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Abstract

Background: Patients with multiple sclerosis (MS) have symptoms that affect all facets of their
lives; the most prevalent of these symptoms are pain and fatigue, which significantly lower their
quality of life. The disease's complexity, the challenge of determining appropriate treatment, and the
variety of symptoms underscore the gravity of the situation and the importance of including
complementary interventions along with pharmacological therapy. The Zone foot reflexology
massage (ZFRM) is one of the most popular complementary interventions that seem to be low-risk,
adaptable, inexpensive, easy to use, and quite effective at decreasing pain and fatigue in several
trials. Study aim: Evaluate the responsiveness of pain and fatigue of patients with MS to the Zone
foot reflexology massage. Design: A quasi-experimental design. Setting: Multiple Sclerosis clinic
belonging to the Neurological Diseases Outpatient Clinic, Zagazig University Hospitals, Al Sharqia
Governorate, Egypt. Subject: A purposive sample of 60 adult patients with MS randomly assigned
into two equal groups. Tools: A structured interview questionnaire, a visual analog scale, and a
fatigue severity scale. Results: A statistically significant difference and decrease were observed in
pain mean scores (p = 0.005 & 0.001) and fatigue mean scores (p = 0.004 & 0.001) of study group
patients compared to the control group post-8* and 12" week, respectively, of Zone foot reflexology
massage intervention. Conclusions: The pain and fatigue of patients with MS respond positively to
Zone foot reflexology massage sessions, which reflect the significant effect of Zone foot reflexology
massage in decreasing and improving the pain and fatigue of those patients. Recommendations:
Zone foot reflexology massage should be a key component of provided care for patients with MS in
addition to pharmacological treatments.
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lower their quality of life (QoL) are fatigue and
pain (Gaballah et al., 2023).

Introduction:

Multiple sclerosis (MS) is a long-term
autoimmune condition linked to inflammation
mediated by the central nervous system. The
immune system targets the myelin sheath that
surrounds nerve fibers in multiple sclerosis,
which impairs brain-to-body communication.
One of the main pathological characteristics of
MS that affect the brain and have a variety of
consequences on nerve impulse conduction is
inflammation and demyelination of spinal nerve
cells (Gaballah et al., 2023). MS causes a variety
of functional abnormalities, including fatigue,

Fatigue is one of MS's most incapacitating
symptoms, which frequently appears as the initial
symptom and persists throughout the illness
(Power et al., 2021). Up to 90% of MS patients
have been reported to experience it; which might
be cognitive (slowed processing speed or mental
exhaustion) or physical (arm or leg fatigue). Its
exact cause is unclear. On the other hand, some
forms of fatigue might be brought on by pain,
nighttime waking from bladder malfunction, or
the effort required to carry out daily tasks (Alain

pain, incontinence, cognitive issues, psychosocial
issues, and physical impairment (such as
weakness, stiffness, sensory dysfunction, and
visual loss) (Amatya et al., 2019). In MS patients,
the most prevalent complaints and symptoms that

L. Fymat, 2023). Furthermore, according to
earlier research, between 40 to 80 percent of MS
patients reported having excruciating pain, and 44
percent reported having trouble carrying out daily
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tasks (Jensen et al., 2009; Johansson et al.,
2007).

Chronic  MS  symptoms,  perceived
ineffectiveness, and negative reactions to
immune-modulating treatments may raise
interest in complementary and alternative
therapies like reflexology, acupuncture, yoga,
heliotherapy, and exercise, which are frequently
used to manage symptoms and enhance the
quality of life (QoL) (Claflin et al., 2018).
According to Sari et al.,, (2020), individuals
with numerous chronic conditions can benefit
from complementary therapies, which are risk-
free, safe, and effective methods that can be used
alone or in conjunction with other approaches.

Instead of providing patients with traditional
nursing care, nursing is now frequently using
complementary therapy as part of nursing care
to enhance and implement holistic care (Naseri-
Salahshour et al., 2019). Nursing
complementary interventions are considering
noninvasive techniques without negative effects
that can improve everyday living activities,
reduce fatigue severity, and offer patients greater
safety. They use in conjunction with standard
nursing care. Examples of these techniques
include energy conservation, therapeutic
exercises, and reflexology (Arji et al., 2022).

One of the most often used complementary
and alternative therapies that can be helpful
when used alongside other treatments for a
chronic condition is reflexology (Venugopal et
al.,, 2023). Reflexology is a type of massage
therapy that targets particular body points. It is
based on the theory that applying pressure to
these points affects the health of the body part
that corresponds to each point (Ebrahimi et al.,
2020). According to Kartka & Ulfa (2020), the
technique's method of action entails stimulating
specific body parts to promote circulation,
vitality, and relaxation while preserving
homeostasis.

Zone foot reflexology massage is the most
popular kind of reflexology, sometimes referred
to as foot reflexology or reflexology massage. It
is founded on the idea that particular regions on
the soles of the feet represent various bodily
parts and functions. It is thought that these reflex
zones can be triggered by appropriately applying
pressure and stimulation to specific locations,
which would promote therapeutic effects by

boosting blood flow, nutrients, nerves, etc. (He
MY et al., 2024). There are a number of theories
regarding the possible mechanisms of zone foot
reflexology massage. They mostly focus on how
electromagnetic fields allow energy to freely
move throughout the body. According to one
idea, foot reflexology can help heal obstructed
energy so that the organs and the body's other
energy fields can communicate more effectively.
Another idea holds that lactic acid crystals that
impede energy flow can be broken up by
applying pressure to particular foot locations
during reflexology (Embong et al., 2016).

MS symptomatic management plays a
crucial role in improving a patient's QoL on a
daily basis; however, it is important to
understand that symptomatic management does
not alter the course of the disease; rather, it
focuses on specific symptoms, offering relief
and improving functionality. Complementary
interventions alongside constant therapy are
often still essential to MS management, allowing
patients to effectively control their symptoms
and maintain their overall QoL (Al-ma'mouri,
2024). So, these interventions should be
implemented for MS patients to achieve a
positive  health outcome by preventing
consequences from the disease's progression and
negative drug effects (Hauser & Cree, 2020).
The research indicates that ZFRM is a simple,
non-invasive, inexpensive, and side-effect-free
therapy that can help with cancer symptoms,
sleep disruptions, and other health issues (He
MY et al., 2024); thus, with the right training,
nurses can do it as easily as professional
practitioners in order to promote relaxation and
healing of those patients (Gaballah et al., 2023).

Significant of study:

Approximately 2.8 million people worldwide
suffer from MS, with women being twice as
likely to receive a diagnosis (Walton et al., 2020).
MS significantly impacts function, economics,
and QoL and typically affects people in their early
adult years (Ando et al., 2022). Pain and fatigue
are the worst symptoms of MS, affecting 55% to
90% of patients worldwide (Salehi et al., 2020).
Between 10% and 15% of people may experience
negative side effects or find pharmaceutical
therapies ineffective (Claflin et al., 2018). The
everyday QoL of patients with MS is greatly
enhanced by symptomatic management; thus, to
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help persons with MS live better lives, alongside
disease-modifying therapies, complementary
interventions are essential for improving
symptomatic control (Al-ma'mouri, 2024). Zone
foot reflexology massage is the most effective
way to treat various chronic disease symptoms
without posing any risks or being expensive,
according to numerous studies conducted in the
US and other nations (Mirhosseini et al., 2019;
Sajadi et al., 2020).

Aim of the study:

The aim of the study was to evaluate the
responsiveness of pain and fatigue of patients
with multiple sclerosis to the Zone foot
reflexology massage through:

- Assessing the baseline levels of pain and
fatigue in patients with multiple sclerosis.

- Designing and implementing zone foot
reflexology massage sessions on the patients
with multiple sclerosis who are suffering from
pain and fatigue.

- Evaluating the effect of zone foot reflexology
massage on the pain and fatigue levels of
patients with multiple sclerosis.

Research hypotheses:

To achieve the study's aim, the following research
hypotheses were formulated:

- H1: The pain level in study group patients will
respond positively and decrease after Zone foot
reflexology massage sessions intervention
compared to control group patients.

- H2: The fatigue level in study group patients
will respond positively and decrease after Zone
foot reflexology massage sessions intervention
compared to control group patients.

Subjects and Methods

Research design:

A quasi-experimental two-group research
design with pre- and post-tests (repeated
measurements) on the study and control groups
was utilized to conduct the study. A cause-and-
effect relationship between the independent and
dependent variables is investigated using the
quasi-experimental ~ study  approach.  The
dependent variable is the one that is impacted,
whereas the independent variable is the one that is
influenced (Loewen & Plonsky, 2016).

Setting:

The study was conducted in the Multiple
Sclerosis  (MS) clinic belonging to the
neurological diseases outpatient clinic at Zagazig
University Hospitals, Al Shargia Governorate,
Egypt. The MS clinic present on the second floor
of the outpatient clinics building at Zagazig
University Hospitals comprises an examination
room (This area is used for routine examination
and follow-up visits for MS patients) and a
physical therapy room (This room provides
physiotherapy and rehabilitation services, which
are crucial for managing MS symptoms,
including mobility issues).

Subjects:

A purposeful sample of 60 MS patients who
are being treated or monitored in the
aforementioned location; the following were
requirements for inclusion: being at least eighteen
years old, both male and female, having been
diagnosed with MS at least six months prior,
being able to walk without assistance,
experiencing pain and fatigue, not having visual
or hearing impairment, not having previously
used complementary and alternative therapies,
having both right and left feet, not having
vascular disease, ulcers, infections, fractures,
sprains, or surgical procedures in either foot and
not being pregnant. Patients who are currently
receiving other forms of therapy for pain or
fatigue that could skew results, those with severe
cognitive impairment or health conditions that
could interfere with the study, those with foot
injuries or conditions that prevent Zone foot
reflexology massage and patients who are
unwilling to continue the study were all excluded.

Sample size:

The following parameters were used to
estimate the sample size using the Epi Info 7
program: population size 300, 50% prevalence
rate, 95% confidence coefficient, and 10%
tolerable error. A minimum of 60 patients was
needed for the sample. They were split into two
equal groups of 30 patients each at random: 30
patients in the study group received the Zone
foot reflexology massage in addition to their
routine treatment, and 30 patients in the control
group received routine treatment with no
additional intervention. The sample size was
calculated based on Ronser, (2016) using the
following equation:
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Data collecting tools include:

Tool I: A structured interview questionnaire:
It was designed by the researchers after
reviewing related pertinent literature (Ma et
al., 2023; Racke et al., 2022; Dikmen et al.,
2019) to assess the patients' demographic and
medical history. It had the following two parts:

- Part 1: Socio-demographic characteristics:
Five items concerning the patient's age,
gender, degree of education, marital status,
and occupation were included in this part.

- Part 2: Medical history information: This
part was used to evaluate the patient's medical
history; it included information on the type of
MS, neurological symptoms, and drug use
status.

Tool II: The Visual Analog Scale (VAS): It was
created by Bond & Pilowsky (1966) and is
used to convert numerical values that are not
quantitatively measurable. The researchers
adopted it to assess the pain level of the
studied patients. The scale has gained
acceptance in international literature and has
shown itself to be a very dependable tool. "No
pain = 0 points" and "unbearable pain = 10
points" are written on a 10-cm horizontal line.
By having each patient actively participate
and rate their pain on a scale from 0 to 10,
with specific implications for each score,
researchers can determine the degree of pain
experienced by the individuals under study.

Tool I11: The Fatigue Severity Scale (FSS): The
FSS is adopted from Krupp et al., (1989) to
evaluate the degree and effect of fatigue,
especially in MS patients. The scale addresses
fatigue’s effects on daily functioning,
querying its relationship to motivation,
physical activity, work, family, and social life,
and asking respondents to rate the ease with
which they are fatigued and the degree to
which the symptom poses a problem for them.
FSS scoring system: There are nine items in
the FSS, and each one is rated from 1 to 7, a
low value (e.g, 1) indicates strong
disagreement with the statement, whereas a

high value (e.g., 7) indicates strong agreement.

A higher degree of fatigue is suggested by a
score of 4 or higher, whilst lower degree is
indicated by a score of less than 4. The degree
of fatigue increases with the score's proximity
to 7. A final score is calculated by averaging
the scores for each of the nine items.

Tools validity and reliability:

Five experts from different nursing and
medical specialties were consulted once the data
collection instruments were finalized in order to
evaluate their content validity. This panel, which
included two professors of neurology, two
professors of medical-surgical nursing, and one
professor of physiotherapy, proved essential to
the validation process. These experts evaluated
the tools for applicability, thoroughness, clarity,
and ease of use, and minor adjustments were
made in response to their suggestions. The
internal consistency reliability of every item in the
tools was evaluated using a Cronbach's Alpha test;
the results for VAS (tool II) and FSS (tool III)
were 0.94 and 0.89, respectively.

Ethical considerations:

The study began with approval from the dean
of Zagazig University's nursing faculty and the
ethics committee, in addition to official
agreement from the directors of the
aforementioned study location. Additionally,
prior to data collection, oral consent was obtained
from participating patients to guarantee their full
cooperation and to make arrangements for their
attendance. These patients received explanations
of the study's nature, methods, and goal. The
participants were also made aware of their
freedom to withdraw from the study at any
moment. Throughout the whole study, complete
confidentiality was maintained, and all patients
were assured that their information would only be
utilized for research purposes.

Pilot study:

The clarity, relevance, comprehensiveness,
comprehension, applicability, and ease of use of
the tool were assessed on six patients or 10% of
the primary study sample. It also aided in
calculating the time needed to do the paperwork
(tools). Patients who participated in the pilot
study were included in the actual study population
because the instruments had not been changed.

Felid of work:
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The current study was carried out in the
following order:

A. Preparatory stage (Assessment stage):

- Data for this study was gathered over a six-
month period, from early April 2024 to
September 2024. The dean of Zagazig
University's nursing faculty and the director of
Zagazig University hospitals provided the
researchers with the required formal approval
before the study was conducted during the
assessment phase. After that, researchers visited
the study site and met with the head nurses and
directors to discuss the goals and procedures of
the study to gain their participation and
agreement.  Additionally, following an
explanation of the study's goal and an
explanation of their rights, including the
freedom to withdraw from the study at any
time, patients who met the eligibility conditions
were encouraged to participate.

After giving their agreement, patients were
randomly assigned to either the study or the
control group, and to make sure that the Zone
foot reflexology massage doesn't conflict with
other therapies, the researchers speak with a
study group patient's physicians before starting
the study and applying Zone foot reflexology
massage and take their consent.

At the start of the study, a baseline assessment
was conducted for each patient in both groups.
This involved interviewing each participant
separately to determine their demographics,
medical history, degree of pain, and fatigue.
The completion of the data-collecting tools
took between 25 and 35 minutes, respecting the
patients' time and ensuring a comprehensive
comprehension of their condition.

B. Planning stage:

- The researcher created the program's goals;
priorities, contents, and expected outcomes
based on the information gathered during the
assessment phase and the examination of
relevant literature, taking into account the
requirements and issues of the patients. To
ensure that all patients are educated and
involved to promote their cooperation during
the intervention, the researcher also created a
booklet about MS disease and Zone foot
reflexology massage, which was given to every
patient in the study group throughout the
implementation stage and given to control
group patients at the end of the study.

C. Implementation stage (intervention stage):

- Regard to patients in the control group had
their usual routine treatment or care and
received no intervention. While study group
patients had two sessions of Zone foot
reflexology massage weekly for a total of
twelve weeks in addition to their usual routine
treatment or care. Also, prior to beginning Zone
foot reflexology massage sessions, the
researchers designed a 30- to 40-minute basic
health education session for the study group
patients. The benefits of Zone foot reflexology
massage for MS patients were briefly discussed
throughout the session, along with the disease's
symptoms, which focused on pain and fatigue.
In order to improve the patient's participation
and cognitive function during the intervention,
the researchers also gave out the booklet.

The researchers distrusted printed schedules
clarifying Zone foot reflexology massage
sessions with date and time as well as place and
text messaging to increase the patients’
cognition. The Zone foot reflexology massage
sessions were applied at the physical therapy
room that belonging to Multiple Sclerosis (MS)
clinic. Each patient has two times sessions per
week for twelve weeks. The Zone foot
reflexology massage sessions were applied to

the study group as follows:

a. Before the Zone foot reflexology massage
session:

- Prior to beginning applying Zone foot

reflexology sessions, a tub of warm water with
salt or apple cider vinegar was prepared, and
patients were instructed to soak their feet in it
for five to ten minutes prior to the session.

To gain access to the soles of both feet, the
patient was told by the researchers to lie supine
with their feet outstretched and a pillow
beneath their knees.

To maintain the patient's safety and comfort,
the researcher who conducted the reflexology
massage took off all hand accessories, clipped
his nails, then washed and warmed his hands to
body temperature before beginning the session.

b. During the Zone foot reflexology massage

session:

- The researcher kept the patient's feet at a
comfortable distance while seated in a chair
close to the end of the bed. First, the
reflexology massage was performed on the
right foot and then on the left foot. A total of
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15- <20 minutes of reflexology massage were
performed for each foot with a total of 30 min
for both feet.

Initially, the researcher applied a generous
amount of olive oil to both palms and spread it
evenly; the process began with a minute of
warm-up exercises on the patient's feet, which
included rotation, Achilles tendon stretching,
sole of the foot release, running the toe on the
soles of the feet, and laundry wringing
techniques; then pressure was applied to the
feet's solar plexus to finish the warm-up
exercises.

Using the thumb, the researcher next massaged
and applied pressure to the top of the patient's
toes for four minutes, focusing on the brain
region locations in the toes. The point of the
toes represents the pituitary gland, the master
gland responsible for the release of endorphins,
which alleviate pain and fatigue as well as
lessen stress and mood swings.

The researcher then proceeded to the patient's
middle foot region and used the thumb-walking
technique to massage these zones for eight
minutes at a moderate pace and steady rhythm
while applying manageable pressure with his
thumb or finger index joint. After that, the
spinal reflex points at the patient's foot were
subjected to reflexology for two minutes.

Lastly, a minute was spent doing foot-
loosening exercises for patients. In fifteen to
twenty minutes, the one-foot session was
finished by applying pressure to the solar
plexus. For the other foot, identical procedures
were then taken.

Fig (1): Foot Reflexology Chart (Rooney, 2019)
c. After the Zone foot reflexology massage
session:

- To help the patient stay alert and prevent any
drowsiness as well as maintain a safe exit from
the session, the researcher massages the
patient's feet gently with both thumbs for a few
minutes after the session ends. Encourage them
to complete each session with a cup of water.
Because it aids in the body's removal of toxins
that might be brought on by muscle contraction,
it is a crucial point.

D. Evaluation stage:

- After 8 and 12 weeks of Zone foot reflexology
massage application to the study group and
after standard treatment or care for the control
group, the same data collection tools (Tool II &
Tool III) used at the pre-test were used post-test
for both groups in order to assess the
responsiveness of MS patients' pain and fatigue
to the Zone foot reflexology massage, which
reflects its efficacy in reducing both complaints.
The basis for this efficacy was the observation
of wvariations (or changes) in the baseline
assessment scores for pain and fatigue levels
between the pre-intervention and post-
intervention phases.

Data analysis:

SPSS software version 25 was used to analyze
the data. According to the patients' descriptive
features, chi-square analysis was used to compare
the study and control groups, and the "y2" value
was provided. Two independent group t-tests
were used to compare the study and control
groups in the measurement of pain and fatigue.
Less than 0.05 p-values were considered
statistically significant (S), less than 0.001 p-
values were considered highly statistically
significant (HS), and higher than 0.05 p-values
were considered statistically insignificant (NS).
Results:

Table 1 reveals that the study group patients'
mean age was 33.36 £ 15.07 years, and the
control group was 37.97 + 9.5 years. The largest
percentage of the patients in both groups was
female (73.2% and 80.0%, respectively), had high
education (56.3% and 60.0%, respectively), and
were married (66.7%). The bulk of the patients
were working (73.2% and 80.0%, respectively).
Generally, all demographic variables show no
statistically significant differences between the
study and control groups. This suggests that both
groups are well-matched in terms of demographic
characteristics, which is a key factor in ensuring
the validity of our study. This robust validity
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instills confidence that any observed effects can
be attributed to the intervention rather than to
demographic differences.

Table 2 shows a highly statistically
significant difference in the types of MS between
the study and control groups (p < 0.001). This
means the distribution of MS types is not equal
between the two groups, with a higher proportion
(70.0%) of RRMS in the study group and more
PPMS in the control group (53.0%). Moreover,
there is a statistically significant difference (p =
0.003) in sensory symptoms between the two
groups, as the lowest percentage (13.4%) of the
study group had numbness and tingling compared
to the control group. On the other hand, there was
no statistically significant difference (p = .754)
between the study and control group patients
regarding drug use status, as 63.3% and 70.0%,
respectively, of them took medication for MS.

According to Table 3, there was no
statistically significant difference (p=0.491) in the
two groups' pain levels during the pre-
intervention phase. While the study group
patients' pain level mean scores were 3.45 + 0.63
at the pre-intervention phase and dropped to 2.04
+ 0.90 post the 12t week of intervention, there is
a statistically significant difference and decrease
(p = 0.005 & 0.001, respectively) between the
study group patients' pain level mean scores post-
8 and 12 weeks of intervention Zone foot

reflexology massage compared to the control
group, whose baseline pain level mean score was
3.62 £ 1.12 and decreased to 3.03 + 1.02 after 12
weeks of traditional care. Even while both groups'
mean pain levels decreased, the study group's
pain level clearly improved and decreased post-
intervention of ZFRM, as compared to the control
group. Additionally, the study group had a highly
statistically significant decrease in pain scores
between the pre- and post-intervention phases of
ZFRM (P’ =0.001).

Table 4 shows that the study group patients'
fatigue level mean score was 6.30 + 1.13 in the
pre-intervention phase, which dropped to 3.59 +
1.35 post-12" week of the Zone foot reflexology
massage intervention, this indicates a statistically
significant difference and decrease (p = 0.004 &
0.001, respectively) in fatigue levels between the
study and control groups post-8" and 12" weeks
of the intervention. Although both groups' fatigue
level mean scores decreased, the study group's
fatigue level showed a more noticeable
improvement and decrease post-intervention of
ZFRM than the control group, whose baseline
fatigue level mean score was 5.88 + 1.61 and
decreased to 5.52 + 1.80 after 12 weeks of
traditional care. Additionally, the study group had
a highly statistically significant decrease in
fatigue scores between the pre- and post-
intervention phases of ZFRM (P0 = 0.001).

Table (1): Frequency and Percentage Distribution of Demographic Characteristics for Patients with
Multiple Sclerosis in the Study and Control Groups (n = 60):

Study group Control group
Ttems (n=30) (n=30) % P-vale
No | %o No | %
Age (years):
<30 9 30.0 10 33.3
> 30 21 70.0 20 66.7 1.062 1000
Mean +SD 33.36 + 15.07 37.97+9.5

Gender:
Male 8 26.8 6 20.0
Female 22 73.2 24 80.0 0.373 0.542
Education level:
Read/write 6 20.0 3 10.0
Intermediate/basic 7 23.7 9 30.0 1.370 0.763
High education 17 56.3 18 60.0
Marital status:
Married 20 66.7 20 66.7
Unmarried 10 33.3 10 33.3 1.265 1000
Occupation:
Working 22 73.2 24 80.0
Not working 8 26.8 6 20.0 4.244 0.120

x%: Chi-square test; Insignificant (p>0.05).
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Table (2): Frequency and Percentage Distribution of Studied Patients according to their Medical

History (n = 60):

Study group
(n=30)

Control group
(n=30)

No

% No

| %

Relapsing-Remitting MS (RRMS) 21

13

Primary Progressive MS (PPMS) 7

16

(<0.001%*)

Secondary Progressive MS 2

1

Neurological Symptoms:

Mobility Issues (muscle weakness) 13

11

Visual Issues (Blurred or double 13
vision)

(0.003%)

Sensory Issues (Numbness, tingling) 4

Multiple Sclerosis drug use status:

Yes 19

No 11

x°: Chi-square test;
* Statistically significant (p<0.05);

*% Highly statistically significant (p<0.001);
Insignificant (p>0.05)

Table (3): Comparison between Study and Control Group Patients with Multiple Sclerosis regarding Pain
Mean Scores throughout Zone Foot Reflexolog

Study group || Control group

Items

(n=30)

(n=30) Paired t-

Mean=SD ||

Mean+SD test value

Pain level measurements:

Pre intervention phase (baseline phase)

3.45+0.63

3.62+1.12 0.694

Post 8" weeks of Zone foot reflexology
intervention.

2.32+0.94

3.09+1.08 2.926

Post 12™ weeks of Zone foot reflexology
intervention.

2.04 +0.90

3.03+1.02 3.951

Test value

2 = 140.643

V2= 22.386

Significance

Paired t-test was used;

Insignificant (p>0.05) x2: Chi-square test;

P’=0.001*

** Highly statistically significant (p<0.001);

P0=0.003*
* Statistically significant (p<0.05);

P’: p value for comparing between before and after foot reflexology in each group.

Table (4): Comparison between Study and Control Group Patients with Multiple Sclerosis regarding

Fatigue Mean Scores throughout Zone Foot Reflexolog

Items

Study group
(n=30)

Massage Intervention Phases

Control group

(n=30) Paired

Mean+SD

t-test

Mean+SD value

Fatigue level measurements:

Pre intervention phase (baseline phase)

6.30+1.13

5.88+1.61 3.018

Post 8" weeks of Zone foot reflexology
intervention.

4.22+1.70

5.56+1.73 3.018

Post 12t weeks of Zone foot reflexology
intervention.

3.59+1.35

5.52+1.80 5.681

Test value

¥ = 167.996

=14.869

Significance

Paired t-test was used;
Insignificant (p>0.05) ;

P0=0.001*

** Statistically highly significant (p<0.001);
x2: Chi-square test;

P0=0.249
* Statistically significant (p<0.05);

PO: p value for comparing between before and after foot reflexology in each group.
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Discussion:

As they are unrelated to the severity or
duration of MS, fatigue, and pain are among the
most prevalent symptoms that might manifest at
any point in the disease's progression (Ng &
Kishimoto, 2021). Given that MS is currently
incurable, healthcare providers should employ
various approaches that can help patients achieve
positive health outcomes, treat relapses, manage
symptoms, improve independence, function, and
safety, and alter or slow the disease's progression
(Alain L. Fymat, 2023). Complementary therapy
has been shown in prior research to be useful in
managing a variety of symptoms, including stress,
fatigue, and bowel and bladder dysfunction, as
well as improving patients' QoL and sleep (Dilek
Dogan & Tan, 2021).

A popular complementary therapy among
people with severe illnesses, particularly those
with MS, is Zone foot reflexology massage,
which is safe and gentle and involves applying
pressure, usually with the thumb and fingers, to
certain reflex points on the feet (Toukabri et al.,
2021). Those who support reflexology suggest
that exerting pressure on these points can affect
how the relevant organs react physiologically
(Mazloum et al., 2024). Because applying
pressure to these reflex zones activates many
nerve terminals in the soles, endorphins are
released, so this procedure promotes comfort,
eases tension, and creates a feeling of calm by
preventing the transmission of pain signals (Xiao
& Tao, 2017). Therefore, this study aimed to
evaluate the responsiveness of the pain and
fatigue of patients with MS to the Zone foot
reflexology massage. A discussion of the current
results will cover four main areas in the following
sequence:

Firstly, the demographic characteristics of
studied patients:

Regarding the demographic characteristics
of the patients under study, the current study

revealed that the study group patients' mean age
was 33.36 £ 15.07 years, and the control group
was 37.97 + 9.5 years. The largest percentage of
the patients in both groups was female, had high
education, was married, and working. Generally,
all demographic variables show no statistically
significant differences between the study and
control groups. This suggests that both groups are

well-matched in terms of demographic
characteristics, which is a key factor in ensuring
the validity of our study. This robust validity
instills confidence that any observed effects can
be attributed to the intervention rather than to
demographic differences. From the researchers'
point of view, the lack of a significant difference
between the two groups in their demographic data
reflects that the baseline of pain and fatigue
disturbances was similar in the two groups.

These results align with those of Mazloum et
al., (2024), who found that there was no
statistically significant difference between the two
groups under study in terms of age, gender, and
marital status (p > 0.05). Additionally, they found
that women made up 59.4% of patients in the
reflexology group and 46.7% of patients in the
footbath group. According to Ozdelikara et al.,
(2024), the majority of participants in both groups
were married. Furthermore, Zidan et al., (2022)
explained that there was no statistically
significant difference (p > 0.05) between the two
groups (control and study) in age, gender, marital
status, and employment. These findings are
consistent with their findings.

The present results also concur with those of
SehatNejad (2021), who explained that the
average age of the participants was 31.87+7.83
years (Reflexology = 33.17+7.51 and Control =
29.73£7.61) and that there was no significant
difference in this variable between the groups
(p=0.1). Additionally, 53% had an academic
educational degree. Age, length of sickness,
marital status, sex, and educational attainment did
not significantly differ among the two groups.

Secondly, the medical history of studied
patients:

Regarding the medical history of the patients
under study, the current study showed that there
was a highly statistically significant difference
in the types of MS between the study and control
groups. This means the distribution of MS types
is not equal between the two groups, with a
higher proportion of relapse-remitting MS
(RRMYS) in the study group and more PPMS in
the control group. Moreover, there is a
statistically significant difference in sensory
symptoms between the two groups, as the lowest
percentage of the study group had numbness and
tingling compared to the control group. On the
other hand, there was no statistically significant
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difference between the study and control group
patients regarding drug use status, as the highest
percentage in both groups took medication for
MS.

The findings of the current study are similar
to those of Zidan et al., (2022), who showed that
the largest percentage of the study group had
RRMS. However, the current study differs from
them in one point, as there is no statistically
significant difference (p > 0.05) between the two
groups being studied in terms of their MS types
(Chi-square = 1.002). As well, Dilek Dogan &
Tan (2021) found that 80% of the patients in the
intervention group had relapsing-remitting
multiple sclerosis (MS) and that 76.7% of the
patients in the intervention group and 80% of the
patients in the control group were taking
medication. The current study results are also in
line with their findings.

Thirdly, study and control group patients'
pain mean scores throughout Zone Foot
Reflexology Massage Intervention Phases:

Regarding the pain level of the studied
patients, the current study found that there was no
statistically significant difference in pain level
between both groups at the pre-intervention phase
(baseline phase) of Zone foot reflexology
massage. While there was a statistically
significant difference and decrease in pain level
mean scores of study group patients post 8" and
12" weeks of intervention Zone foot reflexology
massage compared to the control group, as the
study group patients had a pain level less than the
control group. Although the pain level mean
scores of both groups were decreased, the study
group's pain level showed a more obvious
decrease and improvement post-intervention of
Zone foot reflexology massage compared to the
control group. Also, for the study group, a highly
statistically significant difference and decrease
had occurred in the pain mean scores between the
pre-intervention phase, or baseline, and post-
intervention phase.

From the perspective of the researchers, these
results might be explained by the fact that the
Zone foot reflexology massage can stimulate the
pituitary gland through foot reflex points to
release beta-endorphins, which are proteins that
are primarily synthesized by it and have sedative
and analgesic effects. It alleviates pain through a
variety of mechanisms in the central and

peripheral nervous systems when it binds to its
mu-opioid receptors, which lowers
sympathoadrenal system activity. These were
confirmed through the notable changes that
occurred in the study group patients' pain levels
compared to the control group.

These results are corroborated by
Deenadayalan et al., (2024), who clarified that
the most commonly reported outcomes of foot
reflexology intervention in MS patients were
improvements in QoL and bowel and bladder
functions as well as decreases in pain, fatigue,
muscle spasms, stiffness, and psychological
symptoms. The present results also support those
of Vindis et al., (2024), who showed that
reflexology helps lessen post-operative pain in
patients. Additionally, it was explained by Ma et
al., (2023) that their systematic review revealed
that reflexology therapy for MS patients can
enhance pain, exhaustion, and QoL. These results
are also consistent with those of an Iranian study
by Eftekhari & Moradmand (2023), which
discovered that foot reflexology was the most
efficient massage modality in reducing pain when
various massage techniques were applied for the
same amount of time each session.

Furthermore, the present results are in
alignment with those of Yakout et al., (2022),
who found that the study group's mean score for
pain, stiffness, and function capacities sharply
improved following the second, third, and fourth
foot reflexology sessions. Too, the present results
correspond with Kapikiran & Ozkan (2021),
who discovered that following the application of
foot reflexology, the intervention group's pain
level decreased statistically significantly in
comparison to the control group (Cohen's
d = 1.95, 95% confidence interval (CI): —2.7261
to —1.8738; p < 0.001), and that both comfort and
beta-endorphin levels increased statistically post-
test compared to the initial test (p < 0.05) and
were higher in the intervention group than the
control group.

More distant, the results of this study are
consistent with those of Nazari et al., (2015),
who demonstrated in a Turkish study on the
impact of reflexology versus conventional
relaxation techniques on pain in women with
multiple sclerosis that reflexology interventions
had a significantly greater impact on pain
reduction than the other conventional techniques.
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However, the present results are not in line with
those of Salarvand et al., (2021), who discovered
that a foot reflexology massage as a supplemental
nursing intervention can have a minor pain-
reduction impact. Similarly, Albert et al., (2009)
demonstrated that there was no statistically
significant difference in the average pain levels of
patients undergoing heart surgery following the
reflexology intervention as compared to their pre-
intervention scores.

Fourthly, study and control group patients'
fatigue mean scores throughout Zone Foot
Reflexology Massage Intervention Phases:

Regarding the fatigue level of the studied
patients, the current study displays that there was
a statistically significant difference and decrease
in fatigue level mean scores between the study
and control groups of patients post 8" and 12
weeks of intervention Zone foot reflexology
massage, as the study group patients had a fatigue
level less than the control group. Although the
fatigue level mean scores of both groups were
decreased, the study group's fatigue level showed
a more obvious decrease and improvement post-
intervention of Zone foot reflexology massage
compared to the control group. Additionally, for
the study group, a highly statistically significant
difference and decrease had occurred in the
fatigue mean scores between the baseline and
post-intervention phase.

From the researcher's point of view, the
physiological benefits of Zone foot reflexology
massage, which can release endorphins and
serotonin (which elevate mood) and can increase
autonomic nervous system activity, may be
responsible for the study group patients'
decreased level of fatigue following the
intervention. This would have a combined effect

on the hypothalamic level and relaxation response.

Additionally, these results can be related to the
fact that Zone foot reflexology massage can
lessen nervous system excitability and muscle
stress. It can also help eliminate toxins by
promoting energy circulation, which can enhance
one's sense of well-being and lessen fatigue sense.

The present results are consistent with those
of Mohamed et al., (2024), who explained that
there were notable decreases in fatigue among 30
subjects after reflexology. Of these, 20% reported
no fatigue following the intervention, severe and
excessive fatigue significantly decreased (from

40% and 50% to 6.7% and 0%, respectively), and
the average fatigue score significantly decreased
from 105.7 to 64.1. These changes were
statistically significant (P < 0.001), demonstrating
the effectiveness of foot reflexology in lowering
fatigue levels. Also, Mazloum et al., (2024)
found that foot reflexology is very helpful in
reducing the mental and physical symptoms of
the illness and its treatment, such as stress, fatigue,
and pain. Likewise, these findings are in
agreement with Mohammed et al., (2022), who
found that the intervention group's fatigue scores
were lower than those of the control group,
indicating a highly significant difference and
improvement in fatigue levels between the two
groups.

Moreover, the present results are in the same
line with Zidan et al., (2022), who demonstrated
that the study group significantly outperformed
the control group in terms of overall fatigue (Chi-
square=9.30, p<0.01) and that the study group's
fatigue levels improved following massage.
Furthermore, following reflexology therapy,
Dilek Dogan & Tan (2021) found that patients
with MS experienced a considerable drop in their
fatigue and pain scores. Additionally, by
promoting energy circulation, reflexology
eliminates pollutants and lessens weariness,
according to Sajadi et al., (2020). Too, the
current findings align with those of Ozdelikara
& Agcadiken (2018), who found that the
reflexology intervention group experienced a
lower fatigue score than the control group.

Conclusion:

It can be concluded that the pain and fatigue
of patients with MS respond positively to Zone
foot reflexology massage sessions, which reflects
the significant effect of Zone foot reflexology
massage in decreasing and improving the pain
and fatigue of those patients. This is evidenced by
the presence of a statistically significant
difference and decrease in the mean scores of
pain and fatigue level in study group patients
compared to the control group in the post-
intervention phase of Zone foot reflexology
massage, also between the pre-and post-
intervention phase of it. Thus, incorporating Zone
foot reflexology massage into nurses' work as an
additional nursing intervention can improve the
quality of care for patients with MS, particularly
since it is a simple, inexpensive, non-invasive,
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readily available, and uncomplicated intervention
that can be used alongside other medical care to
control symptoms and improve the well-being of
those patients.

Recommendation:

Based on the results of this study, the following
recommendations can be proposed:

1. Zone foot reflexology massage should be a
key component of provided care for patients
with MS in addition to pharmacological
treatments or used as a part of early strategies
for controlling the pain and fatigue symptoms
of those patients.

2. Developing and implementing a training
program for nurses and other healthcare
professionals in Zone foot reflexology
massage may aid in recognizing it as an
essential part of routine care procedures.

3. In order to enable a broader generalization of
the results, the study should be replicated with
a larger sample size and a longer duration of
exposure to Zone foot reflexology massage.
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