening.
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