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Abstract

Introduction: Multiple sclerosis (MS) can result in a range of disability, cognitive and ambulatory dysfunction, depression,
fatigue, pain, and reduced quality of life. Hypertension has also been identified as a comorbidity for people living with MS. This
case report investigated the impact of a six-week treadmill walking program combined with submaximal inspiratory exercise in a
39-year-old prehypertensive female living with MS. Case Description: The patient was referred for outpatient physical therapy to
manage prehypertension and symptoms associated with MS. The patient completed a six-week treadmill walking program
combined with submaximal inspiratory exercise. Outcomes included were systolic blood pressure (SBP), diastolic blood pressure
(DBP), Numeric Pain Rating Scale (NPRS), Modified Fatigue Impact Scale (MFIS), and Lower Extremity Functional Scale
(LEFS). Results: Following six weeks of intervention, the patient's resting SBP decreased from 128 mmHg to 122 mmHg and
resting DBP decreased from 88 mmHg to 82 mmHg. The patient's fatigue level, measured with MFIS, improved from 57/84 to
35/84. LEFS increased from 26/80 to 39/80 with improvements in balance, walking, and stair-climbing activities. Discussion: A
six-week treadmill walking program combined with submaximal inspiratory exercise effectively lowered resting blood pressure
and MS-related symptoms, improving the patient's quality of life and functional capabilities.
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1. Introduction

MS can also lead to physiological deconditioning, including
lower aerobic power and reduced exercise tolerance [3].
According to Lapierre et al. [4], fatigue is a prevalent
symptom in people with MS, with 78 - 90% of individuals
experiencing MS related fatigue. It is also the most disabling
symptom in 28 - 40% of these individuals. Additionally, 40%
of those who experienced fatigue reported experiencing it

1.1. Background

Multiple Sclerosis (MS) is an inflammatory autoimmune
disorder that affects the central nervous system, with ap-
proximately 2.3 million people affected globally [1]. It can
result in cognitive impairment, depression, fatigue, reduced
quality of life, pain, mobility impairment, and disability [2].
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daily for over 30 days [4].

While the exact cause of MS is unknown, it is widely ac-
cepted that it involves an aberrant immunological reaction in
the central nervous system. The uneven distribution of de-
myelination (loss of myelin, which is a protective sheath
around nerves) throughout the central nervous system can
result in problems related to muscle strength and endurance,
including those affecting the respiratory muscles [5, 6]. MS
is often linked to reduced physical activity, causing a decline
in aerobic capacity, muscle strength, and balance, creating a
cycle of inactivity [7].

Hypertension is a comorbid condition that is prevalent
among patients with MS [8]. Hypertension is the third most
common comorbidity in patients with MS [9], affecting 17.1%
to 30.1% of patients with MS in North America [9]. Pulse
pressure, which is the difference between systolic and dias-
tolic pressures, has been associated with ambulatory func-
tioning in patients with MS [10]. It is evident from the liter-
ature that hypertension is a problematic condition for indi-
viduals living with MS [11].

Recent research has demonstrated that regular exercise can
have primary benefits such as improved balance and in-
creased walking capacity [2, 12]. Regular exercise reduces
fatigue, enhances mood, improves quality of life, and de-
creases perceived disability; with these benefits having been
observed immediately following an 8-week strength-training
program [12] and aerobic exercise intervention [13, 14].
Aerabic treadmill training can improve walking ability, fit-
ness, and quality of life due to the high volume of
task-specific practice it provides [15-17].

Respiratory muscle training (RMT) strengthens the respir-
atory muscles by adding a significant load [18]. Several re-
cent studies have investigated the effects of inspiratory mus-
cle training (IMT) in individuals with asthma, chronic ob-
structive pulmonary disease (COPD), bronchiectasis, acute
stroke, MS, and airflow limitation [18-21]. A recent pre-post
trial revealed that a five-week inspiratory and expiratory
muscle training program increased muscle strength and de-
creased fatigue in patients with mild to moderate MS [19].
Only two randomized trials have been conducted to assess
expiratory muscle strength training in severely disabled pa-
tients with MS [20, 21].

Numerous studies have examined the effects of aerobic
exercises, such as treadmill training, and respiratory muscle
exercises in patients with MS [2, 4, 5, 7, 12-21]. However,
there is limited research on the combined effects of the com-
bination of interventions in persons living with MS who also
have prehypertension. This case report investigated the im-
pact of a six-week treadmill walking program combined with
submaximal inspiratory exercise in a 39-year-old female with
prehypertension and MS.

1.2. Clinical Question

Can a six-week treadmill walking program combined with
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submaximal inspiratory exercise effectively manage prehy-
pertension in a 39-year-old female living with MS? Addi-
tionally, what are the effects of these interventions on pain
level, fatigue level, and level of functional activities involv-
ing both lower extremities and symptoms related to MS?

2. Case Description

2.1. Patient History and Systems Review

This case report pertained to a 39-year-old African Amer-
ican female who was employed as a secretary and was diag-
nosed with relapsing-remitting multiple sclerosis (RRMS)
three years prior to the plan of care established in this case
report. The patient's medical history was marked by neuro-
logical symptoms associated with repeated exacerbations of
RRMS, including pain, muscle weakness, numbness, and
visual disturbances. The patient was on 0.25 mg of Betaseron
(self-administered every two to three days), 200 mg of Cele-
brex (taken once a day), 75 mg of Pregabalin (taken twice a
day), 10 mg of Atorvastatin, 1000 mg of Acetaminophen
(taken as needed), and Vitamin A.

The patient reported moderate fatigue, reduced lower ex-
tremity functional abilities, and occasional pain, particularly
during physical activities. Four months before outpatient
physical therapy referral, she experienced worsening MS
symptoms, including pain in unspecified areas of both thighs
and weakness in the left leg. The only significant symptom
observed was fatigue.

She consulted her doctor approximately eight weeks be-
fore referral to outpatient physical therapy. A repeat magnetic
resonance imaging test was requested, and the radiological
report revealed further distal demyelination within the brain
tissues and plaque formation in the corpus callosum, a band
of nerve tissues connecting the cerebral hemispheres. Alt-
hough the patient did not report any changes in clinical
symptoms based on the last radiological findings, a thorough
clinical history revealed a gradual progression of MS-related
symptoms over the past two years. The patient had experi-
enced at least two episodes of relapse and remissions prior to
the most recent one that occurred four months ago, with var-
ying degrees of neurological impairments during relapse
episodes, which were followed by partial or complete recov-
ery during remission periods.

The functional limitations observed included minimal
balance constraints impacting ambulation, reduced gait ve-
locity, and decreased gross muscle power in the lower ex-
tremities. The patient stated that she occasionally experi-
enced fatigue, forcing her to take seated rest breaks for ex-
tended periods, which caused limitations in her activities of
daily living (ADLs). She also reported tripping episodes
when climbing stairs when fatigued.

The patient's medical history also indicated the presence of
comorbidities, including, prehypertension and dyslipidemia.
The patient was taking 10 mg of Atorvastatin to manage
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dyslipidemia and was given a physical therapy referral for
exercise to control resting blood pressure in addition to
MS-related symptoms. As a precautionary measure to pre-
vent hypotension or syncope that could lead to falls, the
doctor recommended physical therapy instead of antihyper-
tensive medication(s).

The patient lived with her husband, worked full-time, and
took care of herself with minimal to no assistance and no
need for ambulatory aid. She stopped driving six months
after her initial diagnosis of RRMS but enjoyed dog walking,
especially in the evening, and with good lighting, she en-
joyed reading.

As part of the assessment, a thorough examination was
conducted to evaluate the patient's overall health condition
and to detect any impairment related to her medical condi-
tion. The mean resting systolic blood pressure (SBP) was
128 mmHg and, the mean resting diastolic blood pressure
(DBP) was 88 mmHg. No other significant anomalies were
observed in the cardiovascular, respiratory, or gastrointestinal
systems. There was no significant abnormality in the muscu-
loskeletal system except for pain with varying intensity and
frequency, which she sometimes described as a stabbing,
burning, or tingling sensation in the back and lower extremi-
ties, specifically in the thigh and calf muscles.

From a neurological perspective, the patient exhibited
motor deficits, leading to diminished coordination, muscle
weakness in the upper and lower extremities, and minimal
difficulty with balance and gait. She had normal muscle tone
in both upper and lower extremities. However, she demon-
strated reduced muscle strength in bilateral lower extremities
(LEs), with gross manual muscle testing (MMT) graded as
4/5 in the right LE and 4-/5 in the left LE.

She experienced higher levels of fatigue from noon to 3
pm on most days, leading to difficulties in engaging in dai-
ly activities, mood changes, body pain, weakness, and re-
duced quality of life. She also reported experiencing cogni-
tive difficulties that affected her ability to process infor-
mation quickly and remember things. The patient's main
goal in seeking physical therapy was to maintain her blood
pressure at a normal level, as recommended by her doctor.
She also wanted to improve her ability to walk longer dis-
tances on both even and uneven surfaces with minimal fa-
tigue and pain and enhance her functional activities, partic-
ularly with her lower limbs, by increasing her gross muscle
strength.

2.2. Clinical Impression | - Examination

Following an initial examination, the patient presented
with a range of symptoms, including general body pain,
weakness, and fatigue, which are commonly associated with
MS. The patient's blood pressure reading fell within the pre-
hypertension range [22]. Reduced muscle strength was ob-
served throughout the body with attention to the LEs. These
findings suggested that reduced muscle power, particularly in
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the lower limbs, resulted in impaired mobility and gait. The
patient showed mild-to-moderate coordination and proprio-
ception impairments but was able to ambulate with minimal
balance problems. Cognitive impairments were present, in-
cluding attention difficulties, forgetfulness, multitasking is-
sues, and mood changes, which affected quality of life. The
patient was ideal for this case report because of her motiva-
tion and enthusiasm for full participation in physical therapy,
independent functioning, and eagerness to increase produc-
tivity at her job.

2.3. Tests and Measures

The manual sphygmomanometer is a popular tool for
measuring SBP and DBP. This case report used an aneroid
manometer with a handheld dial for SBP and DBP measure-
ments. The aneroid manometer has a sensitivity of 86.7%
and a specificity of 98.7% [23]. The SBP was subtracted
from DBP to determine the pulse pressure.

The NPRS, or Numeric Pain Rating Scale, was used to
evaluate the patient's pain level. It consists of a 0 — 10 scale
where the patient rated her pain, with 10 indicating the most
severe possible pain requiring hospitalization and 0 indicat-
ing no pain. The NPRS has good test-retest reliability in in-
dividuals with chronic pain, with a correlation coefficient of
0.79 — 0.96 [24-28]. The NPRS has also been correlated with
the verbal rating scale (VRS) and visual analog scale (VAS),
confirming its construct validity [29].

The LEFS, or Lower Extremity Functional Scale, is a
self-reported 20-item questionnaire used to evaluate a pa-
tient's ability to perform daily functional tasks and functions
of the LEs. The test-retest reliability of the LEFS was excel-
lent, R = 0.94 (95% lower limit, ClI = 0.89) [30], and con-
struct validity was supported by comparison with the SF-36
[30].

The Modified Fatigue Impact Scale, MFIS, was used to
evaluate the impact of fatigue on the patient's daily life. It is
a 21-item questionnaire, with a total score ranging from 0 to
84. The items on the MFIS address the impact of fatigue on
the patient's physical, cognitive, and psychosocial well-being.
The MFIS possesses good structural, cross-cultural, and no-
mological validity and is suitable for multidimensional
Rasch analysis [31].

All outcome measurements were taken at the initial as-
sessment and the end of the 6th week of the intervention.

2.4. Clinical Impression Il - Observations

Based on the initial examination findings and clinical im-
pression, the patient in this case report was ideal for skilled
physical therapy care. After conducting an initial assessment
and examination of the patient, the following observations
were made regarding her condition: the patient was diag-
nosed with relapsing-remitting MS and prehypertension as a
comorbidity that was not being managed with medication.
The patient's progressive symptoms and functional limita-
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tions required targeted interventions to promote overall
well-being, including physical, cognitive, and psychosocial
health. The patient's muscle weakness, reduced muscle pow-
er in both lower extremities, general body pain, propriocep-
tion, coordination impairments, and balance issues affected
her mobility and functional independence. Additionally, cog-
nitive impairment and mood changes further contributed to
her functional limitations. Physical therapy interventions
aimed to control the patient's blood pressure, address pain
and weakness, and ultimately enhance the patient's physical
functions, cognitive abilities, and overall well-being.

3. Interventions

A six-week treadmill walking program combined with
submaximal inspiratory exercise was implemented for the
patient to improve blood pressure, decrease general body
pain, and decrease mobility limitations. These interventions
aimed to promote functional independence, reduce physical
and cognitive fatigue levels, and improve psychosocial
well-being, ultimately improving the patient's overall quality
of life. The patient participated in conventional exercises,
treadmill walking, and submaximal inspiratory exercises
using a manual incentive spirometer. The interventions were
tailored to the patient's level of comfort and pain.

Procedural Interventions

A combination of procedural checklists, verbal instruc-
tions, demonstrations, and pictorial charts ensured that the
patient understood the treatments. The mean blood pressure
base readings, pulse pressure, pain level using the NPRS,
LEFS, and MFIS were recorded at initial evaluation and at
the end of the 6th week.

The following steps were taken during each treatment ses-
sion during the six-week intervention period:

3.1. Warm-up Period

The patient was instructed to inhale deeply through the
nostrils and exhale through pursed lips for 10 repetitions.
The soft tissues of both the upper and lower extremities were
mobilized. Finally, the patient completed the warm-up period
with stretching exercises for the back, upper, and lower ex-
tremities. The warm-up period was performed three times a
week for six weeks, lasting 10 minutes per session.

3.2. Conventional Exercises

Following the warm-up, the patient underwent a
15-minute bout of conventional exercise three times a week,
including joint mobility activities, eccentric contractions, and
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muscle-strengthening exercises for the upper and lower ex-
tremities. The patient completed a series of exercises involv-
ing isometric contractions in the joints of the upper and low-
er extremities using a weight of 1.5 pounds for 3 sets of 10
repetitions. Additionally, the patient performed straight leg
raises for bilateral lower extremities and bridging for 3 sets
of 10 repetitions each. The patient performed 3 sets of 10
repetitions of 3 for assisted-active range of motion exercises
for both hips, knees, and ankles, followed by a brief rest. The
patient repeated the exercises at each session, three times a
week for six weeks.

3.3. Treadmill Walking

This study used a Cardios Pro treadmill with a maximum
load of 200 kg, a speed range of 0 — 12 mph at 60 Hz, and a
power rating of 2.2 KW. Following a brief rest period, the
patient participated in treadmill walking at a comfortable
pace for 10 minutes per session three times a week on alter-
nate days from Monday to Friday, totaling 18 sessions over
the intervention period of six weeks. The treadmill speed was
set at 2.5 mph in the first week and increased by 0.2 mph
each week, such that the speed in the 6th week of interven-
tion was 3.5 mph, as depicted in Table 1.

3.4. Submaximal Inspiratory Exercise

Submaximal inspiratory exercise was completed using a
manual incentive spirometer that offered visual feedback to
help the patient take deep breaths and fully expand the lungs.
The patient was instructed to perform 5 sets of 6 breaths at
least twice daily, 6 days per week, for six weeks. The patient
was given a detailed explanation of how to use the incentive
spirometer, and one was provided for her to take home to
continue the exercise. Weekly progress monitoring sessions
were scheduled for six weeks to provide guidance, motiva-
tion, and support throughout the intervention and address any
concerns. The patient was instructed to inhale deeply through
the mouthpiece of the spirometer, such that the balls in the
first and second compartments rose to the maximum, but the
ball in the third compartment was just at the mid-level of the
device. The patient was instructed to hold the breath for 3
seconds and progressed to 5 seconds from the 3rd week of
intervention to the 6th week, as shown in Table 1. The pa-
tient was then told to breathe slowly through pursed lips until
the lungs were empty, allowing the chest and shoulder mus-
cles to relax. The patient was told to take a 1-minute rest
period between sets. A home exercise log was used to track
exercise compliance, recording the frequency of exercise,
and any reported issues.
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Table 1. Summary of the interventions over six weeks.

Week # Warm-up pe- Conventional Treadmill walking
riod (10mins) exercises (15mins)  (10mins)
1 v v 2.5 mph
(3x weekly) (3x weekly) (3x weekly)
5 v 4 2.7 mph
(3x weekly) (3x weekly) (3x weekly)
3 4 4 2.9 mph
(3x weekly) (3x weekly) (3x weekly)
4 4 4 3.1 mph
(3x weekly) (3x weekly) (3x weekly)
5 4 4 3.3 mph
(3x weekly) (3x weekly) (3x weekly)
6 v v 3.5 mph
(3x weekly) (3x weekly) (3x weekly)
Key

Submaximal inspiratory Cool-down period

exercise (5 sets of 6 breaths)  (10mins)
hold breath for 3s 4

(= 2x,6d weekly) (3x weekly)
hold breath for 3s 4

(= 2x,6d weekly) (3x weekly)
hold breath for 5s 4

(= 2x,6d weekly) (3x weekly)
hold breath for 5s 4

(= 2x,6d weekly) (3x weekly)
hold breath for 5s 4

(> 2x,6d weekly) (3x weekly)
hold breath for 5s 4

(> 2x,6d weekly) (3x weekly)

v - Completed; x — Number of times interventions occurred; mins — Minutes

s — Seconds; mph — miles per hour; # - Week number; d - Day

3.5. Cool-down Period

Finally, the patient was instructed to inhale deeply
through the nostrils and exhale slowly through pursed lips
for 10 repetitions to enhance relaxation. Subsequently,
stretches were performed on the quadriceps, hamstrings,
and calf muscles to alleviate tension in the lower extremi-
ties. Finally, the cool-down period included stretching ex-
ercises to the arms, neck, upper back, and shoulders to relax
the major muscle groups of the body. The cool-down was
performed three times a week for six weeks, lasting 10
minutes per session.

4. Results

At the end of the episode of care, the patient demonstrated
improvements in all outcome measures. The mean blood
pressure readings for resting SBP and DBP were 122 mmHg
and 82 mmHg, respectively. These readings were based on the
mean value of three measurements [32] and represented an
improvement from the previous mean values of resting SBP at
128 mmHg and resting DBP at 88 mmHg, shown in Figure 1.
However, pulse pressure did not show significant changes.
The patient's pain score decreased from 7 at worst to 4 at pre-
sent, 3 at best, and 5 at worst on the NPRS shown in Table 2.

Rooney et al. [33] estimated that a difference of 4 points in
the MFIS score is a clinically significant difference in fatigue
for people living with MS. The total MFIS score improved
from 57/84 at the initial examination to 35/84 at the end of
the intervention in this case study. Improvement in the MFIS
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score was evident in the physical, cognitive, and psychoso-
cial subscales, shown in Figure 2.

IChange in Blood Pressure

140

W Initial

120

M End of Intervention

100

80

60

40

20

Mean SBP Mean DBP Mean PP

Figure 1. The systolic, diastolic, and pulse pressure changes over
six-week interventions.

A systematic review by Mehta et al. [34] validated the use
of LEFS across a wide range of lower extremity diagnoses.
They found that the pooled estimate of the minimal detecta-
ble change at a 90% confidence level (MDCgy) was 6 points
and the minimal clinically important difference (MCID) was
9 points. In this study, the LEFS score increased from 26/80
(32.5%) to 39/80 (48.8%), indicating an improvement in the
patient's physical activity level, as observed in her walking,
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balancing, and stair climbing. Improvements in the MFIS
and LEFS suggested enhanced functional abilities, especially
in the LEs [30], and improved quality of life for the patient
[30, 31].

The improvements observed in the patient's resting SBP
and DBP, reduced pain level, enhanced functionality of her
lower extremities, and reduced fatigue levels translated into

improved blood pressure and increased ability to function
independently. These improvements were evident in the pa-
tient's ability to walk on even and uneven surfaces with
minimal fatigue, increased concentration, attentiveness, and
other cognitive and psychosocial abilities, as reported by the
patient, leading to a better quality of life at the end of the six
weeks of intervention.

Change in MFIS

mlnitial

BEnd of Intervention

40

30

20

10

MFIStotal

Physical

B

Cognitive Psychosocial

Figure 2. The Modified Fatigue Impact Scale (MFIS) Total, Physical, Cognitive, and Psychosocial Subscales Change Over Six-week Inter-

ventions.

Table 2. Summary of results at the initial examination (baseline) and week 6.

Outcome Measures

BP Reading First Second Third
SBP (mmHg) 128 128 128
DBP (mmHg) 88 89 87
PP (mmHg) 40 39 41
NPRS 6 at present; 5 at best; 7 at worst
MFIS (total) 57/84
Physical 24/36
Cognitive 28/40
Psychosocial 5/8
LEFS 26/80 (32.5%)

Key

Baseline Reading (Initial Examination)

End of Intervention Reading (Week 6)

Mean First Second Third Mean
~ 128 122 123 122 =122
~ 88 82 83 82 =82
=40 40 40 40 40

4 at present, 3 at best, and 5 at worst
35/84

16/36

17/40

2/8

39/80 (48.8%)

BP — Blood pressure; SBP — Systolic blood pressure; DBP — Diastolic blood pressure
PP — Pulse pressure; NPRS — Numeric pain rating scale; MFIS - Modified fatigue impact scale
LEFS - Lower extremity functional scale; mmHg - Millimeters of mercury
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5. Discussion

This case report investigated the impact of a six-week
treadmill walking program combined with submaximal in-
spiratory exercise in a 39-year-old prehypertensive female
living with MS. The study also examined the effects of these
interventions on pain, fatigue, and functional levels, specifi-
cally in both lower extremities. The peculiarity of the pa-
tient's presentation necessitated a thorough clinical examina-
tion, encompassing both subjective and objective assess-
ments, to fully comprehend the patient's medical history,
functional abilities, and expectations before the interventions
were implemented [35]. The patient demonstrated significant
improvements in fatigue, lower extremity function, pain, and
cardiovascular parameters for blood pressure. These findings
align with previous research that underscores the effective-
ness of exercise-based interventions and respiratory therapy
in managing MS-associated symptoms [18, 19, 36]. Super-
vised low-to-moderate intensity exercise programs effec-
tively improve cardiovascular fitness, mood, and quality of
life in people living with MS who have an expanded disabil-
ity status scale of less than 7 (EDSS < 7) in just four weeks
[37, 38]. The patient's fatigue level improved, as seen in the
physical, cognitive, and psychosocial subscales of the MFIS,
from 57/84 to 35/84. This improvement could be explained
by changes resulting from the interventions, such as reduced
long-term inactivity, increased neuroprotection, and neuro-
plasticity [39].

According to a study by Harvard Medical School, aerobic
exercise can reduce average blood pressure by 7.1 points for
SBP and 5.1 points for DBP [40]. Rabi et al. [41] also stated
that walking and jogging can lower blood pressure and im-
prove MS-related symptoms. The patient's blood pressure
decreased from 128 mmHg to 122 mmHg and from 88
mmHg to 82 mmHg for SBP and DBP, respectively. A study
by Fry et al. [5] suggested that improved blood pressure in
patients living with MS may be due to enhanced autonomic
nervous system regulation.

The patient's pain level also decreased following a
six-week treadmill walking program combined with sub-
maximal inspiratory exercise. The patient's improvement in
pain level may be attributed to physical therapy interventions
that triggered the release of the body's natural painkiller, en-
dorphins [42].

The patient showed a significant improvement in the abil-
ity to use the lower extremities, as seen in the performance of
physical activities, such as balancing, walking, and climbing
stairs. The LEFS increased from 26/80 to 39/80 after the
six-week intervention, confirming this improvement. A study
by Braendvik et al. [43] showed that task-specific training
via treadmill walking is a better approach than progressive
strength training to improve lower extremity function in
persons with mild and moderate MS, consistent with the im-
provement in the patients' walking abilities. In a study by
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Rampello et al. [13], structured aerobic exercise programs
that affect the cardiovascular and respiratory systems were
more effective than certain neurological interventions fo-
cused on improving respiratory-postural and respirato-
ry-motor synergies in patients living with MS.

6. Conclusions and Future Research

The findings of this case report indicated that a six-week
treadmill walking program combined with submaximal in-
spiratory exercise can significantly reduce the adverse effects
of MS and improve the patient's quality of life and functional
capabilities. Improvements in cardiovascular fitness, respir-
atory function, autonomic regulation, and neuromuscular
coordination are just a few of the distinct mechanisms that
each intervention possesses, which can be responsible for the
observed improvements [18, 36]. Some positive factors may
have contributed to the improvement in functional outcomes,
including the patient's motivation to increase productivity at
work, compliance level, and eagerness to improve inde-
pendent functioning. A six-week treadmill walking program
combined with submaximal inspiratory exercise significantly
improved patient outcomes.

Further research should focus on whether the effects of
these interventions are sustained in patients with similar
presentations after treatment termination and, if so, for how
long. Future research should also endeavor to conduct larg-
er-scale studies to validate the findings of this case report
and to explore additional intervention approaches in prehy-
pertensive patients of similar age groups living with MS.
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