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Abstract
Objective: The purpose of the study is to determine the effect of Neurodevelopment Treatment Vs Body Weight Supported Treadmill
Training along with conventional therapy on lower extremity among chronic stroke patients.

Study Design: Randomized Controlled Trial (RCT).
Place and Duration of study: This study took place n Lahore, Pakistan and the duration of the study was 6 months.

Method: This study is a Randomized Controlled Trial utilized a non-probability purposive sampling technique, the primary outcome
measure was Berg Balance Scale and Functional Gait Assessment which were used to check the balance and gait. The findings
were then statistically analysed by non parametric tests Mann Whitney U Test and Friedman Test were used for between group
and within the group comparisons respectively.

Results: A total of 46 patients participated in the study among which after randomized allocation of 23(50%) in NDT and 23(50%,)
in BWSTT group. NDT group showed better results than the BWSTT group and the p value is 0.000 which is less than 0.05 when
compared between the groups for balance at 12 weeks. NDT group showed better results than the BWSTT group and the p value is
0.001 which is less than 0.05 when compared between the groups for mobility at 12 weeks. Therefore, NDT is better than BWSTT
for the improvement of both balance and mobility.

Conclusion: Both of the treatment approaches have proven to be effective in treatment of balance and gait among chronic stroke
patients but Neurodevelopmental Treatment has proven to be significantly more effective than Body Weight Supported Treadmill
Training and has more significant results.

Discussion: In the current study where NDT and BWSTT are compared to each other shows that NDT is highly effective for the
treatment of balance in post stroke patients as compared to BWSTT that is only effective within the group but not as effective as
NDT. Similarly Grozdek Covcic et.al in 2021 did a research on “Effects of Bobath treatment and specific mobilizations on gait
in stroke patients” which indicated that Bobath technique in combination with soft tissue mobilization shows better results for
the maintenance of balance and mobility in post-stroke patients. Also the Bobath treatment helped with increased AROM of the
patient [1].
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Introduction

World Health Organization(WHO) defined stroke as ‘a syndrome
of quickly growing medical symptoms of focal disturbance of ce-
rebral function, with symptoms lasting 24 hours or longer or lead-
ing to demise without any apparent reason other than the vascular
origin’ [2]. Stroke is neurological disorder that is characterized by
blockage of the blood vessels. The clot is formed into the brain it

can interrupt the flow of the blood, arteries will clogged and it can
causing breakage of blood vessels and lead to bleeding, causing
the sudden death of the brain cells due to lack of the oxygen [3].
Nowadays stroke is the fifth leading cause of death and one of
the main cause of disabilities in people [4]. Most of the disabil-
ities caused by stroke are related to balance and lower extremity
motor and sensory function which can cause changes in the speed
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of walking, long swing phase followed by short stance phase, de-
crease in walking ability and the endurance which eventually re-
sults in difficulties to perform activities of daily living [5].

Stroke is more common among men worldwide but women are
more severely ill. whereas the subarachnoid haemorrhage is more
common among the women and intra-cerebral haemorrhage is
more among the male. the mean age for first ever stroke is 68.6
and among women is 72.9. Incidence of stroke in male is 33 per-
cent higher and prevalence is 41 percent high than the female [6].

Stroke highly effects our walking ability [7]. In the stroke survi-
vors balance impairment may be present having abnormal gait
patterns which can be characterized by decrease in the speed of
walking and stride length and it can cause the increase in risk of
falling. Balance is one of the essential component of the walking,
balance and gait disorders are present in the chronic stage of the
stroke [8]. The restoration of balance mainly depends on the de-
gree of impairment and the severity of stroke. Recent studies have
shown that patients who have started physiotherapy early after the
stroke have improved their motor function and decreased their dis-
ability as compared to those who started physiotherapy late after
stroke [9].

Different techniques are used for the assessment of balance and
lower extremity motor and sensory function in stroke patients.
New magnetic resonance technique, Constrained induced move-
ment therapy(CIMT), Proprioceptive Neuromuscular Facilita-
tion(PNF), Motor relearning program (MRP), Neurodevelop-
mental training(NDT), Robotic neurological rehabilitation, Dry
needling(DNHS technique), Body Weight Supported Treadmill
training are the most used techniques for the recovery of stroke
patient [10-15].

Both Neurodevelopmental training and Body Weight Supported
Treadmill training have been studied on their own but both in-

terventions have not been studied side by side. Both of the inter-
ventions have been compared with other techniques like Neuro-
developmental training have been compared with Proprioceptive
Neuromuscular Facilitation and Body Weight Supported Treadmill
training have been compared with Mirror therapy [16, 17]. In this
research we will compare both Neurodevelopmental training and
Body Weight Supported Treadmill training with each other to un-
derstand which one is better for the treatment of balance and low-
er extremity motor and sensory function in patients with chronic
stroke.

Material and Methods
Study design
Study design was a Randomized Control Trial(RCT).

Study population
The study population was chronic ischemic stroke patients

Setting

As per permission of head of department of physiotherapy from
superior university I was collecting data from:

* Chaudhary Muhammad Akram Teaching and Research Hospital.
» Shadman Medical Center.

Duration of study
The duration of study was 6 months after the approval of synopsis.

Sampling technique
Non-probability purposive sampling technique was used in this
study.

Sample size

The calculated sample size using Berg Balance Scale as outcome
measure was 21 in each group after adding 10% dropout the sam-
ple size was 21+2=23 in each group.(4)

Sample Size For Comparing Two Means

Input Data

Confidence Interval (2-sided)
Power

95%
0%

Ratio of sample size (Group 2/Group 1) |

Group 1 Group 2Difference*
Mean 50.1 53.1 -3
Standard deviation 39 29
Variance 15.21 8.4l
Sample size of Group | 21
Sample size of Group 2 21
Total sample size 42
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n

Z1-0/2 Level of significance=95%

pl Expected mean change in Group A= 50.1.(4)

p2 Expected mean change in Group B=53.1.(4)

01 Expected standard deviation in group A= 3.9.(4)

02 Expected standard deviation in group B=2.9.(4)

n Expected sample size in a group=21.(4)

After adding 10% drop out in each group the sample size was
23.(4)

Eligibility criteria

Inclusion criteria

* Application of M-Cog test for checking patients cognition.(18)
* Chronic ischemic stroke patients.(19)

* Both Male and Female Patients.(20)

*Patients of 45 to 65 years of age.(21)

Exclusion criteria

* Patients with history of recurrent stroke.(19)

« Patients with lower limb fractures or dislocations.(22)
* Patients with Peripheral vascular disease.(23)

* Patients with skin discoloration or skin ulcers.(24)

Ethical Approval and Screening:

* After giving informed signed consent participants had a detailed
neurological examination and assessed for eligibility as defined
in the inclusion/exclusion criteria. For assessing the eligibility,
participants underwent screening and examination. After this,
pre-tests (t0) was performed on eligible participants. Berg balance
scale was used to assess balance and Functional Gait Assessment
(FGA) was used to assess the gait.

» After baseline assessment, eligible patients were randomly as-
signed to (in a 1:1 ratio) conventional physical therapy protocol
with Neurodevelopmental Training for Group A and conventional
physical therapy protocol with Body Weight Supported Treadmill
Training for Group B. Conventional physical therapy includes ap-
plication of hot pack for 20 minutes (25), soft tissue mobilization
for three minutes on each leg at the specified site (26), facilitation
of muscle activity for 15-20 minutes (27), and education of patient.
(28)

Randomization:

» Computer generated randomization assignments was designed
by an independent statistician and randomization was done by one
of the research team members who wasn’t involve in patient re-
cruitment or assessment or data analysis. Randomization assign-
ments was kept in opaque, sealed envelopes and unsealed by a
researcher after baseline testing. Outcome assessors were unaware

207,42,
(;ull s

u.f

of group assignment. The experiment started on the day after ran-
domization. For both groups, the intervention progressed during
the regularly scheduled therapy session and all other routine in-
terdisciplinary rehabilitation proceeded as usual. After randomiza-
tion, study participants were only informed about the content of
their allocated program by their therapist, remaining unaware of
the intervention in the other group.

Blinding:

+ Patient information state that the study purpose is to determine
the effects of in addition to routine physical therapy in compari-
son to Neurodevelopmental Training and Body Weight Support-
ed Treadmill Training along with conventional therapy in chronic
stroke patients, without specifying the details of both programs
except for similarities across both groups. Both programs were
personalized to the patient’s abilities to ensure all eligible patients
could complete the program. Researchers who were to assess out-
comes or do data analyses were masked to group allocation. Pa-
tients were instructed not to talk about the content of their exercise
program during the post intervention visit and could contact their
therapist in case of any problems during trial participation [19-28].

Intervention:

Group A

Group A was given with Conventional Physical Therapy for 45
minutes, with the Neurodevelopmental Training that includes
mobilization of muscles and stiff joints, muscle stretch, practice
if more normal movement patterns and weight bearing [29]. The
intervention will be conducted 3 times a week for a period of 12
weeks.

Group B

Group B received intervention with Conventional Physical therapy
for 45 minutes with Body Weight Supported Treadmill Training
each session includes four 5-minute walking bouts for a total of 20
minutes (30), 3 times a week for a period of 12 weeks. The inter-
ventions will be performed by a trained physiotherapist.

Results:

Normality of Data.

A total of 46 patients participated in the study among which there
was a randomized allocation of 23(50%) in NDT and 23(50%) in
BWSTT group. The data shows that the Kolmogrov Smirnov Sig-
nificance in all 3 values of NDT and BWSTT groups are 0.000
which is less than 0.05 suggesting that the data is not normal hence
the Manwhitney and FriedMann tests will be used. Table 1.
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Table 1: Tests of Normality

Groups Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic | df Sig.
BBS cutoff NDT group 322 23 .000 753 23 .000
BWSTT group | .325 23 .000 746 23 .000

Comparison Between the groups for balance.

A total of 46 patients participated in the study among which there
was a randomized allocation of 23(50%) in NDT and 23(50%) in
BWSTT group. The data shows that there is very minimal mean
value difference between the two groups and the p value is 0.767
which is more than 0.05. The data of 6 weeks shows that there is
some difference mean value difference between the two groups i.e.

Table 2

NDT group showed better results than the BWSTT group but the
p value is 0.133 which is more than 0.05. The data of 12 weeks
shows that there is a big difference mean value difference between
the two groups i.e. NDT group showed better results than the BW-
STT group and the p value is 0.000 which is less than 0.05. Table
2.

Groups N Mean ranks | Sum of ranks
BBS cuttoff NDT Group 23 24.00 552.00
BWSTT Group |23 23.00 529.00
Total 46
BBS cutoff 6 weeks NDT Group 23 21.28 489.50
BWSTT Group |23 25.72 591.50
Total 46
BBS cutoff 12 weeks NDT Group 23 15.50 356.50
BWSTT Group |23 31.50 724.50
Total 46
Test of Significance.
BBS cutoff Mann-Whitney U 253.000
Wilcoxon W 529.000
Z -.296
Asymp. Sig. (2-tailed) [.767
BBS cutoff 6 weeks Mann-Whitney U 213.500
Wilcoxon W 489.500
Z -1.503
Asymp. Sig. (2-tailed) |.133
BBS cuttof 12 weeks Mann-Whitney U 80.500
Wilcoxon W 356.500
Z -4.899
Asymp. Sig. (2-tailed) |.000

Comparison Between the groups for mobility

A total of 46 patients participated in the study among which there
was a randomized allocation of 23(50%) in NDT and 23(50%) in
BWSTT group. The data shows that there is a minimal mean value
difference between the two groups and the p value is 0.527 which
is more than 0.05. The data of 6 weeks shows that there is some

difference mean value difference between the two groups i.e. NDT
group showed better results than the BWSTT group but the p value
is 0.147 which is more than 0.05. The data shows that there is a
big difference mean value difference between the two groups i.e.
NDT group showed better results than the BWSTT group and the
p value is 0.001 which is less than 0.05. Table 3.
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Table 3

Groups N Mean ranks | Sum of ranks
FGA cuttoff NDT group 23 22.39 515.00
BWSTT group |23 24.61 566.00
Total 46
FGA cuttoff 6 weeks NDT group 23 21.00 483.00
BWSTT group |23 26.00 598.00
Total 46
FGA cuttoff 12 weeks | NDT group 23 18.00 414.00
BWSTT group |23 29.00 667.00
Total 46
Test of Significance.
FGA cutoff Mann-Whitney U 239.000
Wilcoxon W 515.000
Z -.633
Asymp. Sig. (2-tailed) [ .527
FGA cutoff 6 weeks Mann-Whitney U 207.000
Wilcoxon W 483.000
Z -1.451
Asymp. Sig (2-tailed) 147
FGA cutoff 12 weeks Mann-Whitney U 138.000
Wilcoxon W 414.000
Z -3.422
Asymp. SIG. (2-tailed) |.001

Interval based comparison of balance in the NDT group and
BWSTT group

The Chi Square X? (df=2, N = 23) =. 40.519, p< 0.05 shows that
significant differences exist in the balance improvement across all
three assessment intervals. The result shows that there is a signif-
icant improvement in balance in the NDT group after 6 weeks of
intervention and even greater improvement after 12 weeks interval
of treating patients with Neurodevelopmental Treatment. The Chi

Square X? (df=2, N = 23) =. 29.414, p< 0.05 shows that signifi-
cant differences exist in the balance improvement across all three
assessment intervals. The result shows that there is a significant
improvement in balance in the BWSTT group after 6 weeks of
intervention and somewhat lesser improvement after 12 weeks
interval of treating patients with Body weight support treadmill
training. Table 4.

Table 4

Groups Mean Rank

NDT Group BBS cutoff 2.87
BBS cutoff 6 weeks 2.02
BBS cutoff 12 weeks 1.11

BWSTT Group BBS cutoff 2.67
BBS cutoff 6 weeks 1.91
BBS cutoff 12 weeks 1.41

Test of Significance.

NDT Group N 23
Chi-Square 40.519
df 2
Asymp. Sig. (p value) .000
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BWSTT Group N 23
Chi-Square 29.414
df 2
Asymp. Sig. (p value) .000

Interval based comparison of Mobility in the NDT group and
BWSTT group

The Chi Square X? (df=2, N = 23) =. 33.522, p< 0.05 shows that
significant differences exist in the mobility improvement across all
three assessment intervals. The result shows that there is a signif-

icant improvement in mobility in the NDT group. The Chi Square
X2 (df=2, N =23) =. 30.000, p< 0.05 shows that significant differ-
ences exist in the mobility improvement across all three assess-
ment intervals. The result shows that there is an improvement in
mobility in the BWSTT. Table 5.

Table 5
Groups Mean Rank
NDT Group FGA cutoff 2.74
FGA cutoff 6 weeks 1.98
FGA cutoff 12 weeks 1.28
BWSTT Group FGA cutoff 2.65
FGA cutoff 6 weeks 2.00
FGA cutoff 12 weeks 1.35
Test of Significance.
NDT Group N 23
Chi-Square 33.522
df 2
Asymp. Sig. (p value) .000
BWSTT Group N 23
Chi-Square 30.000
df 2
Asymp. Sig (p value) .000
Discussion Rustem Mustafaoglu et.al. in 2018 conducted a study in Istanbul,

The current study that is “Comparison of effects of NDT vs BW-
STT on lower extremity among chronic stroke patients” shows that
there is a higher prevalence of stroke in male gender as compared
to females i-e 60.9% males and 39.1% females. Similarly Michat
Kuciel et.al. in September 2021 did a research on “Effect of PNF
and NDT Bobath Concepts in Improving Trunk Motor Control in
Stroke Patients” that also shows that the prevalence of stroke in
male gender is higher than females. Current study compares NDT
and BWSTT while the study conducted by Michal Kuciel et.al.
compares PNF and NDT. The study conducted by Michal Kuciel
shows both treatments have significant results while current study
shows that NDT have better results than BWSTT [31].

Jan Mehrholz et.al. conducted a research in 2017 i-e “Treadmill
training and body weight support for walking after stroke” shows
that treadmill training independently is not a very effective treat-
ment for improvement in walking speed after stroke. Where as the
current study Ishows that BWSTT has significant results within
the group but when compared with NDT, NDT has shown better
results at 6 weeks and 12 weeks [32].

Turkey and topic of the study was “The effects of body weight-sup-
ported treadmill training on static and dynamic balance in stroke
patients” which resulted in considerable changes on balance, mo-
bility and fear of fall of the patient when combined with conven-
tional treatment. Also showed that low frequency of BWSTT is
much more effective than high frequency in post stroke patients.
Whereas current study shows that BWSTT itself doesn’t have any
remarkable effect on balance nor when combined with convention-
al therapy. The current study contradicts the research conducted by
Rustem Mustafaoglu which shows better results of BWSTT when
combined with conventional therapy [33].

In the current study where NDT and BWSTT are compared to
each other shows that NDT is highly effective for the treatment
of balance in post stroke patients as compared to BWSTT that is
only effective within the group but not as effective as NDT. Sim-
ilarly Grozdek Covcic et.al in 2021 did a research on “Effects of
Bobath treatment and specific mobilizations on gait in stroke pa-
tients” which indicated that Bobath technique in combination with
soft tissue mobilization shows better results for the maintenance
of balance and mobility in post-stroke patients. Also the Bobath
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treatment helped with increased AROM of the patient.(1)

A study conducted in China by Jian-qiao WANG et.al. in 2019
i-e “Bobath concept in the process of gait rehabilitation for post-
stroke patients with hemiplegia” shows that Bobath treatment
improves patient’s ability to walk and also improves their motor
functions. It also helps with postural control of the patient after
stroke. Similarly, current study also shows that NDT is helpful for
the improvement of gait and mobility of the patient after stroke.
NDT is efficient on its on but it shows even better results in combi-
nation with other techniques like conventional therapy [34].

The current study and most of the above mentioned studies shows
that NDT is highly effective for the treatment of balance and gait
in post-stroke patients as compared to BWSTT. BWSTT is effec-
tive on its on but when compared with NDT , NDT showed better
results than BWSTT.

Limitation

This research has been conducted on the local population of East-
ern Asia. Thus people in this area have a different socioeconomic
status than that of other regions of the world hence effecting their
personal and environmental factors leading to change in recovery
time.

Recommendation

The financial resources and time available to us as students were
extremely limited due to which study was conducted in Lahore but
can be conducted in northern regions of Pakistan where the envi-
ronmental factors are completely different.

Conclusion

As per the current study which compared the effectiveness of Neu-
rodevelopmental Treatment vs Body Weight Supported Treadmill
Training in treatment of balance and gait among chronic stroke
patients, both of the treatment approaches have proven to be effec-
tive in treatment of balance and gait among chronic stroke patients
but Neurodevelopmental Treatment has proven to be significantly
more effective than Body Weight Supported Treadmill Training
and has more significant results. Hence alternate hypothesis is ac-
cepted.

References

1. Covéi¢, G. G., Jurak, L., Telebuh, M., Magek, Z., Berti¢, Z.,
Zura, N., ... & Jakus, L. (2022). Efects of bobath treatment
and specific mobilizations on gait in stroke patients: A ran-
domized clinical trial. NeuroRehabilitation, (Preprint), 1-8.

2. Wolfe, C. D. (2000). The impact of stroke. British medical
bulletin, 56(2), 275-286.

3. Kauriakose, D., & Xiao, Z. (2020). Pathophysiology and treat-
ment of stroke: present status and future perspectives. Interna-
tional journal of molecular sciences, 21(20), 7609.

4. Tally, Z., Boetefuer, L., Kauk, C., Perez, G., Schrand, L., &
Hoder, J. (2017). The efficacy of treadmill training on balance
dysfunction in individuals with chronic stroke: a systematic
review. Topics in stroke rehabilitation, 24(7), 539-546.

10.

11.

12.

13.

14.

15.

16.

17.

Kang, H. K., Kim, Y., Chung, Y., & Hwang, S. (2012). Ef-
fects of treadmill training with optic flow on balance and gait
in individuals following stroke: randomized controlled trials.
Clinical rehabilitation, 26(3), 246-255.

Appelros, P., Stegmayr, B., & Terént, A. (2009). Sex differ-
ences in stroke epidemiology: a systematic review. Stroke,
40(4), 1082-1090.

Eng, J. J., & Tang, P. F. (2007). Gait training strategies to op-
timize walking ability in people with stroke: a synthesis of the
evidence. Expert review of neurotherapeutics, 7(10), 1417-
1436.

Baronchelli, F., Zucchella, C., Serrao, M., Intiso, D., & Barto-
lo, M. (2021). The effect of robotic assisted gait training with
Lokomat® on balance control after stroke: Systematic review
and meta-analysis. Frontiers in Neurology, 1073.

Mao, Y. R., Lo, W. L., Lin, Q., Li, L., Xiao, X., Raghavan,
P., & Huang, D. F. (2015). The effect of body weight sup-
port treadmill training on gait recovery, proximal lower limb
motor pattern, and balance in patients with subacute stroke.
BioMed research international, 2015.

Sanchez del Rio, M., Bakker, D., Wu, O., Agosti, R.,
Mitsikostas, D. D., @stergaard, L., ... & Cutrer, F. M. (1999).
Perfusion weighted imaging during migraine: spontaneous vi-
sual aura and headache. Cephalalgia, 19(8), 701-707.
Pandian, S., Arya, K. N., & Davidson, E. R. (2012). Compar-
ison of Brunnstrom movement therapy and Motor Relearning
Program in rehabilitation of post-stroke hemiparetic hand: a
randomized trial. Journal of bodywork and movement thera-
pies, 16(3), 330-337.

Kim, Y. W., & Moon, S. J. (2015). Effects of treadmill training
with the eyes closed on gait and balance ability of chronic
stroke patients. Journal of physical therapy science, 27(9),
2935-2938.

Kiling, M., Avcu, F., Onursal, O., Ayvat, E., Savcun Demirci,
C., & Aksu Yildirim, S. (2016). The effects of Bobath-based
trunk exercises on trunk control, functional capacity, balance,
and gait: a pilot randomized controlled trial. Topics in stroke
rehabilitation, 23(1), 50-58.

Cruz-Montecinos, C., Nufiez-Cortés, R., Bruna-Melo, T.,
Tapia, C., Becerra, P., Pavez, N., & Pérez-Alenda, S. (2020).
Dry needling technique decreases spasticity and improves
general functioning in incomplete spinal cord injury: A case
report. The journal of spinal cord medicine, 43(3), 414-418.
Barzel, A., Liepert, J., Haevernick, K., Eisele, M., Ketels,
G., Rijntjes, M., & van den Bussche, H. (2009). Comparison
of two types of Constraint-Induced Movement Therapy in
chronic stroke patients: A pilot study. Restorative neurology
and neuroscience, 27(6), 675-682.

Kuciel, M., Rutkowski, S., Szary, P., Kiper, P., & Rutkowska,
A. (2021). Effect of PNF and NDT Bobath Concepts in Im-
proving Trunk Motor Control in Ischemic Stroke Patients—a
Randomized Pilot Study. Medical Rehabilitation, 25, 4-8.
Broderick, P., Horgan, F., Blake, C., Ehrensberger, M., Simp-
son, D., & Monaghan, K. (2019). Mirror therapy and treadmill
training for patients with chronic stroke: a pilot randomized
controlled trial. Topics in Stroke Rehabilitation, 26(3), 163-

J Nur Healthcare, 2023

Volume 8 | Issue 2 | 135



18.

19.

20.

21.

22.

23.

24.

25.

26.

172.

Rezaei, M., Rashedi, V., Lotfi, G., Shirinbayan, P., & For-
oughan, M. (2018). Psychometric properties of the Persian
adaptation of mini-cog test in Iranian older adults. The Inter-
national Journal of Aging and Human Development, 86(3),
266-280.

Abba, M., Muhammad, A., Badaru, U., & Abdullahi, A.
(2020). Comparative effect of constraint-induced movement
therapy and proprioceptive neuromuscular facilitation on up-
per limb function of chronic stroke survivors. Physiotherapy
Quarterly, 28(1), 1-5.

Yusaf, Q., Qayyum, A., EHSAN, U., JAVARIA, A. Y., & QA-
YYUM, H. A. (2021). Comparison of Sub-Types and Severity
of Ischemic Stroke among Both Genders. Pakistan Journal of
Medical and Health Sciences, 15(6), 1340-1344.

Schaller, B. J. (2007). Influence of age on stroke and precon-
ditioning-induced ischemic tolerance in the brain. Experimen-
tal neurology, 205(1), 9-19.

Murray, S. A., Ha, K. H., Hartigan, C., & Goldfarb, M. (2014).
An assistive control approach for a lower-limb exoskeleton to
facilitate recovery of walking following stroke. IEEE transac-
tions on neural systems and rehabilitation engineering, 23(3),
441-449.

Nakada, C. S., Meningroni, P. C., Ferreira, A. C. S., Hata,
L., Fuzaro, A. C., Jinior, W. M., & de Araujo, J. E. (2018).
Ipsilateral proprioceptive neuromuscular facilitation patterns
improve overflow and reduce foot drop in patients with demy-
elinating polyneuropathy. Journal of exercise rehabilitation,
14(3), 503.

Singha, R. (2017). Motor Relearning Program versus Proprio-
ceptive Neuro-Muscular Facilitation Technique for Improv-
ing Basic Mobility in Chronic Stroke Patients-A Comparative
Study. Int J Physiother Res, 5(6), 2490-500.

Nakamura, M., Sato, S., Sanuki, F., Murakami, Y., Kiyono,
R., Yahata, K., ... & Takeuchi, K. (2021). Effects of hot pack
application before high-intensity stretching on the quadriceps
muscle. International Journal of Therapy And Rehabilitation,
28(10), 1-10.

MacDonald, N., Baker, R., & Cheatham, S. W. (2016). The

27.

28.

29.

30.

31.

32.

33.

34.

effects of instrument assisted soft tissue mobilization on lower
extremity muscle performance: a randomized controlled trial.
International journal of sports physical therapy, 11(7), 1040.
Huber, J., Kaczmarek, K., Leszczynska, K., & Daroszewski,
P. (2022). Post-Stroke Treatment with Neuromuscular Func-
tional Electrostimulation of Antagonistic Muscles and Kine-
siotherapy Evaluated with Electromyography and Clinical
Studies in a Two-Month Follow-Up. International journal of
environmental research and public health, 19(2), 964.
Donaldson, C., Tallis, R., Miller, S., Sunderland, A., Lemon,
R., & Pomeroy, V. (2009). Effects of conventional physical
therapy and functional strength training on upper limb motor
recovery after stroke: a randomized phase II study. Neurore-
habilitation and neural repair, 23(4), 389-397.

Raine, S., Meadows, L., & Lynch-Ellerington, M. (Eds.).
(2013). Bobath concept: theory and clinical practice in neuro-
logical rehabilitation. John Wiley & Sons.

Sullivan, K. J., Knowlton, B. J., & Dobkin, B. H. (2002). Step
training with body weight support: effect of treadmill speed
and practice paradigms on poststroke locomotor recovery.
Archives of physical medicine and rehabilitation, 83(5), 683-
691.

Kuciel, M., Rutkowski, S., Szary, P., Kiper, P., & Rutkowska,
A. (2021). Effect of PNF and NDT Bobath Concepts in Im-
proving Trunk Motor Control in Ischemic Stroke Patients—a
Randomized Pilot Study. Medical Rehabilitation, 25, 4-8.
Mehrholz, J., Thomas, S., & Elsner, B. (2017). Treadmill
training and body weight support for walking after stroke.
Cochrane database of systematic reviews, (8).

Mustafaoglu, R., Erhan, B., Yeldan, ., Hiiseyinsinoglu, B. E.,
Giindiiz, B., & Ozdingler, A. R. (2018). The effects of body
weight-supported treadmill training on static and dynamic
balance in stroke patients: A pilot, single-blind, randomized
trial. Turkish Journal of physical medicine and rehabilitation,
64(4), 344.

WANG, J. Q., & LIU, H. L. (2019). Bobath Concept in the
Process of Gait Rehabilitation for Post-stroke Patients with
Hemiplegia. Chinese Journal of Rehabilitation Theory and P
ractice, 683-685.

Copyright: ©2023 Sana Fatima, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

J Nur Healthcare, 2023

https://opastpublishers.com

Volume 8 | Issue 2 | 136



