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The effects of foot reflexology on symptoms =

of discomfort in palliative care: a feasibility
study

Marie Lavarelo Marcolin', Andréa Tarot?, Véronique Lombardo', Bruno Pereira®, Axelle Van Lander? and
Virginie Guastella*®"

Abstract

Background In palliative care, the relief of discomfort is sought by an overall approach, combining prescribed
medication and additional therapies, such as foot reflexology (FR). The main objective of this study was to assess the
feasibility of FR in a population of inpatients in a palliative care unit (PCU).The precariousness of the patients led us to
perform a feasibility study and not a cohort study from the outset. Its secondary objective was to assess the impact of
an FR session on some symptoms of discomfort (anxiety, pain, troubled sleep, and psychological distress).

Methods This is a feasibility study designed as a randomized controlled two-arm therapeutic trial. One arm tested FR,
the other an active control, massage therapy (MT). The evaluators were blinded.

Results FR was feasible for 14 patients out of the 15 included in the FR group (95% Cl [68%; 100%]). These patients
were in the palliative care phase of cancer, motor neuron disease, or terminal organ failure. Concerning the symptoms
of discomfort, ESAS sleep quality score was on average 3.9 (£ 2.5) before a session in the FR group. It was improved to
an average of 3 (£2.3) on the day after the session (effect-size =0.38 [0.03; 0.73]).

Conclusion This study confirms the feasibility of an FR session for patients hospitalized in a PCU. It resulted in a slight
improvement in sleep quality. For other discomfort symptoms such as anxiety, pain and distress, FR yielded a non-
significant improvement. Significant results would have needed a larger cohort.

Keywords Foot reflexology, Massage therapy, Palliative care, Sleep quality, Anxiety, Pain sleep disorders

Introduction

Palliative care seeks to improve quality of life by reliev-
ing discomfort through pharmacological or other treat-
ments. Among the symptoms of discomfort frequently
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comprehensive multidisciplinary care. The therapies
used, most often anxiolytics and opioid analgesics [6],
can produce side effects such as confusion and drowsi-
ness that impact on the patient’s quality of life and rela-
tionships with their family. We looked for non-drug
approaches to improve these symptoms. Foot reflexology
(FR) is one such non-iatrogenic addition to drug therapy.

FR consists of a massage of specific points on the foot,
aimed at stimulating reflex arcs (hence the term "reflex-
ology"), each zone corresponding to a specific organ [7,
8]. FR commonly exerts pressure on specific areas of the
foot. These areas (so-called reflexes) are assumed to cor-
respond to a specific body part or organ, which in theory
allows the practitioner to remotely stimulate the func-
tions of these organs and regulate the energy circulation.
This practice aims to relax and restore homeostasis. In
some randomized trials, FR has been shown to be effec-
tive in reducing anxiety and pain and in improving sleep
quality in cancer patients [9-11]. The results obtained
were encouraging and significant, but their power was
low [12, 13]. Many publications report on the use of
FRin obstetrics [14, 15], surgery [16], cardiology [17,
18], pediatrics [19, 20], hematology [21], radiology [22],
and orthopedics [23], with significant results. However,
there were none on palliative care. The primary objective
of this study was accordingly to evaluate the feasibility
of FR in a population of patients hospitalized in a PCU.
Its secondary objective was to study the effectiveness of
a FR session on the relief of discomfort symptoms such
as anxiety, pain, poor sleep quality, and psychological
distress. Drug response was also evaluated. Moreover,
the precariousness of the patients in palliative situation
led us to perform a feasibility study instead of a cohort
study because we could not know if patients could keep
the same position all treatment long and if they could tol-
erate the treatment anymore.

Methods

Study design

This is a feasibility study designed as a randomized, con-
trolled, two-arm therapeutic trial and its reporting is
based on the Consolidated Standards of Reporting Tri-
als (CONSORT) 2010: extension to randomized pilot and
feasibility trials. Eligible patients were randomly assigned
in a 1:1 ratio to foot reflexology group or active control
massage therapy, using a password-protected web-based
randomization system and randomization code based on
computer-generated through randomly permuted blocks.
One arm tested FR as a non-invasive physical interven-
tion. FR is a systematic intervention in which apply-
ing some pressure to any particular points on the feet
and hands give impacts on the health of related parts of
the body (stimulation of reflex zones corresponding to
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specific areas of the body [7, 8]). The other arm tested
an active control, namely massage therapy MT. MT [24]
takes shape through touch and a sequence of movements
on all or part of the body, that allows relaxation, fitness,
reassurance, communication or simply well-being".
The study was approved by the CPP (personal protec-
tion committee) Sud Ouest et Outre Mer III, Decembre
16, 2020. The number of the Clinical Trials registration
is NCT04561271, 23/09/2020. The study took place in
the PCU of the Clermont-Ferrand University Hospital.
Patients were included between January 2021 and June
2021.

Sample and measures

Selection of patients

We included adult patients, hospitalized in the PCU, with
an alertness score ranging from+1 to—3 on the Rich-
mond scale [25, 26], able to give their informed consent
to take part in the research and affiliated to a social secu-
rity scheme. Patients were recruited on arrival, consecu-
tively. There were no refusals and consent was obtained
within the first 24 h.

Patients with painful bone metastases in the feet, plan-
tar pressure sores, symptomatic distal peripheral neurop-
athy of the lower limbs, amputation of one or both feet,
impaired alertness, and patients who refused to partici-
pate, were confused, or under legal protection were not
eligible for inclusion.

Study protocol

Patients were presented with the study protocol, allowed
a 24-h decision period, and given an information and
consent form they had to sign. Patients who agreed to
take part in the study were randomized to FR or MT.
Both treatments involved the foot only, to maintain
patient blindness until the end of the protocol. Patients
in the MT group were then offered an out-of-protocol FR
session. The flowchart is shown in Fig. 1.

The session was performed by a caregiver trained in
FR and MT. The patient was made comfortable, either
lying on their back, in a half-sitting position in bed, or
sitting in a chair. The procedure lasted 15-20 min, was
performed with sweet almond oil and was accompanied
by soft music. The treatment was a method with sliding
movements on the reflex zones. It was applied in two
phases: a relaxation phase where the areas corresponding
to the diaphragm and the rib cage were worked on, fol-
lowed by a more specific phase where anxiety, pain and
sleep quality were worked on according to the patient’s
needs (areas of the brain, intestines, musculoskeletal sys-
tem, sinuses, solar plexus, urinary tract, and lungs), and
ending with a further relaxation phase.
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Fig. 1 Flowchart.

The survey was carried out by means of questionnaires,
filled in by the patient either alone or with the help of a
member of the team, 24 h before the session, just before
the session, and 24 h after the session. Consumption
of analgesics and anxiolytics was recorded 24 h before
and 24 h after the session (the survey recorded the con-
sumption or not of "on-demand" treatments, present in
advance prescriptions: benzodiazepines, neuroleptics,
paracetamol, opioids, and co-analgesics).

Measurements

The primary endpoint was the feasibility of a FR session
for a palliative care patient in the PCU. Feasibility was
defined by the conduct of a session in satisfactory con-
ditions, i.e., for a duration of 15-20 min and a patient
position maintained throughout, whether lying supine,
half-sitting or sitting.

The secondary endpoints assessed symptoms of dis-
comfort (anxiety, pain, poor sleep quality, distress). Anxi-
ety, pain and sleep quality were assessed using the ESAS
scale. This is a validated palliative care scale [27] with
scores ranging from 0 (symptom absent) to 10 (symp-
tom at worst possible severity). A change of 1 point
or more was considered significant [28]. Distress was
defined in cancer care in 2003, based on the work of an
interdisciplinary group, as "an unpleasant experience
of an emotional, psychological or spiritual nature that

interferes with the ability to manage one’s treatment. It
extends along a continuum from feelings of vulnerabil-
ity, sadness, fears, to more serious issues such as anxiety,
panic attacks, depression or identity crisis [29, 30]. It is
assessed by the Distress Thermometer (DT), a visual ana-
logue scale that asks the patient to rate their feelings on
a continuum from "no distress, 0" to "extreme distress,
10". The French version is validated and used in palliative
care [31]. The study evaluators were blinded. The data
were collected using the RedCap software. They were
age, sex, occupational category, whether or not death had
occurred at the time of analysis, involvement of close rel-
atives in accompanying the patient, pathology, patient’s
knowledge of the diagnosis and prognosis, ESAS anxi-
ety/pain/sleep, distress state measured by the DT, status
with regard to COVID (patient and close family), state of
alertness at the time of treatment (measured on the Rich-
mond scale), use of analgesics and anxiolytics, position
during treatment, duration of treatment, and whether or
not a further session was scheduled.

Statistical analysis

Because this was a pilot feasibility study, sample size esti-
mation was based on Fleming’s multi-stage design [32].
This experimental design considering a single group and
sequential analyses enables a study of the feasibility set by
the dichotomous criterion (more precisely its confidence
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interval [CI]) defined as a patient’s session going to com-
pletion (full duration and technical attainment: suc-
cess defined by the performance of a session lasting for
15-20 min, the patient being able to lie supine or stay in a
half-sitting or sitting position). In the light of our recruit-
ment capacity and the literature, a two-stage design was
taken, with a lower bound of maximum non-feasibility
at 50% and an upper bound of minimum feasibility at
75%, with type I error and statistical power at 0.05 and
0.85 respectively. Under these conditions, we needed to
include 15 patients and 13 patients respectively. Depend-
ing on these results, the decision would be made to con-
tinue or withdraw inclusions by acceptance of feasibility
if the upper limit of the confidence interval of the rate of
patients presenting the primary endpoint was exceeded,
or by rejection if was below the lower limit of this con-
fidence interval. At the end of the first stage, 30 patients
were included (15 in the reflexology group, 15 in a control
group). If 12 or more patients out of the 15 presented the
primary endpoint, then the study could be stopped and
the intervention considered feasible. If 8 or more patients
out of the 15 failed to present the primary endpoint, then
the study could be stopped for non-feasibility.

Data were recorded anonymously with REDCap soft-
ware [23]. Data storage and management were performed
according to international guidelines relevant in French
institutions. All data were entered using electronic case
report form and data accuracy was analyzed by data
manager. Data quality control measures were included
queries to identify outliers and missing data. Only the
research assistant and study principal investigator (PI)
were access to protected personal health information.
After inclusion, a unique identifier (linked to the par-
ticipant’s medical record number and a hard copy roster)
was stored in a locked cabinet in the PI's locked private
office). The PI ensured that the anonymity is preserved.
The study PI had accessed to the final trial data set, as will
the biostatistician.

Continuous variables were expressed as mean and
standard deviation or the median and interquartile range,
according to their statistical distribution. The assump-
tion of normal distribution was tested by the Shapiro—
Wilk test. Comparisons between randomization groups
for quantitative variables (symptoms changes between
values at day of intervention and those 24 h afterwards)
were performed with Student’s ¢ test or the Mann—Whit-
ney test when conditions for the ¢-test were not met.
Homoscedasticity (equality of variances) was analyzed
by the Fisher-Snedecor test. The comparisons concerning
categorical variables were performed with chi-squared
or Fisher’s exact tests. Paired comparisons (within ran-
domization group analyses) were conducted with the
paired Student test or the Wilcoxon test. As the primary
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objective of this study was feasibility, primary analysis
was carrie out in a per-protocol population. However, a
sensitivity analysis was carried out in the intention-to-
treat population with a last-observation-carried-forward
imputation approach. All analyses were generated with
Stata software, version 15.0 (StataCorp, College Station,
US). A two-sided p value of less than 0.05 was taken
to indicate statistical significance. Results were also
expressed as standardised median differences (SMD for
between-group differences) and effect-size (ES for within
group differences) with 95% confidence intervals. No cor-
rection for multiple testing was applied in the analysis
of secondary outcomes or subgroup analysis. Because of
the potential for type 1 error due to multiple compari-
sons, findings from analyses of secondary endpoints were
interpreted as exploratory.

Results

The study took place at the PCU of the Clermont-Ferrand
Teaching Hospital. The inclusion period was from Janu-
ary 2021 to June 2021. 30 patients were included: 15 in
the FR group, 15 in the MTgroup.

Concerning the health status of the included patients,
24 (80%) had cancer (11 (73.3%) in the FR group, 13
(86.7%) in the MT group). Detail data are reported in
Table 1.The cancers included 9 lung, 4 colonic, 3 pan-
creatic, 2 ovarian, 2 gastric, 2 renal, 1 breast, and 1 bone.
The metastatic lesions were in lymph nodes in 11 of the
included patients. 11 patients had bone metastases, 9
had lung or pleural metastases, 7 had liver metastases,
and 7 had peritoneal metastases. 6 patients had brain
metastases. 2 patients had adrenal metastases. For the
non-neoplastic diseases, 4 patients (13.3%) had a neu-
rodegenerative disease such as motor neuron disease (2
(13.3%) in each group). The remaining 2 patients in the
RP group had end-stage kidney failure in one case and
mesenteric infarction in the other. Finally, 4 (13.3%)
patients had end-stage organ failure (2 (13.3%) in each
group). The patients included were all negative for
COVID-109. This information was not always available for
the patients’ relatives.

FR was feasible for 14 of the 15 patients included (95%
CI [68%; 100%]). The patients were terminally ill, with
cancer, motor neuron disease, or end-stage organ failure,
and had no cognitive impairment or confusion. All were
able to maintain the same position throughout the ses-
sion. Of the 30 patients, half chose the supine position
(8 (53.3%) in the FR group, 7 (46.7%) in the MT group),
the other half the half-sitting position (7 (46.7%) in the
FR group, 8 (53.3%) in the MT group). Of the patients
included in the study, 17 (60.71%) received a second
session.
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Table 1 Baseline comparison between randomization groups, Foot Reflexology FR and Massage Therapy MT
Foot reflexology Massage Therapy All
n=15 n=15 n=30
Sex female, n (%) 10 (66.7) 10 (66.7) 20 (66.7)
Age (mean = sd) 63.74+15.1 63.84+14.8) 63.8+14.7
(minimum — maximum) 40-97 34-85 34-97
Family status
Married 8 (40.0) 9(53.0) 14 (46.7)
Widowed 4 (26.6) 4 (26.6) 8(26.7)
Single 3(20.0) 2(133) 5(16.7)
Divorced 1(6.7) 1(6.7) 2(6.7)
Partner 1(6.7) 0(0.0) 1(3.3)
Occupational status
Retired 10 (66.7) 8(53.3) 18 (60.0)
Active 4(26.7) 4(26.7) 8(26.7)
Unemployed/unknown 1(6.7) 3(20.0) 4(13.3)
Occupation
Artisan 1(9.1) 2(20.0) 3(14.3)
Trader 1(9.1) 0(0.0) 1(4.7)
Manager, higher intellectual 4(36.4) 0(0.0) 4(19.0)
Intermediate 0(0.0) 3(30.0) 3(14.3)
Employee 5(454) 5(50.0) 10 (47.6)
Disease
Cancer 11(73.3) 13 (86.7) 24 (80.0)
Neurodegenerative disease 2(13.3) 2(133) 4(13.3)
Organ failure 2(13.3) 2(13.3) 4(13.3)
Relative presence (number of patients) 15 (100) 14(93,3) 29 (96.7)
Patients informed of diagnosis 15 (100) 15 (100) 30 (100)
Patients informed of prognosis 15 (100) 15 (100) 30 (100)
Palliative phase 15 (100) 12 (80.0) 27 (90.0)
COVID 19 infection 0(0.0) 0(0.0) 0(0.0)
Death 13(86.7) 11 (78.6) 24 (82.7)
Richmond Scale 0 value n (%) 13 (86.7) 11(73.3) 24 (80.0)
Anxiety 33+£21 33£34 33+£28
Pain 36+22 28+15 32+19
Sleep quality 43421 46+29 44+£25
Distress 32416 34428 33422

For discomfort symptoms, there was no statisti-
cally significant difference between the randomiza-
tion groups for sleep (SMD= —1 [—2.5; 0.5]), anxiety
(SMD=1 [-0.5, 2.0]) or pain (SMD=1 [—1.0; 3.0]).
However, for anxiety and sleep, the change was statisti-
cally different between the day of the intervention and
the 24 h assessment for sleep (ES=0.38 [0.03; 0.73])
and for anxiety (ES=0.47 [0.02; 0.91]) for the FR group.
For psychological distress, the variation was statistically
different between the randomization groups (SMD =1
[0.0; — 2.5]). The results are presented in Table 2. Sensi-
tivity analysis conducted in the intention-to-treat pop-
ulation highlighted analoguous results.

Concerning the consumption of analgesics, the dif-
ference before and after a session was not significant
(p=1 in the FR group, p=0.6 in the MT group), and
there was no significant difference between the two
groups (33.3% vs. 26.7%) after the intervention. Con-
sumption of weak opioids, paracetamol, and coadmin-
istrative analgesics on demand was low. The difference
in benzodiazepine and neuroleptic consumption before
and after a session was not significant (p=1 for each
drug class, in the MT and FR groups).
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Table 2 Difference between discomfort symptoms the day and 24 h after Foot Reflexology or Massage Therapy

Foot reflexology n=14

Massage Therapy n=15 Standardized median

difference (95%Cl)
Row data Change med [IQR] Row data Changemed [IQR] p-value
Mean +sd Mean +sd

Sleep, mean + standard-deviation

Day of intervention 39425 54430

24 h after intervention 30423 —1[—2,05* 49431 0[—2;0] —1[=25;0.5],

p=0617

Distress, mean =+ standard-deviation

Day of intervention 25+19 34433

24 h afterwards 25+19 0[—1;1] 22+29 —1[-20]* 1[0.0;,—2.5],p=0.049
Anxiety, mean = standard-deviation

Day of intervention 31420 32435

24 h afterwards 22417 0[—-2,0]* 22424 —1[—20] 1[—0.5,20], p=0.855
Pain, mean % standard-deviation

Day of intervention 31+£12 27+15

24 h afterwards 27418 0[—1;1] 17117 —2[—1;0] 1[—10;30],p=0314
Antalgics, n (%)

Day of intervention 6 (40.0) 4(26.7)

24 h afterwards (33.3) 4(26.7)
Anxiolytics, n (%)

Day of intervention 3(20.0) 2(13.3)

24 h afterwards 3(20.0) 2(133)

"indicates p < 0.05 between measures at day of intervention and 24 h after intervention (within randomization groups)

Discussion

The results of this study confirm the feasibility of an FR
session for palliative care inpatients. This patient pro-
file is found in other studies evaluating the efficacy of
non-pharmacological treatment in a PCU, including the
Schubert dressing [33]. The length of the session and the
need to maintain the same position throughout led us to
expect poor tolerance and discomfort. However, of the
30 patients included, only one (3.33%), belonging to the
FR group, was unable to complete a session, which was
shortened to less than 15 min owing to confusion.

Just over half of the patients [17] received a second ses-
sion, outside the protocol. This supports possible repeat-
ability of the treatment. The reasons for not having an
additional session were deterioration of the patient’s clin-
ical condition, impossibility of rescheduling the session,
or a patient not wanting a new session, for reasons which
were not recorded.

Our study has some bias. Although confusion was one
of the non-inclusion criteria of the study, a patient could
have developed confusion between the time of inclusion
and the self-assessment of their symptoms. Confusion is
a common symptom in palliative care situations, espe-
cially terminal ones.

The FR session did not lead to any increase in the inten-
sity of the discomfort symptoms. In most cases it reduced

them. It was in the improvement of sleep quality that the
results were significant. After an FR session, the ESAS
score was improved by 1.1 points. The day after the ses-
sion, patients often spontaneously reported to the doctor
or carers that the treatment had helped them sleep better.
For the other symptoms, inclusion of a larger number of
patients would have been needed to yield more signifi-
cant results. FR could not be shown to be drug-sparing
in the management of anxiety and pain, probably because
of too few patients in each subgroup, the complexity of
their profiles, and the many factors outside the session
that influenced their health status. No significant differ-
ence was found compared with MT except for the symp-
tom of distress. MT reduced distress more significantly.
This result can be explained by the quality of the touch
massage, which was provided in a care relationship deal-
ing with distress and care oriented toward well-being.

No other feasibility study of FR on palliative care patients
is described in the published literature. Altough, this study
confirms the feasibility of an FR session for patients hospi-
talized in a PCU, it did not result in a statistically signifi-
cant improvement in sleep quality. For other discomfort
symptoms such as anxiety, pain and distress, FR yielded
a non-significant improvement. We are currently includ-
ing more patients to support our results, which could also
be strengthened by qualitative analysis. These techniques
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are consistent with the overall care provided in a PCUj i.e,,
intended to improve the quality of remaining lifespan.
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