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Abstract

Purpose—To determine the effects of a home-based reflexology intervention delivered by a
friend/family caregiver compared to attention control on health-related quality of life of women
with advanced breast cancer undergoing chemotherapy, targeted and/or hormonal therapy.

Methods—~Patient-caregiver dyads (N=256) were randomized to 4 weekly reflexology sessions
or attention control. Caregivers in the intervention group were trained in a 30-minute protocol.
During the 4 weeks, both groups had telephone symptom assessments, and intervention group had
fidelity assessments. The intervention effects were assessed using linear mixed effects models at
weeks 5 and 11 for symptom severity and interference with daily activities, functioning, social
support, quality of patient-caregiver relationship, and satisfaction with life.

Results—Significant reductions in average symptom severity (p=.02) and interference (p<.01)
over 11 weeks were found in the reflexology group compared to control, with no group differences
in functioning, social support, quality of relationship or satisfaction with life at weeks 5 and 11.
Stronger quality of relationship was associated with lower symptom interference in the entire
sample (p=.02), but controlling for it did not diminish the effect of intervention on symptoms.
Significant reductions in symptom severity in the reflexology group compared to attention control
were seen during weeks 2-5, but were reduced at week 11.
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Discussion—Efficacy findings of caregiver-delivered reflexology with respect to symptom
reduction open a new evidence-based avenue for home-based symptom management.
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Introduction

An estimated 1.7 million people are expected to be diagnosed with cancer in the United
States (U.S.) during 2016 [1], and breast cancer accounts for more than 25% of cancers
diagnosed in U.S. women [2]. The burden of unmanaged symptoms resulting from cancer
and its treatment [3-6] leads to reduced health-related quality of life (HRQOL) [7,8].

While conventional medicine provides standard symptom care, more than 80% of women
with breast cancer turn to complementary and integrative health (CIH) therapies for
symptom management [9]. Among CIH therapies, foot or hand reflexology is one of the
most common choices [10]. Foot reflexology involves applying pressure to specific areas of
the feet called reflexes and is based on the premise that reflexes in the feet correspond to
organs, glands, and systems of the body [11].

A growing body of evidence indicates the potential efficacy of reflexology for the
management of symptoms [12-14]. Reflexology studies with cancer patients have had a
variety of results, including reports of a significant decrease in anxiety among breast and
lung cancer patients (n=23) [15], improvement in HRQOL among cancer patients in
palliative care (n=12) [16], no change in depression or anxiety in a cancer palliative care
sample (n=17) [17], lower anxiety (n=30) [18] and pain in two samples of patients with
various cancer types (n= 23, n= 42, respectively) [19,20] decreased pain among gastric and
liver cancer patients (n=30) [21]; and promotion of relaxation among post-surgical early-
stage breast cancer patients (n=60) [22]. Only one large-scale study randomized study of
reflexology (n=385) supported its efficacy for management of cancer-related symptoms and
improving physical functioning among advanced breast cancer patients in treatment [23].

Receiving regular reflexology from a professional provider may not be feasible or
sustainable during cancer treatment due to the need to travel to the provider’s office and pay
out of pocket for services. The involvement of unpaid lay caregivers in the home may be a
significant avenue for the delivery of supportive care [24-28], especially since symptom
management is needed over an extended time during the cancer treatment. Lay caregiver is
defined as someone who provides unpaid assistance to a patient with a chronic or disabling
condition such as cancer [25,26], and is identified by the patient as their caregiver [24,27].
Lay caregivers are often friends or family members, and the number of caregivers supporting
patients with cancer continues to grow with an estimated 2.8 million in the United states in
2015 [29].

Due to the involvement of home-based lay caregivers in the assistance with symptom
management, the purpose of this work was to determine the effects of a home-based
reflexology intervention delivered by a friend/family caregiver compared to attention control
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among women with advanced breast cancer undergoing medical treatment. Prior work has
established the feasibility of training a lay person in reflexology [30-33]. In addition,
clinically significant symptom improvements among cancer patients have been reported in
association with reflexology-type therapies delivered by lay caregivers [20,34]. In a three-
arm randomized trial, Wyatt et al. [23] compared reflexology delivered by a practicing
reflexologist, a foot manipulation delivered by research staff who were naive to reflexology,
and conventional care among advanced breast cancer patients. They found positive effects
for both practicing reflexologists and lay provider-delivered reflexology compared to
controls. Building upon these somewhat unexpected results of the success of lay providers
who were members of the research staff, the present randomized controlled trial (RCT)
asked friend or family caregivers of advanced breast cancer patients to deliver reflexology in
the home-based setting.

The aims of this study were:

1. To determine the effects of a 4-week, home-based reflexology intervention
delivered by a friend/family caregiver compared to attention control on: a)
patient symptom severity and interference with daily activities at study weeks 1-
4,5 and 11 (primary outcome); b) functioning and satisfaction with life
(secondary outcomes) at study weeks 5 and 11; c) perceived social support and
quality of patient-caregiver relationship at study weeks 5 and 11 (potential
mediators).

2. To determine if the effects of the reflexology intervention on symptoms,
functioning, and satisfaction with life are mediated by the perceived social
support and quality of relationship with the caregiver.

This RCT enrolled 256 patient-caregiver dyads that were randomized to either 4 weeks of
reflexology or attention control. The intervention effects were assessed during the 4-week
intervention, immediately post-intervention at study week 5 and at week 11 follow-up.

Participants

Patient inclusion criteria were: 1) age = 21; 2) stage |11 or IV breast cancer; 3) able to
perform basic activities of daily living; 4) undergoing chemotherapy, targeted or hormonal
therapy at the time of enrollment; 5) able to speak and understand English; 6) having access
to a telephone; 7) able to hear normal conversation; and 8) cognitively oriented to time,
place, and person (determined via recruiter). Patient exclusion criteria were: 1) diagnosis of
major mental illness in the medical record and verified by the recruiter; 2) residing in a
nursing home; 3) bedridden; 4) currently receiving regular reflexology; or 5) diagnoses of
symptoms of deep vein thrombosis or painful foot neuropathy.
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Friend/family caregiver inclusion criteria were: 1) age =18; 2) able and willing to provide at
least one 30-minute protocol session per week for 4 consecutive weeks; 3) able to speak and
understand English; 4) access to a telephone; 5) able to hear normal conversation; and 6)
cognitively oriented to time, place, and person (determined via recruiter). Exclusion criterion
was: 1) unwilling to perform a return demonstration of the protocol according to training
procedures.

Procedures

Dyads were recruited from nine community-based oncology clinics and two comprehensive
cancer centers in the Midwest. Patients identified a friend or family member (caregiver)
willing to be instructed in the 30-minute reflexology protocol, and provide at least one
weekly session over four consecutive weeks. Informed consent was obtained from both
members of the dyad, patient and caregiver. The investigators’ university granted
Institutional Review Board (IRB) approval, and subsequently from all recruitment sites.
Outcome data were collected at baseline, week 5 (immediately post-intervention) and week
11. Telephone interviews were administered by trained interviewers who were blinded to
dyad group assignment. Patients” medical records were abstracted for the 11-week study
participation period by clinic personnel.

Randomization

Following the baseline interview, randomization to either caregiver-delivered reflexology or
attention control was implemented from the central study office using a minimization
procedure. Balancing variables were recruitment location, presence of metastasis, type of
treatment (hormonal therapy only versus other combinations of chemotherapy, targeted and
hormonal therapies) and the level of fatigue at baseline (<7 versus 7+ according to an
established cut-off) [35].

Intervention protocol

Intervention fidelity was assured through established methods outlined by the NIH
Treatment Fidelity Workgroup for consistency in dose, provider training, delivery, receipt
and enactment of the intervention [36].

Reflexology protocol

Training and Delivery—Dyads randomized to the reflexology group were contacted by a
study reflexologist to schedule friend/family caregiver training in the home. The cancer-
specific protocol includes 9 reflexes on the foot as validated in previous work [23]. This
protocol requires a thumb-walking pressure over each reflex, with a duration of 15 minutes
per foot, totaling a 30-minute session. Caregiver training consisted of two home visits by a
study reflexologist. The first visit was used to demonstrate the specific study protocol and
train the caregiver to perform the stimulation of 9 reflexes, until a return-demonstration on
the reflexologist by the caregiver was performed with 90% accuracy. Session one was then
performed on the patient by the caregiver, while the reflexologist observed and coached.
During the caregiver delivery of session two to the patient, the study reflexologist observed
and offered adjustments in technique as needed. Two additional weeks of one or more

J Pain Symptom Manage. Author manuscript; available in PMC 2018 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whyatt et al.

Measures

Page 5

sessions per week were delivered by the caregiver to the patient without the reflexologist
being present. Illustrated directions and a contact number were left with the dyad to support
their independent delivery of sessions during weeks 3 and 4 of the intervention timeframe.

Data Collection During Intervention—Weekly symptom assessment calls were made
to all patients during weeks 1-4; these calls also queried the number of reflexology sessions
they received in the past week. At least one weekly session was required, but the total
number of sessions was not otherwise restricted. As needed and desired by the dyad,
additional reflexology sessions could be conducted, and their number was tracked during
each of weeks 1-4. In the attention control group, the weekly symptom calls provided social
interaction and attention, but no interventions were administered. Caregivers in the
reflexology group were also called weekly to remind them to deliver at least one session per
week. After the week 5 interview, weekly calls were not made, but the dyads could continue
conducting reflexology sessions. Data on the number of sessions delivered between weeks 5
and 11 were obtained during the week 11 interview.

Incentives—Following all data collection, the attention control group was offered a
reflexology session for the patient or protocol training for their friend or family caregiver.

Demographic information collected in the baseline interview included patient’s age, race,
ethnicity, level of education, employment, income, and relationship to the caregiver. The
number of comorbid conditions was assessed using the Bayliss tool that queries 20
conditions [37], omitting the cancer item since all patients had breast cancer. Data on cancer
stage, recurrence, metastasis, medical treatments administered during the study were
obtained from the medical records. The number of CIH therapies used at baseline was
determined using a checklist of 25 therapies.

The M.D. Anderson Symptom Inventory (MDASI) [35] was administered at baseline, weeks
1-4, 5 and 11. It evaluates severity of 13 symptoms (i.e., pain, fatigue, nausea, disturbed
sleep, distress, shortness of breath, difficulty remembering, decreased appetite, drowsiness,
dry mouth, sadness, vomiting, numbness/tingling) on a scale from 0=not present to 10=as
bad as you can imagine, and the interference of these symptoms with daily life on a scale
from 0=does not interfere to 10=completely interferes. Reliability and validity of the
instrument are established [35]. Summed symptom severity and interference scores were
derived from this instrument.

Physical functioning and satisfaction with participation in social roles were measured using
Patient Reported Outcomes Measurement Information System (PROMIS) tools, which have
good evidence of reliability and validity [38,39]. Four-item short forms were administered at
baseline, weeks 5 and 11. Higher scores indicate more of the construct being measured. The
T-score rescales the raw score into a standardized score with a mean of 50 and a standard
deviation 10 for the general population.
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Quality of Life Index (QL1)[40] measured satisfaction with life at baseline, weeks 5 and 11.
The QLI reflects both satisfaction and importance regarding various aspects of life, using 30
items for each. Importance ratings are used to weight satisfaction responses, so that scores
reflect satisfaction with the aspects of life that are valued by the individual. The total QLI
score summarizes four domains: health and functioning, psychological/spiritual domain,
social and economic.

Multidimensional Scale of Perceived Social Support (MSPSS) Tool [41] was administered at
baseline, weeks 5 and 11. The two four-item subscales measuring perceived social support
from friends and family were utilized in this study. Items are rated on a 7-point scale, with
higher scores reflecting higher perceived social support. The MSPSS has exhibited
concurrent, construct, and discriminant validity; as well as internal consistency and test-
retest reliability, and a sound factor structure [42].

Quality of Relationship Tool [43] was administered at baseline, weeks 5 and 11. It consists
of six items designed to assess the quality of a specific relationship and has established
reliability with a sample of married couples. It is modified to capture patients’ perception of
the quality of relationship with their friend/family caregiver. Items are rated on a 5-point
scale with lower scores indicating better quality of relationship.

Baseline characteristics were summarized by study group for outcome values and potential
covariates. Attrition rates and reasons were compared by study group. The main analysis
followed the intent-to-treat approach and included all participants who completed at least
one post-baseline assessment regardless of their adherence to the intervention protocol.
Linear mixed effects (LME) models were used to relate repeated measures of primary and
secondary outcomes and potential mediators to study group, while controlling for outcome
values at baseline. The main (time-averaged) group effect was of interest as reflected by the
coefficient of the study group variable, and its significance was tested. For six repeated
measures of symptom severity and interference, the group by time interaction was added to
the LME model to further evaluate the process of change in symptoms. The least square
(LS) means by study group at each week were output from the model, and differences
between them were tested to assess potentially changing intervention effect as time
progressed.

To test for mediation, perceived social support or quality of relationship (one at a time) was
entered as a time-varying covariate into the LME models for primary and secondary
outcomes that were significantly different by study group. The change in the significance of
the study group variable after controlling for social support was used to determine whether
mediation had occurred.

All statistical tests were two-sided. Since the primary and secondary outcomes were
specified a priori, .05 level of significance was used. All analyses were conducted in SAS
9.4 [44].
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The flow of participants through the study is depicted in Figure 1. The consent rate for the
dyad, i.e., patients and caregiver, was 37%. Distributions of symptom and other outcomes
did not differ at baseline by study group (Table 1). The reflexology group had a mean age of
58 years, while the attention control group had a mean of 55 years, (p=.02). Because age
could be a prognostic factor for symptom severity, it was controlled for in all later analyses.

The characteristics of the drop-outs did not differ by study group (data not in Tables). The
attrition rates after randomization were 30% in the reflexology group, and 29% in the
attention control group (Figure 1). Most frequently, attrition occurred due to inability to
reach the participant over the telephone for data collection. A total of 7 women (5 in the
reflexology group and 2 in the attention control) dropped out for the reasons of being too
sick, going into hospice or death during the 11-week study. In the reflexology group, an
average of 4.4 sessions (standard deviation 3.3) were delivered by the caregivers over the 4-
week intervention period (1.1 per week), while during the following 6 weeks, the mean was
3.6 (standard deviation 6.1), corresponding to 0.6 sessions per week on average.

The primary analysis of the main (time-averaged) intervention effect on primary and
secondary outcomes revealed significant reductions in summed symptom severity in the
reflexology group compared to attention control (mean difference —4.34, standard error (SE)
1.85, p=.02) and interference (mean difference —3.69, SE= 1.39, p<.01, Table 2). No
statistically significant differences between study groups were observed for the physical
function or satisfaction with life. Satisfaction with participation in social roles was on
average better in the reflexology group, but the difference did not reach statistical
significance (p=.06; Table 2).

There were also no differences between study groups in quality of patient-caregiver
relationship at weeks 5 and 11. The perceived social support was higher in the attention
control group but the difference was not statistically significant (p=.08; Table 2). Since there
was no intervention effect on potential mediators, further mediation analyses were not
warranted. Controlling for the social support and quality of patient-caregiver relationship did
not attenuate the effects of study group on symptom outcomes; stronger quality of
relationship was associated with lower symptom interference (coefficient=2.46, SE=1.07,
p=.02).

Finally, further examination of the process of change in symptoms revealed that significant
reductions in symptom severity in the reflexology group compared to attention control began
at week 2 (p<.01) and continued at weeks 3-5 (Table 3). The differences were smaller at
week 11 follow-up; however, the overall longitudinal pattern depicted in Figure 2 was
consistent with the main time-averaged group effect presented in Table 2. A similar
longitudinal pattern was seen for the summed symptom interference (Table 3 and Figure 2).
When individual symptoms comprising the MDASI were examined, substantial significant
differences seen for the summed indices were observed for the symptoms of fatigue and
pain, indicating that these two symptoms were most responsive to the reflexology
intervention.
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Discussion

As earlier mentioned, this RCT grew out of previous work that demonstrated the efficacy of
reflexology delivered by not only trained reflexology practitioners but also by study staff lay
providers who were naive to reflexology [23]. Due to this unexpected finding, it became
important to evaluate friend or family caregivers as home providers. The present study
trained lay caregivers in reflexology delivery to determine if symptom benefits were
possible, and indeed, the symptoms improved.

Due to the demonstrated efficacy for symptom management from trained caregivers,
promoting the availability of such care would be beneficial to patients. While the literature
most often described caregiver training in psychosocial interventions, few caregivers are
trained in comprehensive psychomotor symptom management interventions such as
reflexology [32,45,46]. The potential of such home-based interventions should be seen as an
important adjunct to formal care. Friend and family caregivers can provide home-based
interventions when needed for symptom management as opposed to scheduling
appointments for some time in the future with practitioners. In addition, home-based
delivery minimizes the financial expenses and potential exposure to outside contaminants for
immunocompromised patients with advanced disease. The findings from this research
demonstrate the possibility of an accessible and efficacious caregiver-delivered home-based
intervention.

In terms of sustainability of study outcomes, a reduced effect was noted at week 11. This
could be explained by lower adherence to the conduct of regular weekly sessions once
weekly calls with reminders from research staff were discontinued. These findings are
consistent with the literature that suggests the importance for continued caregiver support to
sustain patient outcomes [47-49]. The Institute of Medicine also recommended that
healthcare professionals establish programs to assist informal caregivers in management of
their caregiving role [50].

An important factor that must be considered is the impact of this intervention on the dyad
relationship. It is conceivable that a successful intervention for the patient might not derive
benefits for the dyadic relationship. The HRQOL of both members must be considered and
preserved. In a meta-analysis, Waldron et al. reported that among 84 cancer caregiver
studies, spouses and women were the most distressed categories of caregivers [45]. In the
present study, the vast majority of male caregivers were spouses, not allowing a further
investigation of caregiver sex versus spousal relationship. Burridge et al. found that
caregivers are caught in a paradox whereby their health needs may become subsumed by the
patient’s [51]. In contrast to these reports, from a social standpoint, the dyadic relationships
in the present study were not different in quality when compared to dyads in the control
group. Specifically, the involvement of friend or family caregivers in the delivery of
reflexology to patients was not associated with strains on the patient-caregiver relationship
or social support from the patient’s perspective. The finding of no impact on dyadic
relationships in the present study may be due to the majority of male caregivers in this study
as opposed to the study by Waldron et al. [45].
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The finding of the stable social relationship in this study points to the need to consider other
potential mechanisms of action of reflexology, such as underlying biology. To date, the
potential physiologic mechanisms suggested in the literature include: activation of receptors
to release oxytocin for its positive effects on well-being [52]; facilitation of optimum
circulation, which in turn eliminates toxins and supports immune, nervous, and glandular
systems [53]; activation of the relaxation response [22,54]; and complex inputs and
processing via neuromatrices in the central nervous system [20,55]. These theoretical
mechanisms may or may not be the active ingredient in reflexology, and further research is
needed on the pathways that may explain symptom reduction due to reflexology.

Limitations

The consent rate was lower than other studies enrolling advanced cancer patients [3,4,13].
This was due to the need to enroll both the patient and their friend or family caregiver.
Obtaining two consent forms rather than one presented an additional challenge. The
demographic characteristics of the sample reflected those of populations served by the
participating sites and may not be generalizable to other populations. Diverse oncological
treatments may have caused a variety of drug-induced toxicities. Due to a large number of
drugs and their combinations [56], it was not possible to control for specific toxicities, but
due to randomization, it is unlikely that these toxicities impacted estimates of intervention
effects.

Conclusions

This research has identified that caregiver-delivered reflexology is efficacious in reducing
cancer symptom severity and interference with daily activities. It has further established that
the social relationship between patient and friend or family caregiver is not influenced by
this structured home-based symptom management intervention. This combination of
findings leads to the exciting next steps with research on reflexology and perhaps other
complementary therapies — the exploration of a physiologic mechanism underlying their
efficacy.
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Demographic characteristics and baseline values of the outcomes by study group

Table 1

J Pain Symptom Manage. Author manuscript; available in PMC 2018 November 01.

Reflexology Attention P-value
N=128 Control
N=128
N (%) N (%)
Metastatic cancer
Yes 80 (62) 81 (63) .89
No 48 (38) 47 (37)
Recurrent cancer
Yes 41 (32) 35(27) 41
No 87 (68) 93 (73)
Treatment type
Chemotherapy or targeted therapy (with or w/o hormonal) | 105 (82) 105 (82) .99
Hormonal therapy only 23 (18) 23 (18)
Race
White 105 (83) 107 (84)
Black or African American 13 (10) 13 (10) .87
Other 9(7) 7(6)
Ethnicity
Hispanic or Latino 5(4) 6 (5) .76
Not Hispanic or Latino 123 (96) 122 (95)
Relationship to caregiver
Spouse or partner 70 (55) 71 (56)
Child or stepchild 21 (16) 21 (16) 49
Friend 11 (9) 17 (13)
Other 26 (20) 19 (15)
Caregiver sex
Male 76 (61) 73 (57) .59
Female 49 (39) 54 (43)
Employment
Full time 28 (22) 38 (30)
Part time 10 (8) 12 (9) 32
Other 50 (39) 48 (38)
Retired 40 (31) 29 (23)
Education
High school graduate (or GED) or some high school 29 (23) 29 (22)
Some college or 2-year degree 35 (27) 38 (30) .88
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Reflexology Attention P-value
N=128 Control
N=128
4-year college graduate 30 (24) 33 (26)
More than a 4-year college degree 33 (26) 28 (22)
Marital status
Never Married 14 (11) 13 (10)
Married or Living with Partner 89 (70) 87 (68) .88
Divorcead/Separated 19 (15) 19 (15)
Widowed 6 (4) 9(7)
| Mean (SD) | Mean (SD) |

Age in years | 58.09 (11.62) | 54.80 (10.30) | .02
Number of comorbid conditions | 4.00 (2.54) | 3.35(2.62) | .28
Number of CIH therapies used | 2.61(2.52) | 2.45 (2.47) | .62
MDASI summed symptom severity | 44.49 (24.40) | 42.51 (22.59) | .50
MDASI summed symptom interference | 22.33 (16.05) | 22.55 (15.67) | 91
Severity of fatigue | 5.96 (2.67) | 5.70 (2.80) | 45
Severity of pain | 3.56 (3.09) | 3.57 (3.24) | .98
PROMIS physical function | 41.18 (7.57) | 41.17 (8.12) | .99
PROMIS satisfaction with participation in social roles | 45.61 (8.47) | 44.66 (8.33) | 37
Quality of Life Index (QLI) | 2171431 | 20130469 | 3
Social support (MSPSS) | 6.54 (1.66) | 6.50 (0.83) | .81
Quality of Relationship | 129061) | 1220039 | 20
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Table 2

Page 17

Differences between reflexology and attention control groups averaged over weeks 5 and 11 (main effects):
study group coefficients, their standard errors, test statistics, and p-values

Outcome Coefficient (SE) | T P-value
MDASI summed symptom severity -4.34 (1.85) -2.34 .02
MDASI summed symptom interference -3.69 (1.39) -2.66 <.01
PROMIS physical function 0.195 (0.67) 0.29 77
PROMIS satisfaction with participation in social roles | 1.659 (0.88) 1.88 .06
Quality of Life Index 0.599 (0.36) 1.67 .10
Quality of Relationship 0.000725 (0.07) | 0.01 .99
Social support -0.26 (0.15) -1.76 .08
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