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Abstract

Background: The widespread idea that passive stretching can cure and extend tight or contracted
soft tissues has led to its widespread use in the treatment of spasticity. There is a lack of evidence
regarding the effectiveness of passive stretching for patients dealing with spasticity. The purpose of
this study was to summarize and analyze the studies that have looked at the effects of passive
stretching on children with spastic cerebral palsy. Passive stretching is frequently done in the hope
that tightness or contracture of soft tissues can be reduced and stretched. There is little proof that
passive stretching helps people with spasticity. This review's objective was to assess the research on
passive stretching's benefits for kids with spastic CP. Aim of the study; using the visual analog scale
(VAS) and the Western Ontario and McMaster Universities cerebral palsy (WOMAC) Questionnaire,
this study intends to evaluate the effectiveness of floppy passive stretching with spastic passive
stretching in children with cerebral palsy. Materials and method; 60 patients were participated in
this study, their ages between 1 — 9 years, both female and male. The patients were diagnosed with
cerebral palsy. The participants are divided in to two groups; group (A) 30 patient used spastic
passive stretching, group (B) 30 Patient used floppy passive stretching Cerebral palsy. All the
patients were assessed before treatment and after three months of follow-up, using analogscale (VAS)
and the western Ontario and McMaster Universities cerebral palsy (WOMAC) Questionnaire.
Result: The results showed that floppy passive stretching, were effective in standing and walking in
this study, that there is a statistically significant association between floppy and spastic standing up
p-vale (0.031) and walking p-vale (0.01) is less than the significant level of a =0.05 respectively.
Conclusion: Study results suggest that children with spastic cerebral palsy can benefit from passive
stretching activities to improve their gross motor skills. Furthermore, the current evidence suggests
that, when it comes to enhancing range of motion and decreasing spasticity in particular muscles and
joints in children with spastic cerebral palsy, continual passive stretching may be more helpful than
manual stretching. Passive stretching exercise is a veritable tool for the improvement of gross motor
function in children with spastic cerebral palsy.
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INTRODUCTION

Cerebral palsy is a non-progressive condition resulting from early brain damage (1), (2). It leads
to changes in muscle structure, including elongated sarcomeres and muscle atrophy (3), (4), causing
fewer sarcomeres in series and shorter muscle fibres (3). Muscle growth is impaired (5). In addition
to a reduced range of active joint action, discomfort and impaired gross and fine motor performance
are all possible side effects of spasticity. Spasticity, on the other hand, may be able to compensate for
muscle weakness and boost performance. Various methods like stretching, botulinum toxin
injections, casts, and ankle-foot orthoses are used to address muscle shortening. If these treatments
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are insufficient, permanent contractures may require surgery. In children with cerebral palsy (CP),
the damage to the nervous system results in muscle atrophy, fibrosis, muscle shortening, and stretched
sarcomeres, but this is usually less desirable because a carry-over effect to function is unlikely.
Various stretching methods have been used to increase range of motion. Stretching techniques aim to
enhance range of motion (ROM), with passive and active stretches administered by healthcare
professionals or patients. Ankle-foot orthoses can help maintain joint position at the limit of motion.
These techniques aim to improve daily function, delay contracture onset, and reduce the need for
surgery, assuming muscles can generate force over a broader ROM. However, stretching exercises
can be uncomfortable for children and time-consuming (6). Passive stretching is commonly used to
address soft tissue tightness (7). It can be performed manually or with external devices like splints,
casts, and tilts. While passive stretching is widely used, research on its effectiveness and the rationale
behind stretch-based treatments for muscle spasticity is limited. Isolated stretching may not have a
significant impact on children's growth or muscle function in cerebral palsy. Combining stretching
with botulinum toxin and electrical stimulation may promote joint lengthening, but more research is
needed to determine whether this effect targets muscle or tendon (8). Some claims suggest that "active
stretches" involving eccentric contractions can enhance gait and mobility (9).

METHODOLOGY

60 patients were participated in this study. Their  ages between 1 — 9 years, both female and
male. The patients were diagnosed with cp. the participants are divided in to two group; group (A) 30
patient used spastic passive stretching group (B) 30 Patient used floppy passive stretching Cerebral
palsy while experimental research and exercise are applied at the Helnea Center ,Helnea Center
Bnalalsawa Branch , Aylan Center Private during the period December 2021 to december2022. It is
a practical study in which a small selection of 6 patients was initially taken to ensure the validity and
reliability of the questionnaire method, and to ensure data stability, Cronbach's alpha was used for
the sequential questions of the survey form [25, 26, 22, 27]. According to Cronbach's equation, the
value was found to be (0.852), which indicates a very high degree of reliability of the sequence
questions of the survey model.

Inclusion and Exclusion criteria:

Visible hip dislocation, scoliosis, high  spasticity and disability, uncontrolled seizures,
hydrocephalus, diagnosis of CP, no orthopedic surgery or contracture reduction stiffness in the
previous six months.

Intervention

Using the Gross Motor Function Measurement Tool (GMFM-66), to assess the functional
level of the children this tool n at different time points. This tool evaluates motor function in children
with cp based on various dimensions of movement. The assessments were conducted by specialists.

Procedure

This study, we took history from persons asked the clinical finding and pattern what problem
the child manual passive stretching for lower limb Baseline assessment Gross Motor Function
Measurement. The developmental history include was preformed when and how a milestone was
achieved.

Statistical Analysis

The data was analyzed using SPSS software version (26). Data analysis presented the use of
these rules and tools to achieve the objectives of the study, which are: Mean, Standard deviation, and
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Chi-Square, [27]. Chi-square test is a statistical study to find out the association between two
categorical variables. [30, 28, 29]. The results are shown in descriptive statistics such as, frequency,
percentage, and bar chart for the demographic questions, Non-Parametric approach was utilized like
chi-square test to find the association between type (Floppy and Spastic) with each of the (GMFM,
Sitting, Crawling, and Standing up) for the first, second, and third month follow up (F1, F2, and F3)
separately (22) (23). For all test p < 0.05 was considered to be statistically significant.

RESULTS
Table 1: Descriptive Statistics for Demographic Questions
F %

Less than 1 year 8 13.3%

Two years 10 16.7%

Three years 9 15.0%

Age Group Four years 11 18.3%
Five years 8 13.3%

Six years 14 23.3%

Gender Male 42 70.0%
Female 18 30.0%

Floppy 23 38.3%

Type Spastic 37 61.7%
Seizures Yes > 8.3%
No 55 91.7%

Tablel shows the descriptive statistics for all demographic questions such as age, gender, type,
and Seizures. The percentage of male (70%) is higher than the percentage of female’s participants
(30%) while the percentage of Spastic type (61.7%) is higher than the percentage of Floppy type
(38.3%). Most of the participants are aged six years (23.3%) followed by four years (18.3%), two
years (16.7%), three years (15%), five years (13.3%) and less than one year (13.3%) respectively.
The percentage of patients who have Seizures (8.3%) is less than the percentage for those patients do
not have it (91.7%).
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Figure 1: Bar chart for Demographic Questions
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Table 2: Association between type (Floppy and Spastic) with each of the (GMFM, Sitting,
Crawling, and Standing up) for the first month follow up (F1) using Chi-square test

Type Chi i
Floppy | Spastic Total Square p-value
GMFCS | Count | 11 10 21
level | % | 524% | 47.6% | 100.0%
GMFCS | Count 7 13 20
level 11 % | 350% | 650% | 100.0%
GMFM GMFCS | Count 3 8 11 3.018 | 0.389
level 11 % | 27.3% | 72.7% | 100.0%
GMFCS Count 2 6 8
level IV % 25.0% 75.0% 100.0%
Yes Count 20 30 50
0, 0, 0, 0,
Sitting CO/ljnt 40§ % Gof % 102'8 % 1 0353 | 0414
No % | 300% | 70.0% | 100.0%
Yes Count 14 17 31
0, 0, 0, 0,
Crawling CO/ljnt 45'92/" 542'3/" 1025/" 0.265 | 0.195
No % | 31.0% | 69.0% | 100.0%
Yes Count 7 3 10
0, 0, 0, 0,
Standing up CO/ljnt 701'2/" 303'2/" 102'(?/" 5083 | 0.031
No % | 320% | 68.0% | 100.0%

Table 2 demonstrates that there is a statistically significant association between Floppy and
Spastic with Standing up because its p-value (0.031) is less than the significant level of a =0.05. For
example, the percentage of Floppy type who can standing up (70%) is higher than the percentage of
Spastic (30 %), as well as the percentage of Floppy suffering standing up (32 %) is less than the
percentage of spastic facing it (68%). On the other hand, that there is no statistically significant
association between Floppy and Spastic with each of the (GMFM, Sitting, and Crawling) because
their p-values (0.389, 0.414, and 0.195) are higher than the significant level of a =0.05 respectively.

Table 3: Association between type (Floppy and Spastic) with each of the (GMFM, Sitting,
Crawling, and Standing up) for the first second month follow up (F2) using Chi-square test

Type Chi )
Floppy | Spastic Total Square p-value
GMFCS | Count 11 10 21
level | % 52.4% 47.6% 100.0%
GMFCS | Count 8 13 21
level 11 % 38.1% 61.9% 100.0%
GMFM GMFCS | Count 2 8 10 3.171 0.289
level 11 % 20.0% 80.0% 100.0%
GMFCS | Count 2 6 8
level IV % 25.0% 75.0% 100.0%
Yes Count 22 36 58
0, 0, 0, 0,
Sitting Co/Ljnt 37'19/0 62'11/0 1002'0/0 0.119 0.624
No % 50.0% 50.0% 100.0%
Yes Count 19 29 48
. % 39.6% 60.4% 100.0%
Crawling " Count 4 8 12 0.159 0.481
% 33.3% 66.7% 100.0%
Standing Up Yes Count 13 15 28 1.455 0.174

37 www.jnr.tw



PFERE

Journal of Nursing
Volume 71 Number 04

ISSN: 0047-262X

DOI: 10.5281/zenodo0.10990102

% 46.4% 53.6% 100.0%
No Count 10 22 32
% 31.3% 68.8% 100.0%
Yes C?)/u . 83530/ 16170/ 100600/
. 0 . 0 . 0 . 0
Walking " Count 18 36 54 5.711 0.027
% 33.3% 66.7% 100.0%

Table 3 demonstrates that there is a statistically significant association between Floppy and
Spastic with walking because its p-value (0.027) is less than the significant level of o =0.05. For
example, the percentage of Floppy type who can walking (83.3%) is higher than the percentage of
Spastic (16.7 %), as well as the percentage of Floppy suffering walking (33.3%) is less than the
percentage of spastic facing it (66.7%). On the other hand, that there is no statistically significant
association between Floppy and Spastic with each of the (GMFM, Sitting, Crawling, and standing
up) because their p-values (0.289, 0.624, 0.481, and 0.174) are higher than the significant level of o
=0.05 respectively.

Table 4: Association between type (Floppy and Spastic) with each of the (GMFM, Sitting,
Crawling, and Standing up,) for the third month follow up (F3) using Chi-square test

Type Chi
Floppy | Spastic Total Square p-value
GMFCS Count 13 12 25
level | % 52.0% 48.0% 100.0%
GMFCS Count 6 13 19
level 11 % | 31.6% | 68.4% | 100.0%
GMFM T e ; : : 3541 | 0315
level 11 % | 250% | 75.0% | 100.0%
GMFCS Count 2 6 8
level IV | % | 25.0% | 75.0% | 100.0%
Yes Count 22 36 58
0, 0, 0, 0,
Sitting CO/ljnt 37'19 % 62'11 % 1002'0 % | 0119 | 0624
No % | 500% | 50.0% | 100.0%
Yes Count 21 34 55
0, 0, 0, 0,
Crawling CO/ljnt 38'22/(’ 61'??/" 1005'0/" 0.008 | 0.842
No % | 400% | 60.0% | 100.0%
Yes Count 18 23 41
0, 0, 0, 0,
Standing up Co/ljnt 43':/0 561'1/0 1025/0 1.692 0.154
No % | 263% | 73.7% | 100.0%
Yes Count 11 6 17
0, 0, 0, 0,
Walking Co/ljm 641';/" 353;‘::/" 1OZ§ % | 6975 | 001
No % | 27.9% | 721% | 100.0%

Table 4 demonstrates that there is a statistically significant association between Floppy and
Spastic with walking because its p-values (0.01) is less than the significant level of o =0.05. For
example, the percentage of Floppy type who can walking (64.7%) is higher than the percentage of
Spastic (35.3%), but the percentage of Floppy suffering walking (27.9%) is less than the percentage
of spastic facing it (72.1%). On the other hand, that there is no statistically significant association
between Floppy and Spastic with each of the (GMFM, Sitting, Crawling, and standing up) because
their p-values (0.315, 0.624, 0.842, and 0.154) are higher than the significant level of o =0.05 respect
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DISCUSSION

The study examined the effects of passive stretching exercise on children with cerebral palsy.
Because both groups' participants were homogeneous, it was possible to attribute the results to
participant confounding characteristics or random chance. The study's findings showed that a 12-
week passive stretching exercise program significantly improved the floppy patient group's gross
motor function in terms of standing, kneeling, sitting, rolling, and crawling, as well as their overall
scores (11).Standing and walking were significantly improved over the three-month follow-up, and
enhancing walking abilities regarded as the primary functional goal to physical rehabilitation group
assessment for children with CP. The effectiveness of therapies aimed at improving CP children's
walking ability and their receptivity to such interventions, however, remain little understood. Though
about potential effectiveness in evaluate changes in walking abilitie associated with cerebral palsy,
the 6-minute walk test (6MWT) is a valid technique to examine this function in children with CP,
with interventions in construed to other study (13). That showed significant change in spastic cp
patients. This could be related the age group, which were less than 2 years.

The important results showed that, both after treatment and during follow-up, the majority of
study participants in both groups were older than two years of age (p-values 0.315, 0.624, 0.842, and
0.154). Passive stretching was found to have no significant effects when compared to conventional
approaches the treatment in children with cerebral palsy. The study, conducted the Children
Hospital of Michigan, involved 57 child who randomly assigned control and treatment group. For
eight to ten weeks, the kids got an hour each week of physical, occupational, and speech therapy. This
was followed by a four-week at-home program. The Adeli suit was to be worn for four weeks as part
of the experimental program.

Bar-Haim et al. (2006) carried up a second study in which they examined the effects of AST
and NDT on GMF improvement two group in CP child (spastic and floppy). After 9 months of
treatment and follow-up, the researchers employed the GMFM-66 to measure GMF in 60 children
who had both floppy and spastic passive stretching. Significant changes were identified between the
two groups of children.

There was a greater proportion of men than women among the 60 participants in our study.
Males make about 70% of the population, which is higher than females. This result is consistent with
earlier research of a similar nature6, 27, 28, which indicated that men predominated. This finding
may be explained by the fact that men have a higher percentage of cp prevalence than women do. In
contrast to a study conducted in Nigeria by Adekoje et al.6 that included participants in the same age
range as the present study, they reported that the majority of their participants (63.4%) were 2 years
of age or older. In this study, the majority (86.7%) of the participants recruited were found to be older
than 2 years. Additional comparable earlier research (14), (16). Additionally, displayed their age
distribution with ages bellow 2 years old, which are attributable in difference inclusion criteria of
participants. This difference in age distribution could be explained by earlier diagnose of CP in other
countries compared to our country this due to advantages of health serves centers and population
educations that have higher level of information for taken care of their baby regarding health care
services and people information and education health about the cp early diagnosis as camper to our
country (health services, health education).  (14).

Conversely, gross motor exercises (walking, cycling, etc.) involving both limbs are typically
part of lower limb rehabilitation (15). These exercises can occasionally be performed without
conscious thought, and they improve gross motor ability and gait performance (16). To provide
persons with CP a better understanding of the potential benefits of each training modality, it is
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important to make the distinction between the various forms of training (aerobic training,
strengthening training).

It was discovered that, in comparison to children without CP, children with CP produced 57%
and 73% less force in knee extension and ankle plantar flexion, respectively (17). They also
discovered deficiencies in muscle activation, with a 49% decrease in triceps sure activity and a 39%
drop in quadriceps femoris activation. The authors noted that children with CP had an increased co-
activation of antagonistic muscles, which led to a reduction in knee force output (18), (19).

The results of this study suggest that SRM could be a helpful treatment intervention for children
with cerebral palsy to improve their muscle strength and gait. Following SRM training, the peak
torque of the knee extensor muscles improved significantly (p<0.05); the mean value increased from
31.11+7.42 to 40.55£10.37 Nm. Following training, there was a substantial improvement in the knee
flexor peak torque (p<0.05), with a mean value increase from 20.22+16.2 to 26.33+£19.11 Nm. (19),
(21)

CONCLUSION AND RECOMMENDATION

Based on the findings of this study, it can be deduced that passive stretching exercises can be a
valuable tool for enhancing the gross motor function of children with spastic cerebral palsy. The
evidence suggests that such stretching exercises may offer benefits in terms of physical performance
improvement and a reduction in spasticity. Moreover, the available data indicates that continuous
passive stretching might be more effective than manual stretching in improving range of motion and
reducing spasticity in specific joints and muscles in children with spastic cerebral palsy. As a result,
it is advisable to include passive stretching exercises, especially continuous stretching, as an
important component of therapy for these children to enhance their physical abilities and overall
quality of life. Further research and clinical trials could help in developing more comprehensive
guidelines and protocols for the utilization of passive stretching exercises in the management of this
condition.
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