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Abstract: Parkinson's disease (PD) is a chronic, progressive disease of the nervous system with slow rate of progression and insidious
onset. It characterized with cardinal signs such as rigidity, trunk instability, movement and gait disturbances, cognitive & perceptual
disturbances, and autonomic dysfunction etc. Aims: The aim of the study is to see the effects of Hip Strengthening Program (HSP)
along with Trunk Control Exercises (TCE) in order to improve trunk stability, balance and gait in Parkinson’s disease patient.
Methodology: A 71-year-old male patient with history of Parkinson disease visited OPD with a complaints of balance, gait instability and
history of falls. On evaluation patient comes under stage 3 of Hoehn and Yahr staging of functional disability with balance and gait
disturbances. Intervention of hip strengthening and trunk control exercises were given for 6 weeks along with conservative treatment
and outcome measures were Trunk control test (TCT), Berg balance scale (BBS), cadence, stride length, step length and step width.
Results: when compare to pre, on post assessment there is a significant improvement in all outcome measures at the end of 4 weeks of
intervention. Conclusion: On treatment with hip strengthening program along with trunk control exercise, have shown significant
improvement on trunk stability, balance and spatialtemporal (ST) parameters of gait.
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balance scale (BBS), spatialtemporal (ST).
1. Introduction

Parkinson’s disease (PD) is a neurodegenerative pathology
classified as a movement disorder that affects 2—3% of the
population over 65 years.! It is a disease characterized by
dopaminergic and nondopaminergic deficiency? causing a
variety of nonmotor symptoms such as sensory symptoms
(pain and tingling), hyposmia, sleep alterations, depression
and anxiety, abnormal executive and working memory-
related functions, and motor symptoms such as bradykinesia,
rigidity, tremor, and disturbance of postural control.3! Of
these cardinal motor features, gait disturbance is one of the
most disabling characteristics* of the disease since it not only
reduces the patient's mobility, but also leads to increased fall
frequency®; with aggravating gait disturbances the overall
quality of life diminishes . It is estimated that more than 70%
of patients fall during the course of the disease and such
events often result in fractures, often leading to another
morbidity.® The management of Parkinson’s disease has
traditionally centered on drug treatment, but even with
optimal medical management, patients still experience a
deterioration of body function, daily activities, participation”,
and decline in mobility. This can lead to increased
dependence on others, inactivity, and social isolation,
resulting in reduced quality of life.® There has been
increasing support for the inclusion of rehabilitation
therapies as an adjuvant to pharmacological and
neurosurgical treatment, and a call for the move towards
multidisciplinary management.® The physiotherapist is a
member within this multidisciplinary team, with the purpose
of maximizing functional ability and minimizing secondary
complications through movement rehabilitation within a
context of education and support for the whole person.°

Physiotherapy for Parkinson’s disease focuses on transfers,
posture, upper limb function, balance (and falls), gait, and
physical capacity and (in) activity.!* It also uses cueing
strategies, cognitive movement strategies, and exercise to
maintain or increase independence, safety, and quality of
life.”> As we know PD is characterized by the loss of
dopaminergic neurons in the substantia nigra, leading to a
reduced amount of dopamine in the brain. Hence, this will
cause reduced capability of movement control, manifesting
as slowness and abnormalities in gait.*® Difficulties in gait
and turning due to changes in postural control are also
problematic, and during the mid and later stages of PD there
is a risk of frequent fall. These individuals who had
experience of falls, have a fear of falling and change their
activities of daily living in an attempt to avoid fall-related
activities.* Falls and injuries related to falls often lead to
fear, reduced mobility and strength which makes the patients
dependent. These factors leads to show its influence of
mortality, morbidity and quality of life of the patients with
PD.*® Biomechanical research involving healthy younger
adults has shown that the trunk segment plays an important
role in modulating gait-related oscillations and maintaining
head stability; an important goal of the human postural
control system.® However, the increased axial rigidity that is
evident in people with PD significantly impairs the trunk’s
capacity to attenuate these movement-related forces, which
inadvertently reduces head stability and impairs the clarity of
the visual and vestibular information used in balance
control.Y” There are multiple physiotherapy modalities,
namely conventional physiotherapy, resistance training,
treadmill training, strategy training, dance, martial arts,
aerobic exercises, hydrotherapy, balance and gait training,
dual tasking, exergaming, and Nordic walking etc.’® But
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there is no study retrieved on improving trunk impairment
along hip therefore the aim is to see the effects of Hip
Strengthening Program along with Trunk Control Exercises
in order to improve trunk stability, balance and
spatiotemporal parameters of gait in Parkinson’s disease
patient.

2. Methodology

A) Case description

A 68-year-old man with a 2-year history of Parkinson
disease visited OPD with a complaints of falls once or twice
in a month, has moderate difficulty in walking but able to
walk independent with less support and complains of
weakness over limbs, stiffness over the spine and with
moderate issues over balance. On evaluation he has
moderate. A) Rigidity: in all extremities; the right side is
worse than the left and axial area . B) Strength: grossly 3 to
4/5 on manual muscle testing throughout, including grip
strength. C) Sensation: is within normal limits throughout.
D) Sitting balance: is good during static and fair on dynamic
activities. The patient sits with a posterior pelvic tilt, rounded
shoulders, and flexed neck. On rising to a standing position,
he does move forward in the chair, which positions his feet
under his knees. He does not lean forward as he stands and
momentarily loses his balance backward on rising from a
chair. Static standing fair and dynamic balance on standing is
altered. E) Gait pattern: typical of a patient with Parkinson
disease with shortened steps and flat foot contact bilaterally.
He complains of festination and freezing, but neither is
observed during the evaluation. He is taking carbidopa-
levodopa. At that time, he found that he could stand up once
he fell. On fall efficacy scale of score of 28/100, with above
history and assessment it conclude to say patient with
Parkinson’s with early stage 3 on Hoehn and Yahr
disability.

B) Intervention

Intervention of hip strengthening and trunk control exercises

were given for 5 days in a week, for 6 weeks duration along

with conservative treatment. The exercise-based intervention

comprised the following three parts: (1) Warm-up including

stretching and ROM exercises; (2) an exercise routine

including Hip strengthening program & Trunk control

exercises and (3) a cool down phase including supported

cycling.’®

o Hip strengthening program: 1RM was calculated,
frequency=4-5 days per week for 6 weeks, Intensity =
40% to 50% of 1 RM Repetition, Time=1-2 set 8-10
repetitions & progression to 3 sets, Type=weight cuff 1 to
5kg i.e. 1to 2 kg used in 1st to 3" week and progression
to 4 to 5kg on 3rd to 6th week. The exercise were the
following: Glute bridge, side leg raise, hip extension,
squats, abduction exercises, knee lift, Banded walk, hip
circles, lunge, kettlebell swing, lying lateral leg lift,
weight cuff of.1°

« Trunk control exercises: Exercise sets / dose: Initial
started with 7 to 9 repetitions of 2 sets progression to 9 to
13 repetitions of 3 sets. The exercises for 1st to 3rd week
are Modified Bridging Exercises, Pushups with Trunk
Stabilization, Wall Slides and Exercise Ball Training, for
4™ to 6" week Transitional Stabilization Activities: Tai-
chai techniques, Bird dog exercise Bobath techniques.?

Conventional treatment: Stretching exercises for the trunk
and balance training includes static and balance training and
supported gait training. Rate of perceived exertion (RPE)
with scale of 0 to 10 was used to determine the intensity of
the exercises given.?* The intensity of the trunk stretching
program was calibrated to an RPE of 2 to 4 during weeks 1
through 6. For the resistance program, the intensity was
increased every week, with an RPE of 2 to 3 for weeks 1
through 3, an RPE of 3 to 4 for weeks 3 through 4, an RPE
of 4 to 5 for weeks 4 through 5, and an RPE of 5 to 6 for
weeks 5 through 6. A three-dimensional movements along
flexibility training program was included on improving
flexibility of the trunk muscles on specific to group &
isolated muscles and also core muscles that connect the
upper and lower limbs.?

C) Outcome measures

Trunk Control Test, Berg Balance Scale, Spatiotemporal
parameters of gait: Cadence, Step length, Stride length and
Step width.

3. Data analysis & Results
Table 1: Pre and Post values of Trunk control test (TCT),

Berg balance scale (BBS), cadence, step length, stride length
and step width.

Outcome Measures PRE |At 3week| At 6" week
Trunk Control Test 62/100 | 73/100 89/100
BERG Balance Scale 43/56 47/56 50/56
Spatiotempor-Al
Parameters of GAIT:
e Cadence 142spm | 133spm 110spm
o Step length 38.2cm | 45.2cm 56.5cm
o Stride length 41.7cm | 50.1cm 61.2cm
o Step width 4.2cm 5.9cm 8.4cm
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Graph 1: PRE and POST of Trunk control test (TCT), Berg
balance scale (BBS), cadence, step length, stride length and
step width

Interpretation: When compare to PRE, there is
improvement in all outcome measures at the end 6 weeks of
intervention i.e. Trunk control test (TCT) from 62/100 to
89/100; Berg Balance scale (BBS) from 43/56 to 50/56;
Spatio-temporal  (ST) Parameters: Cadence 142spm
to110spm, step length 38.2cm to 56.5cm, stride length
41.2cm to 61.2cm, step width 4.2cm to 8.4cm.
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4. Discussion

This following case report is the first study to identify the
effects of trunk control exercise and hip strengthening
program along with conventional treatment for 6 weeks of
intervention to improve clinical symptoms i.e. axial rigidity
and muscle weakness. The outcome measures included were
trunk control test, Berg balance scale and spatio-temporal
parameters. The end results of the study shown improvement
on all outcome measures when compare to pre and post. In
Parkinson’s as it is a neuro degenerative disorder and its
cardinal signs over motor system shows rigidity and muscle
weakness which indirectly hamper the functional activity of
the patient leading to disability.® The present case study is of
Parkinson’s patient with Hoehn and Yahr early stage 3
disability of which is limiting his functional activity and
having fall history due to axial rigidity, lower limb weakness
and dynamic balance problems. The trunk plays an important
role in combatting the threats of PD on postural control. Loss
static balance performance and poor gait can be related with
muscles of trunk in patients with PD._Studies says that
patients with poor trunk mobility and axial rigidity will
impairs the trunk’s capacity to attenuate these movement-
related forces, which inadvertently reduces head stability and
impairs the clarity of the visual and vestibular information
used in balance can lead to postural instability, altered
balance, abnormal gait performance and risk of falls among
individuals with PD, treatment targeting on trunk segments
along with hip region could increase the functional capacity
and both the static and dynamic balance of patients, it will
increase their confidence and decrease their fear of falling
224 studies says interventions like stretching, mobility
training, strengthening, active muscle re-education may
reduce muscle and tendon stiffness and neural adaptations,
causing an modulation of I-alpha spinal inhibitory
interneurons by reduction of spinal reflex excitability of
alpha motor neurons and also improve the stretch
tolerance.®?®_Thus, our treatment focused on improving
mobility and strength of trunk and hip in order to improve
global motor function and our results also confirms on
improving trunk control , balance and gait which can
potentially prevent injuries related to falls. In older adults or
those with functional limitations, stretching, mobility
exercise and strength training has proved to be effective in
reducing falls and fracture events. Compared with other
types of exercise, strengthening is more effective
intervention, on slowing the loss of muscle strength and bone
mass and decreasing the levels of energy-absorbing soft
tissue. It also favour’s positive changes in body composition,
increasing fat-free mass and decreased fat mass with better
physical performance and quality of life.?’ Hence
intervention with trunk control exercises and hip
strengthening program along conventional treatment will
help the patients of Parkinson’s on axial rigidity and
muscular weakness which indirectly helps on improving the
mobility of spine and extremity weakness, limit the loss of
dynamic balance and reduce the risk of fall.

5. Conclusion
On treatment with Trunk control exercise, will help in

reducing the muscle and tendon stiffness and neural
adaptations, causing an improved stretch tolerance and

reduction in the spinal reflex excitability of alpha motor
neurons through the modulation of I-alpha spinal inhibitory
interneurons and improve rigidity of the spinal & enhance
mobility and on with  hip strengthening program is
effectively in slowing the loss of muscle mass , bone mass
decreasing the energy-observing soft tissue which directly
favors the positive effects on body composition. Hence we
conclude both the intervention are effective on improving
global motor function, gait, balance, reduce risk of falls and
thereby improve quality of life in patients with Parkinson's
disease.

6. Limitations

This is a single case study, evaluating on large population
can helping in identifying more features of the condition. It
is short duration duration study i.e. 6 weeks, Parkinson’s is
progressive neurodegenerative disorder, were exercises are
to be continued and no follow-up was taken.

References

[1] Jankovic J. Parkinson’s disease: clinical features and
diagnosis. J  Neurol  Neurosurg  Psychiatry
2008;79:368—-76.

[2] Armstrong MJ, Okun MS. Diagnosis and treatment of
Parkinson disease. JAMA 2020;323:548-60.

[3] N.L.Bohnen,M.L.T.M.M"uller,R.A.Koeppeetal.,“Histor
yof falls in Parkinson disease is associated with
reduced cholinergic activity,”
Neurology,vol.73,n0.20,pp.1670-1676,20009.

[4] D.Berg,A.E.Lang,R.B.Postumaetal.,“Changingtheresea
rch criteria for the diagnosis of Parkinson’s disease:
obstacles and  opportunities,”  The  Lancet
Neurology,vol.12,n0.5,pp.514-524, 2013.

[5] Y.Balash,C.Peretz,G.Leibovich,T.Herman,J.M.Hausdo
rff, and N. Giladi, “Falls in outpatients with
Parkinson’s disease: frequency, impact and identifying
factors,” Journal of Neurol ogy, vol. 252, no. 11, pp.
1310-1315, 2005.

[6] Mazzoni P, Shabbott B, Cortés JC. Motor control
abnormalities in Parkinson’s disease. Cold Spring Harb
Perspect Med. 2012;2(6):1-17.

[71 Nijkrake MJ, Keus SH, Kalf JG, Sturkenboom IH,
Munneke M, Kappalle AC, et al. Allied health care
interventions and complementary therapies in
Parkinson’s disease [abstract]. Parkinsonism & Relat
Dis 2007;13(suppl :S488-94.

[8] Schrag A, Jahanshahi M, Quinn N. How does
Parkinson’s disease affect quality of life? A
comparison with quality of life in the general
population. Mov Disord 2000;15:1112-8.

[9] MizunoY,ShimodaS,OrigasaH(2018)Long-term

treatment of Parkinson’s disease with levodopa and

other 532

adjunctivedrugs.JNeuralTransm(Vienna)125,35-43.

dderDLM,L 1giaSilvadeL.imaA, DomingosJ,Keus 544

SHJ,vanNimwegenM,BloemBR,deVriesNM(2020) 545

PhysiotherapyinParkinson’sdisease:A meta-analysisof

[10]

546 present
treatmentmodalities.NeurorehabilNeuralRepair 547
34,871-880.

Volume 13 Issue 12, December 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net

Paper |D: SR241203094813

DOI: https://dx.doi.org/10.21275/SR241203094813 316


http://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Paper |D: SR241203094813

Schneider, S. A. & Alcalay, R. N. Neuropathology of
genetic synucleinopathies with parkinsonism: review of
the literature. Mov. Disord. 32, 1504-1523.
https://doi.org/10.1002/mds.27193 (2017).

Pringsheim, T., Jette, N., Frolkis, A. & Steeves, T. D.
The prevalence of Parkinson’s disease: a systematic
review and meta-analysis. Mov. Disord. 29, 1583-
1590. https://doi.org/10.1002/mds.25945 (2014).
Pringsheim, T., Jette, N., Frolkis, A. & Steeves, T. D.
The prevalence of Parkinson’s disease: a systematic
review and meta-analysis. Mov. Disord. 29, 1583-
1590. https://doi.org/10.1002/mds.25945 (2014).
Smania N, Picelli A, Geroin C, lanes P, Marchina EL,
Zenorini A, et al. Balance and gait rehabilitation in
patients with Parkinson’s disease. Diagnosis and
Treatment of Parkinson’s Disease. 2011:141-82.
Creaby, M. W. & Cole, M. H. Gait characteristics and
falls in Parkinson’s disease: a systematic review and
meta-analysis. Par kinsonism Relat. Disord. 57, 1-8.
https://doi.org/10.1016/j.parkreldis.2018.07.008
(2018).

Bates, A. V. & Alexander, C. M. Kinematics and
kinetics of people who are hypermobile. A systematic
review. Gait Posture 41, 361-369.
https://doi.org/10.1016/j.gaitpost.2015.01.009 (2015).
Bugalho, P., Alves, L. & Miguel, R. Gait dysfunction
in Parkinson’s disease and normal pressure
hydrocephalus: a comparative study. J. Neural. Transm.
120, 1201-1207. https://doi.org/10.1007/s00702-013-
0975-3 (2013).

Burgess S, Rassmusson X. Parkinson’s narratives:
onset experiences and perceived benefits of preferred
physical activity. Adv Soc Sci Res J 2016;3: 150-160.
Hubble RP, Naughton GA, Silburn PA, et al: Trunk
muscle exercises as a means of improving postural
stability in people with Parkinson’s disease: a protocol
for a randomised controlled trial. BMJ Open
2014;4:e006095.

Benka Wallen M, Franzen E, Nero H, et al. Levels and
patterns of physi cal activity and sedentary behavior in
elderly people with mild to moder ate Parkinson
disease. Phys Ther 2015;95:1135-1141.

Morris ME. Movement disorders in people with
Parkinson disease: a model for physical therapy. Phys
Ther. 2000;80: 578-597.

Hubble, R.P.; Naughton, G.; Silburn, P.A.; Cole, M.H.
Trunk exercises improve gait symmetry in Parkinson
disease: A blind phasell randomizedcontrolled trial.
Am. J. Phys. Med. Rehabil. 2018, 97, 151-159.
Granacher, U.; Lacroix, A.; Muehlbauer, T.; Roettger,
K.; Gollhofer, A. E ects of core instability strength
training on trunk muscle strength, spinal mobility,
dynamic balance and functional mobility in older
adults. Gerontology 2013, 59, 105-113.

Vasconcellos, L.S.; Silva, R.S.; Pachéco, T.B.F;
Nagem, D.A.P.; Sousa, C.O.; Ribeiro, T.S.
Telerehabilitation-based trunk exercise training for
motor symptoms of individuals with Parkinson’s
disease: A randomized controlled clinical trial. J.
Telemed. Telecare 2021, 18, 1-9.

Artigas, N.; Franco, C.; Ledo, P.; Rieder, C. Postural
instability and falls are more frequent in Parkinson’s

[26]

[27]

disease patients with worse trunk mobility. Arg.
Neuropsiquiatr. 2016, 74, 519-523.

Behm, D.G.; Blazevich, A.J.; Kay, A.D.; McHugh, M.
Acute e ects of muscle stretching on physical
performance, range of motion, and injury incidence in
healthy active individuals: A systematic review. Appl.
Physiol. Nutr. Metab. 2016, 41, 1-11.

Ramazzina I, Bernazzoli B, Costantino C. Systematic
review on strength training in Parkinson’s disease: an
unsolved question. Clin Interv Aging. 2017;12:619-
628.

Volume 13 Issue 12, December 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net
DOI: https://dx.doi.org/10.21275/SR241203094813

317


http://www.ijsr.net/



