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Abstract
Introduction. Hydrocephalus is an abnormal enlargement of the brain ventricles caused by increased amounts of cerebrospinal fluid. The aim of
the study was to determine the efficacy of Bobath Based Rehabilitation Program and conventional physiotherapy for improving motor function in
children with hydrocephalus and reducing levels of anxiety in parents of children with hydrocephalus.
Materials and methods. The study design was quasi experimental in nature. Twenty patients with hydrocephalus, aged below 10 years, both males
and females were included as per the eligibility criteria. All parents provided their written informed consent for participations in the study. These
subjects were randomly divided into two equal groups using computer generated table: group A (n = 10) and group B (n = 10). All patients were
assessed for motor function using GMFM-88 scale, whereas their parents were evaluated for anxiety levels using STAI tool. Group A received Bobath
Based Rehabilitation Program whereas group B received conventional physiotherapy. Both groups received interventions for a total of 8 weeks, with
1 60-minute session per week and their parents were taught an individualized program of home exercises and encouraged to practice daily. Then
the subjects were re-assessed after completing 8 weeks of interventions. Statistical analysis was performed using paired t-test and unpaired t-test.
Results. Our study revealed statistically significant difference in the GMFM-88, STAI-S and STAI-T scores in group A (p = 0.032, 0.0001, 0.0001) and
group B (p = 0.0001, 0.001, 0.003), respectively.
Discussion. These two interventions have their benefits in improving gross motor function in children with hydrocephalus. These interventions can
indeed be customized to address specific needs of children with hydrocephalus, such as muscle weakness, impaired coordination, and balance issues.
This personalized approach optimizes the intervention effectiveness directly targeting the areas of difficulty experienced by each child. Moreover,
these therapeutic approaches engage mechanisms of neuroplasticity through repetitive and task-specific exercises. Training general physiotherapists
to deliver both therapies efficiently could maximize access to rehabilitation services in areas with inadequate healthcare infrastructure.
Conclusion. Bobath Based Rehabilitation Program and conventional physiotherapy are effective interventions for improving motor function in
children with hydrocephalus and in reducing levels of anxiety in their parents.
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CpaBHeHue 3(p(eKTUBHOCTU MPOTrPaMMBbl
peaOuIMTALIIM Ha OCHOBE KOHUemiuu boobar
1 CTaHJapTHOM ¢u3nueckoii peaduauTanuu
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*Meduyunckuti konnedx u bomvHuya umenu Iypy Tobunda Cunexa, okpye @apudxom, wmam Ilenoxab, HHous
AnnoTanug
Beedenue. [udpoyegpanus — amo cocmosHue, npu Komopom paseusaemcs namosoeuteckoe yeeuueHue xeayodoukos 20106H020 M032d, 8bI36aHHOE
u3Bbimrkom cnuHHOMo3208011 xudkocmu. Llens ucciedosanus — oyeHumb, HAckobko AekmusHa peabuumayUoHHas npozpamMMa Ha 0CHOGe
KoHyenyuu Bobam u cmandapmusie Memodsl (husuueckoli peabunUMayuu ¢ MouKu 3peHus yyuuieHus dsueamensholl (yHkyuu y demeli ¢ 2udpo-
yechanuell u CHUKeHUS YPOeHS mpedokHocmu y ux podumenel.
Mamepuanst u memodet. Hccnedosanue umeno keasuskcnepumeHmanbHolil Qusatin. B coomsememeuu ¢ kpumepusmu ekJoueHus 6 ucciedosa-
Hue Gvinu exioersl 20 nayuenmos ¢ eudpoyedanuet, cpedu komopsix Obiau npedcmasumenu oboux nonos 8 gospacme do 10 nem. Bee podumenu
npedocmasuu nuceMerHoe 000poB0NLHOE UHOPMUPOBAHHOE cozacue Ha yuacmue ux demell 8 uccredosanuu. [layuenmos paHooMu3uposau
8 08e pagHvle N0 YUCTEHHOCU 2PYNNbL C UCNOJIb30BAHUEM C2EHEPUPOBAHHOL Ha KomMnbiomepe mabauypl: zpynny A (n = 10) u zpynny B (n = 10).
Y ecex nayuenmos oyenunu dsueamenvyto GyHkyuto ¢ nomowjsio wkansl GMFM-88. V ux podumeneii oyeHusanu yposeHs mpesoxHocmu ¢ no-
moujpto onpocuka STAL B epynne A nayuenmo npoxoduu peabunumayuio Ha ockoge koyenyuu bobam, a 6 epynne B — cmandapmuyio npo-
epammy ¢pusuueckoti peabunumayuu. B obeux epynnax obujas dnumenvHocms nevenus cocmasuna 8 Hed. Ilayuermam nposodusu no 00Homy
ceancy onumensHocmbio 60 Mun 1 pas @ Hedemio, npu amom podumeneii 00yuau UHOUBUOYATLHOMY KOMNIIEKCY YNPAXKHEHUL U peKoMeHA08anu
eke0HesHO BbINONHAMY e20 doma. Uepes 8 ned nayuenmos oyeHusanu nosmopHo. Cmamucmuueckuti GHANU3 6bINOTHUNY C UCNONb30BAHUEM
t-kpumepus CmbiodeHma 0ng 3a8UCUMbLX U HE3ABUCUMBLX BbIOOPOK.
Pesynsmamet. B pamkax Hacmosiwezo uccnedosaus Obinu 6biA67IeHs CMAMUCMUUECKU 3HauuMble pasnuyus 6 oyenkax GMFM-88, STAI-S
u STALT mexdy epynnoti A (p = 0,032, 0,0001, 0,0001) u zpynnoti B (p = 0,0001, 0,001, 0,003).
06cysdenue. Oe npozpammbl peabuUMAayUL UMEIOM C0U NPEUMYULECBA C MOUKU 3PEHUS YyHLeHUS KDYnHoLi Momopuku y demell ¢ 2udpoye-
hanuetl. Paccuampusaemble memods MOxHO adanmuposams nod nompedHocMu KOHKpemHO20 nayueRma ¢ 2udpoyeanueti ¢ yuémom cmeneHu
caabocmu Mbluiy, HapyuieHus pagHosecus u koopOuayuu. Taxotl uHOUUOyabHbiti n00X00 n0360/AEM MAKCUMATIBHO NOBICUMY, IheKmUHOCb
peabunumayuu u ckoppekmuposams HapyueHus y pedénka. Kpome mozo, paccmampusaembie Memodbl GKMUGUPYIOM MEXAHU3Mb! HeLiponaacmuy-
Hocmu 61az00aps NOBMOPeHuUI0 YNPAXHEHULL, HANPABTIEHHbIX HA PeuleHue KoHKpemHbLx 3aday. OByueHue cneyuancmos obeum npozpammam peadu-
JUMayuu Moxxem noebicums docmynHocmb Maxoii NOMOWU 6 pecuoHax ¢ HedocmamouHo passumoii uHgpacmpykmypoti 30pasooxpaHeHus.
3axmouenue. [Ipozpamma peabusumayuu Ha ocHose kowyenyuu Gobam u cmandapmuas Qusuueckas peabunumayus CyujecmeerHo yIyuudom
deuzamenvHyio GyHkyuto y demeli ¢ 2udpoyepanuetl u CHUXaom yposeHb mpesokHOCMU Y Ux podumenell.

Knrouegvie cnoea: 2udpouedhanus; 0sueamensHas (hyHKUUs; MpesoxHOCb; NPo2pamMma peaduiumayuy Ha ocHoge koHyenuyuu Bobam

JTHYecKoe YTBEpKaeHue. I/ICCJ'IeLLOBaHI/Ie [TPOBOANMJIOCH IIPU YCJIOBWU I10JTyUYE€HNA TUCbMEHHOI'0 L[O6p0BOJ'[bHOI‘O I/IHCl)OpMI/Ipo-
BaHHOI'O corjiacud naiueHTOoB.

Wcrounuk ¢unancupoBanus. ABTOPBI 3asBISIOT 00 OTCYTCTBUM BHELIHMX UCTOYHUKOB (DMHAHCHPOBAHMS IIPU MPOBELEHHH
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Introduction

Hydrocephalus is a common central nervous system disorder
in children and is unique in being caused by widely differing
prenatal, perinatal, or postnatal events [1]. It affects patients
of any age, with thousands of new cases each year in the
United States and many more globally [2]. Hydrocephalus
is an abnormal enlargement of the brain ventricles due to
increased amounts of cerebrospinal fluid (CSF). Excessive
pressure in the ventricles exerted by CSF compresses the
nervous tissue, which causes brain damage and may result in
disproportionally large head size in new-borns or infants [3].

Paediatric hydrocephalus (namely, congenital, prematurity
germinal matrix bleed, postinfectious, and neoplastic) when
compared to adult patients of hydrocephalus is more compli-
cated and has significantly more developmental and cognitive
morbidities [4]. The incidence of congenital hydrocephalus
has been estimated to be about 0.5 cases per 1000 live births
and the overall incidence of neonatal hydrocephalus is esti-
mated to be about 3 to 5 cases per 1000 live births [5, 6]. The
overall global hydrocephalus prevalence is 85/100,000. When
stratified by age groups, the global prevalence of hydroceph-
alus is 88/100,000 in the paediatric population. The preva-
lence of hydrocephalus is significantly higher in Africa and
South America when compared to other continents [7]. The
pooled estimated incidence of congenital hydrocephalus is
highest in Africa and Latin America (145 and 316 per 100,000
births, respectively) and lowest in the United States/Canada
(68 per 100,000 births) [8]. As far as India (Chhattisgarh) is
concerned, male to female ratio for congenital hydrocephalus
is 3 : 2. Infective hydrocephalus occurs maximally in children
aged 2 to 5 years, while neoplastic hydrocephalus occurs in
children aged 5 to 10 years, and congenital hydrocephalus is
documented in children aged 1-6 months [9].

The most common cause of acquired hydrocephalus in infants
is intraventricular haemorrhage, usually due to premature
birth. Older children typically present with a combination of
headache, vomiting, cranial nerve signs, loss of developmen-
tal milestones, changes in vision, or papilledema. Disabilities
associated with hydrocephalus depend on the patient’s age.
Infants may present with irritability, vomiting, headache, an
abnormally increasing head circumference, bulging of the an-
terior fontanelle, splaying of the cranial sutures, downward
deviation of the eyes (sun setting appearance), behavioural
changes or decreased interest in feeding [10, 11]. Congenital
and early-onset hydrocephalus can be prevented by supple-
mentation with folic acid during pregnancy [12].

Hydrocephalus is the leading indication for paediatric neu-
rosurgical care worldwide [13]. The increased intracranial
pressure interferes with the function of the adjacent struc-
tures and can cause a range of impairments in brain function.
A ventriculoperitoneal shunt is a cerebral shunt that drains
extra CSF in hydrocephalus patients [3]. Complications of
ventriculoperitoneal shunts include block, infection, shunt
chamber migration, shunt tip displacement, shunt tract col-
lection, and seizures [14]. The complications resulting from
shunts implanted during infancy can lead to general move-
ment dysfunction and can cause a decreased ability to appro-
priately interact with peers and understand social cues [15].

Research has shown that complications from shunts for infan-
tile hydrocephalus can lead to lifetime disorders with comor-
bidities that impair social functioning and mobility. Previous
literature suggested application of strengthening exercises
for core muscles, upper extremities and lower extremities in
a six-year-old boy with lumbar spina bifida with meningocele
post resection and hydrocephalus post ventriculoperitoneal
shunt placement. A therapeutic program comprising range
of motion exercises, trunk control exercises, pelvic stability
exercise, and educating parents about positioning and han-
dling and coordination exercises improved the independence
of the child [3].

Having a child with hydrocephalus presents significant chal-
lenges across various domains, including financial, physical,
social, and psychological aspects, profoundly impacting pa-
rents. The diagnosis of hydrocephalus elicits feelings of fear,
confusion, and helplessness as parents grapple with under-
standing the condition and its implications for their child’s
health and future. Uncertainty about the long-term prognosis
leads to persistent anxiety, disrupting routines and affecting
work and social activities. Neurosurgical treatment adds an-
other layer of stress for both paediatric patients and caregiv-
ers [16, 17].

It has been documented that low income, a lack of health in-
surance, and providing home care for more than one person
all contribute significantly to parental worry [18]. Given that
the parents of these children are more anxious, a study intro-
ducing physiotherapy programmes into the lives of children
with h(%/dé‘ocephalus and assessing anxiety as a key variable
is needed.

Physical disability is the most common cause of poor quality
of life in children with hydrocephalus. There is minimal to
scarce literature on physiotherapy interventions especially in
such children. Thus, this study is an attempt to investigate
the effectiveness of physiotherapeutic interventions on the
motor function in children with hydrocephalus, as well as
their impact on the levels of anxiety among parents of af-
fected children.

Materials and methods

Twenty-six post operated children with hydrocephalus were
screened at the Outpatient Department and Inpatient De-
partment of Paediatric Surgery Division of Department of
Surgery, Guru Gobind Singh Medical College and Hospital,
Faridkot and Outpatient Department of Physiotherapy, Uni-
versity College of Physiotherapy, Faridkot, Punjab. Twen-
ty-two patients met the eligibility criteria and were enrolled
in the study. The selected patients had a diagnosis of hydro-
cephalus (congenital/acquired, obstructive/non-obstructive)
according to CT scan, ultrasound and MR, confirmed by a
paediatric surgeon. The patients were both males and fe-
males, aged below 10 years, which had undergone right ven-
triculoperitoneal shunting. Patients were included minimum
7 days and maximum 3 months post-surgery. Uncooperative
patients, patients enrolled in another clinical trial, patients
required immediate intensive intervention for safety reasons,
patients with other neurological disorders such as spina bifi-
da, cerebral palsy, seizures in combination of hydrocephalus
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and patients whose parents did not provide consent to par-
ticipate were excluded from the study. The ethical approv-
al was granted by the Institutional Ethical Committee, Baba
Farid University of Health and Sciences, Faridkot prior to the
beginning of the study. The demographic profile and detailed
medical history of the patients were taken through their par-
ents’ interviews as well as medical records. Written informed
consent was obtained from the parents of each enrolled pa-
tient, explaining the nature of study thoroughly.

All the patients in both groups were assessed for motor func-
tion using Gross Motor Function Measure (GMFM-88), and
the parents of all the patients were evaluated for levels of
anxiety using State Trait Anxiety Inventory (STAI). The se-
lected patients were randomly divided into two groups using
computer generated table: Group A (n = 11) and Group B
(n = 11). Group A received Bobath based Rehabilitation Pro-
gram (BBRP)whereas Group B received Conventional Physi-
otherapy (CP) for a total of eight weeks, with one supervised
session per week lasting for 60 minutes. This study included
a rural population and it was challenging for parents and
children to come daily for physiotherapeutic program in any
setting; therefore, the parents of the children in both groups
were taught exercises to perform at home for the rest of the
week for a total of eight weeks program. Between therapy
sessions, the parents would video call the therapist, and the
therapist would also conduct video calls to assess compli-
ance. All the subjects and their parents were re-assessed for
the above variables after eight weeks of intervention comple-
tion in both the groups.

The motor function was assessed using Gross Motor Func-
tion Measure, which consists of 83 items grouped into five
dimensions: lying and rolling; sitting; crawling and kneeling;
standing; walking, running, and jumping. Items are scored
on a four-point ordinal scale. For K-GMFM-88, the intraclass
correlation coefficient (ICC) ranged from 0.978 to 0.995, and
Spearman’s correlation coefficient ranged from 0.916 to 0.997.
Parents’ levels of anxiety were assessed using State-Trait
Anxiety Inventory (STAI), which was developed by Charles
Spielberger in 1970. The STAI consists of a 20-item State
Anxiety Scale (STAI- S) and a 20-item Trait Anxiety Scale
(STAI-T). The STAI-S assesses the temporary anxiety evoked
by a situation while the STAI-T assesses general anxiety le-
vels. The STAI was established with the reliability at 0.850.
The State Cronbach’s alpha was 0.797 and Trait Cronbach
alpha was 0.781.

The duration between the surgical intervention and the in-
itiation of rehabilitation ranged from 7 days (minimum) to
3 months (maximum).BBRP comprised exercises for head
control, functional reaching exercises, weight shifting in var-
ious positions, trunk turning, balance exercises, weight bear-
ing exercises, stepping exercises, quadruped imbalances, and
imbalances from the “kneeling” position. The nature of the
exercises and the number of repetitions were based on the
patient’s ability and level of performance. A complete descrip-
tion of BBRP is provided in the Appendix 1. CP comprised
exercises for muscle strengthening, postural maintenance,
postural changes, bridging, sit to stands, calf raises, standing
marches, and step ups. The nature of the exercises and the
number of repetitions were also based on the patient’s ability

Peabunutauma npu rugpouedanim

and level of performance. A complete description of CP is
provided in the Appendix 2.

Two patients voluntarily discontinued the interventional pro-
gram due to compliance-related issues and were considered
dropouts. Thus, a total of 20 patients completed the study:
Group A (5 males, 5 females) and Group B (7 males, 3 fe-
males).

The data were analysed using SPSS v. 26. The patients were
assessed for homogeneity of age, height, weight, and BMI as
well as for baseline GMFM-88, STAI-S and STAI-T scores. The
differences among all the variables were not significant as
illustrated in Table 1.

Table 2 shows the comparison of the mean GMFM-88, STAI-S
and STAI-T scores before and after the intervention in two
groups. The analysis of the GMFM-88, STAI-S and STAI-T
scores using Student’s t-test indicated significant difference
(p < 0.05) at pre- (week 0) and post-intervention (week 8) in
both groups.

The analysis of difference between the mean pre- and
post-GMFM-88, STAI-S and STAI-T scores in groups A and B
is provided in Table 3. A comparison of the GMFM-88, STAI-S
and STAI-T scores revealed a statistically non-significant dif-
ference (p > 0.05) between groups A and B.

Discussion

Our study comprised a rural Indian population of children
with hydrocephalus. A total of twenty-two patients with hy-
drocephalus were initially included in the study. However,
two patients were unable to complete the intervention due
to compliance-related issues. Thus, a total of twenty patients
successfully completed the interventional program. In deve-
loped nations, children with hydrocephalus benefit from ad-
vanced diagnostics, timely surgical interventions, and struc-
tured rehabilitation, ensuring they reach early developmental
milestones. In contrast, developing countries like India, es-
pecially in rural areas, often lack basic healthcare facilities,
leading to delayed diagnosis and surgery for many children.

While urban and affluent families may access comprehen-
sive care, children in remote and lower-income regions face
significant barriers to rehabilitation, including insufficient fa-
cilities, long travel distances, and unreliable transportation.
These challenges limit effective postsurgical rehabilitation
and delay developmental progress, despite efforts by pro-
grams, NGOs, and government initiatives to improve access.
The scarcity of rehabilitation units, compounded by the low-
er socioeconomic status of these families, restricts the avail-
ability of therapy sessions, as travelling to distant centres
becomes impractical. Hence, this might be the reason that re-
habilitation specialists cannot provide frequent therapy ses-
sions for these children. Thus, the study interventions, which
were implemented once a week, included supervised training
sessions among rural patients.

Hydrocephalus leads to motor impairments, resulting in de-
layed developmental milestones such as sitting up, crawling,
and walking. The evaluation of motor function in hydroceph-
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26 postoperated cases of hydrocephalus,
which had undergone right ventriculoperitoneal shunting were screened

y

22 patients enrolled as per the selection criteria of the study

& J
v
4 N\
The patients were assessed for homogeneity of age, height, weight, and BMI
A J
v
P

The patients were assessed for motor function using GMFM-88
and parents’ anxiety levels using STAI

\§
p A4
The selected patients were randomly divided into two groups ]
v JV
Group A (n=11) Group B (n=11)
Bobath Based Rehabilitation Program Conventional physiotherapy
[ Both interventions were carried out for 8 weeks ]

—{ 2 dropouts }

A 4

20 patients completed the interventional program
and were re-assessed for GMFM-88 and parents for STAI

Fig. 1. Study flowchart.

Table 1. Comparison of the mean age, height, weight, and BMI, and baseline GMFM-88, STAI-S and STAI-T scores between
groups A and B, M £ SD

Parameter Group A Group B t p
(5 males, 5 females) (7 males, 3 females)
Age, months 30.90 + 31.37 33.4+£30.5 -0.181 0.859
Height, cm 77.32+£229 78.78 £ 23.84 -0.140 0.890
Weight, kg 8.80+2.83 10.00 + 4.14 -0.757 0.459
BMI, kg/m? 12.54 +2.62 14.07 + 2.51 -0.985 0.350
GMFM-88, score 25.29 £ 26.70 33.23 £ 33.30 -0.588 0.564
STAI-S, score 57.2+9.8 542 £10.2 0.67 0.511
STAI-T, score 56.4+8.9 52.6 £11.0 0.85 0.406
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Table 2. Comparison of the mean GMFM-88, STAI-S and STAI-T scores at pre- and post-intervention in groups A and B,
M £ SD

Group A Group B
Parameter t p t p
week 0 week 8 week 0 week 8
STAI-S, score 57.2+9.84 371 +4.74 6.339 0.0001 54.2 +10.17 38.9+3.63 5.093 0.001
STAI-T, score 56.4 + 8.86 37.7+3.94 6.121 0.0001 52.6 £11.02 38.4+4.59 4.085 0.003
GMFM-88, score 25.3+26.7 38.35 + 31.07 -2.526 0.032 33.23+33.3 4518 + 35.3 —7.827 0.0001

Table 3. Comparison of improvement in the mean GMFM-88, STAI-S and STAI-T scores at pre- and post-intervention

in groups A and B, M + SD

Parameter Group A t p
GMFM-88, score 13.06 + 16.35 11.95+4.83 0.206 0.839
STAI-S, score -20.10+10.03 -15.30 £+ 9.49 -1.099 0.286
STAI-T, score -18.70 + 9.66 -14.20 +10.99 -0.972 0.344

alus helps monitor the potential neurological damage caused
by increased intracranial pressure. It aids in diagnosing and
tracking the progression of the condition, guiding treatment
decisions.

In this study, motor function was assessed in both groups
using GMFM-88. Although GMFM-88 has not been validated
in children with hydrocephalus, it is the most widely used
scale in literature. It has been employed to measure motor
function in children with cerebral palsy, Down syndrome, and
spinal cord diseases [19-21]. DJ. Russell et al. reported that
the GMFM-88 might be used to assess functional improve-
ment in individuals other than those with CP [21]. A study
performed by K.H. Lee et al. showed that intensive neurode-
velopmental treatment was effective not only for managing
developmental disabilities without CP but also for addressing
them in CP [23].

The GMFM-88 scores improved in groups A and B who re-
ceived BBRP and CP, respectively. The two interventions have
their benefits in improving gross motor function in children
with hydrocephalus. They can be customized to address the
specific needs of children with hydrocephalus, such as mus-
cle weakness, impaired coordination, and balance issues. This
personalized approach optimizes the intervention effective-
ness by directly targeting the areas of difficulty experienced
by each child. Moreover, these therapeutic approaches en-
gage mechanisms of neuroplasticity through repetitive and
task-specific exercises. By consistently challenging the brain
with these activities, therapies stimulate the formation of
new neural connections, facilitating improvements in motor
function over time [24-27].

Furthermore, involving parents or caregivers in the therapy
process is crucial for maximizing its benefits. Educating par-
ents about therapeutic techniques and providing them with
a home program empowers them to reinforce therapy goals
outside the clinical setting. This continuity of care promotes
progress in motor function and ensures that the benefits
of treatment extend beyond therapy sessions. Additionally,
analysis revealed that there was no significant difference in

improvement between the two groups, indicating that both
interventions are equally effective and that none are superior
to one another.

Parents of children with hydrocephalus experience profound
anxiety due to uncertainties about the condition’s progres-
sion, the effectiveness of treatments, and potential complica-
tions, as well as with the demanding daily care and lifestyle
adjustments needed. Financial concerns about the high costs
of treatment add to their stress. They often feel isolated so-
cially and emotionally overwhelmed by their child’s health
challenges, including fears of developmental delays or disa-
bilities, which can impact the entire family dynamic and fur-
ther intensify their anxiety.

In a study performed by F.B. Mwiinga et al., parents reported
having feelings of anxiety, sadness, stress, and depression
as a result of caring for a child with hydrocephalus. In the
present study, the level of anxiety in parents of children with
hydrocephalus was evaluated using STAI-S and STAI-T, with
improvement observed in the STAI-S and STAI-T scores in
both groups [28]. A pivotal reason that parents find hope in
their child’s progress is witnessing them achieving milestones
that were previously deemed unattainable, serving as poign-
ant symbols of potential improvement and resilience.

Witnessing tangible growth in their child’s motor abilities
might help reduce parental worry by instilling hope and
providing a sense of relaxation [29].The active involvement
of parents in home-based therapy corresponds with recent
studies indicating that educating parents about therapeutic
strategies develops a sense of control and can lead to im-
proved psychological outcomes [30].

As highlighted in the literature, parents’ and therapists’ sup-
portive interaction also probably helped lower anxiety. It has
been demonstrated that parents who receive effective com-
munication and empathy from healthcare professionals feel
less alone, more supported, and validated, all of which consid-
erably reduce anxiety [31]. Engaging parents in a network of
shared experiences and offering social support is consistent
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with research showing that these components lessen feelings
of loneliness and emotional stress [32].

One notable strength of this study is its focus on a rural po-
pulation, which addresses a gap in the current literature, as no
previous studies have specifically explored this demographic.
The study was delimited geographically to rural areas around
Faridkot. Furthermore, due to compliance and epidemiolo-
gical issues, the sample size was small. Larger, randomized
studies are needed to validate these findings and investigate
the long-term effects of both interventions on motor func-
tion and level of anxiety in parents. Exploring barriers to
rehabilitation access and developing community-based inter-
vention approaches could also help decrease healthcare gaps
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Appendix 1. Bobath Based Rehabilitation Program
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Head control by stroking at the middle of the posterior
aspect of neck. The child can be seated on the therapist’s
lap, facing the therapist, and alternately lowered slowly
backwards and side-to-side. This action helps stimulate
head righting and strengthens the neck and abdominal
muscles.

Active movements such as reaching to toys in different
directions from different developmental positions help
stimulate head and trunk control and facilitate trunk
elongation.

Reaching activities involving sitting (supported or
unsupported) to toys in different directions may assist
in head control, trunk elongation and rotation, and
development of sitting control.

Weight shifting in various positions and through
therapeutic handling is important to enhance the
development of early head and trunk control.

Grasping.

“Parachute reactions”, that is the ability to protect oneself
in case of fall.

Trunk turning.

Equilibrium reaction in case of fall.

Equilibrium control during movement.

Neck holding exercises on the foam roller.

Activities on the foam roller in neurodevelopmental
treatment.

Appendix 2. Conventional physiotherapy

12.

13.

14.

15.

16.

17.

18.

19.

Vestibular and proprioceptive training on balance board
and exercise balls of different sizes, dynamic balance
training and proximal stabilization in sitting, kneeling,
and standing positions (eyes open and closed).

Balance exercises in front of the mirror, standing on one
foot to improve the proprioceptive input (eyes open and
closed).

Weight bearing exercises in the sitting, crawling, kneeling,
and standing positions for equal weight transfer on
both lower extremities without interfering with postural
control.

Functional reaching and ball throwing-keeping exercises
in various directions.

Stepping exercises in different directions and on different
grounds.

Quadruped imbalances. Execution: a patient is positioned
on all fours, a therapist imbalances them by pushing
them sideways and backwards from the shoulder and
sideways and forwards from the pelvis.

Imbalances from the “kneeling”. Execution: with
the patient supported on their knees, the therapist
imbalances them from all directions.

The servant knight position. Execution: a patient loads
on one knee, the contralateral lower limb performs a
triple flexion (flexion at hip level, flexion at knee level and
flexion at ankle joint level), the servant knight position.

Muscle strengthening:

[sotonic contractions of shoulder flexors, extensors,
abductors, internal and external rotators.

Isotonic contractions of elbow flexors and extensors
(with a child in sitting position on a mat or chair).
Isotonic contractions of trunk flexors and extensors with
a child in a supine or prone position.

Postural maintenance (e.g., sitting, crawling, kneeling,
standing).

Postural changes (e.g., rolling, transition from supine
to sitting, from prone to crawling, from crawling to
kneeling).

Bridging. A patient in a supine position with knees
bent to 90 degrees. A patient pushes through feet on
flat surface to raise pelvis to neutral position and slowly
returns pelvis to the mat.

Sit to stands. A patient in a seated position with both
feet planted on the floor, hips, and knees in 90 degrees

10.
11.
12.

13.

of flexion. A patient stands and slowly descends back to
a seated position.

Calf raises. A patient standing in parallel bars both
feet used to raise heels off floor and back to neutral
position.

Standing marches. A patient standing in parallel bars,
slowly alternates lifting knee to 90 degrees of hip flexion.
Step ups. A patient standing in parallel bars, steps up
onto raised platform alternating leading leg.

Side step-up. A patient standing parallel to one side of
parallel bars, steps sideways onto raised platform and
off platform on opposite side. A patient sidesteps up and
over raised platform, going back and forth.

One leg stand. A patient starts by standing facing the
wall, with arms outstretched and fingertips touching the
wall. A patient lifts one leg, keeping the hips at the level
and keeps a slight bend in the opposite leg. Gently place
foot back on the floor.
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